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Misleading  Estimates  on  Public  Works 

MrCII  criticism  has  centered  around  the  now 
concrete  interurhan  l)it;h\vay  connecting  To- 
ronto and  Hamilton.  There  seems,  in  some 
quarters  at  least,  to  be  a  prejudice  against 
the  work  that  has  been  done,  and  in  the  lay  mind. 
which  is  unapi)reciative  of  the  engineering  aspects  of 
the  project,  there  exists  a  certain  di.ssatisfaction  witii 
the  results  of  the  [iighway  Commission's  labor,  ac- 
counted for,  no  doubt,  by  the  widespread  reports  of  de- 
fects in  the  road  surface.  Tlie  newsi)apers  have  seem- 
fingly  taken  tlic  opportunity  to  make  a  mountain  out 
Of  a  molehill.  \ague  reports  of  a  few  unassuming 
cracks  were  ex|)anded  into  charges  of  indifFcrent  work- 
niansliip  and  careless  supervision.  We  luue  repeal cd- 
ly  pointed  out,  however,  that  the  blame  for  any  faults 
thai  may  exist  so  far  as  construction  is  concerned  can 
liardlv  be  placed  upon  the  shoulders  of  the  engineers 
ill  ch.iige.  The  i)ractical  opinions  of  widely  experi- 
enced authorities  seem  to  indicate  that  surface  defects 
ill  lli(    nature    >i"  cracks  are  inseparable  from  concrete 


roadway  >^.  1  hi>  i»  tiic  one  ubjeatiunablc  feature  fur 
which  apparently  no  specific  or  sure  remedy  has  ast  yet 
i)een  developed.    In  the  light  of  sin'  on 

the  much  more  extensive  coticrete  cd 

States  it  would  be  <inly  reasonable  to  c;  atuior 

surface  defects  would  i>c  incurred,     Ind'  a  very 

difficult  matter  to  lay  concrete-faced  roads  without 
cracks  developing  at  some  time  or  other,  and  the  exam- 
inations which  have  been  made  of  the  Toronio-ilam- 
ilton  highway  since  the  publication  of  the  rumors  r>.>- 
ferred  to,  together  with  the  engineers'  rei>orts.  show 
thaf  this  piece  rrf  work  is  well  above  the  a  .md 

the  extent  of  the  damage  iu>t  so  great  as  lo  ^  .;mi 

regarding  the  road's  durability.  Indeed,  giving  due 
consideration  to  the  war-imposed  conditions  under 
which  ihe  work  was  executed,  we  have  no  evidence 
thai  the  cngineerint,'  is  oj)en  tfi  critiii^ni 

♦  »        * 

The  one  feature  that,  we  believe,  has  caused  pre- 
judice against  the  way  the  work  has  been  handled  ba^ 
been  the  lack  of  providing  a  suitable  estimate  of  cc-.! 
before  funds  were  asked  for.  To  all  ap|H-araiiccs  the 
method  of  procedure  was  simply  to  ask  for  money  un 
Ihe  basis  of  a  pure  guess  as  to  the  estimated  expendi 
tiire.  Xo  effort  seems  to  have  been  made  to  efili»t 
engineering  services  or  to  analyze  the  local  cuiulilioit.'. 
and,  from  a  careful  survey,  to  secure  a  figure  that 
would  at  least  approximate  within  a  few  per  cent,  the 
actual  cost.  To  date  the  cost  has  been  around  1(X)  per 
cent,  greater  than  the  estimate,  and  it  is  no  wonder 
that  kicks  arc  being  registered.  Nothing  is  so  liable 
lo  create  distrust,  cause  prejudice,  or  injure  a  scheme's 
usefulness  as  a  guesswork  estimate  that  may  or  may 
not,  and  usually  does  not,  api)roach  the  true  cost. 

No  rellection  or  insinuation  is  intended  to  be  ca.st 
upon  any  of  the  authorities  re.sponsible  for  the  develop- 
ment of  the  Toronto-Hamilton  road,  nor,  indeed,  must 
too  hasty  a  criticism  be  directed  against  the  manage- 
ment of  the  scheme.  The  errors  in  estimating  are  les.s- 
ened,  if  possible,  in  this  case  when  consideration  is 
given  to  the  frequency  of  such  procedure.  There  is  a 
vast  waste  of  money  every  year,  due  to  undertaking 
more  than  there  are  funds  to  meet.  And  the  lack  of 
funds  is  due  to  hasty,  inaccurate  guesses  at  costs. 
(iiiesswork  estimates  may  persuade  taxpayers  lo  vote 
bonds,  but  when  an  invesligatj(»n  .""hows  tliat  the  pro- 
mises of  the  promoters  arc  not  subject  to  fulfilment  at 
Ihe  cost  estimated,  so  much  dissatisfaction  and  distrust 
arc  caused  .k  to  interfere  wit''  •/  --.i  .■...,1.  -i,....i..., 
nient. 

*  *  w 

A  most  Hagrant  example  of  the  extent. to  which 
misleading  estimates  on  public  work  may  go  is  brought 
to  our  attention  at  this  moment,  in  a  Toronto  news- 
paper, under  date  December  28.  there  is  displayed  in 
its  advertising  columns  a  bold  statement,  unsigned, 
but,  of  course,  vouched  for  by  the  paper  in  question, 
that  200,000  horse  ptjwer  of  electrical  -an  be 

developed  at  an  expenditure  of  $4,000.0  •  ».10.000. 

which  indicates  that  power  will  be  produced 
at  the  unprecedented  capital  cost  of  $20  to  $25  per 
horse  power.  .*^uch  a  statement  is  .so  gros.sly  mislead- 
ing as  to  demand  vigorous  criticism.  That  .Mich  a 
lignre  should  appear  in  tlie  public  press  is  l>cyond 
I  oinprehension.  when  there  is  no  precedent  whatever 
that  would  lead  to  the  conclusion  that  hvdri>-electric 
power  has  been,  or  can  be.  produced  a>  on  the 

.\merican  continent  for  much  less  thai.  horse 

power.    This  statement  is  issued  even  1  Sir 

.\dam  Heck's  repeated  declaration  thai vill 

be  the  expenditure  necessary  for  the  production  erf  ihe 
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first  100,000  horse  power;  in  other  words,  $90  per  horse 
power  will  be  the  capital  cost.  Such  a  misleading  esti- 
mate, so  publicly  flaunted,  is  calculated  only  to  create 
distrust  in  the  furtherance  of  the  project.  The  com- 
pletion of  tlie  .scheme  will  serve  t©  verify  the  figures 
that  installations  heretofore  have  proven  acceptable. 
Guesswork  estimates  such  as  this  will  injure  rather 
than  i^romote  public  ownership  of  electrical  schemes 
in  Ontario.  It  is  the  duty  of  the  Commission,  there- 
fore, to  trace  the  source  of  this  statement  and  to  Cor- 
rect the  wrong  impression  that  has  been  given,  if  it 
wishes  to  enlist  the  future  service  and  sympathies  of 
the  citizens  of  this  province. 

The  detrimental  effects  of  misleading  estimates  are 
absolutely  as  true  in  regard  to  any  other  kind  of  public 
work.  The  results  so  far  as  road  work  is  concerned 
have  already  been  mentioned.  Nothing  is  so  much  cal- 
culated to  aroust  opposition  to  engineering  develop- 
ment as  guesswork  in  arriving  at  costs.  There  is  a 
great  fallacy  in  supposing  that  guesswork  pays.  It 
does  nothing  but  retard  future  development. 


The  Engineer's  Opportunity  for  Patriotic 
Service 

ENGINEERS  re])resenting  practically  every 
])hase  of  industrial  and  scientific  work  in  Canada 
met  at  the  Engineers'  Club,  Toronto,  on  Thurs- 
day evening,  December  28,  to  talk  over  the  pos- 
sibilities in  the  way  of  formulating  some  plan  whereby 
those  members  who  are  unable,  for  any  reason,  to 
render  service  to  the  Empire  in  the  regular  way,  may 
still  be  of  value  in  the  great  war  by  furthering  at  home 
the  work  of  munition  making,  or  by  giving  their  ser- 
vices in  some  technical  capacity,  so  that  the  general 
war  work  may  be  carried  on  more  efficiently  and  ex- 
peditiously. 

Discussion  centered  around  ways  and  means  of 
using  the  varied  engineering  abilities  represented  at 
the  meeting  and  many  jjromising  suggestions  were  of- 
fered, which  will  be  followed  up  promptly.  The  busi- 
ness of  the  evening  culminated  in  the  formation  of  a 
strong  executive  composed,  for  the  most  part,  of  the 
chairmen  of  the  local  branches  of  the  various  engineer- 
ing societies  represented  in  Canada.  Mr.  Alfred  Bur- 
ton, who  acted  as  chairman  at  Thursday  evening's 
meeting,  will  continue  in  that  capacity,  with  Mr.  Wills 
Maclachlan  as  secretary. 

The  first  imeetirlg  of  the  new  executive  was  called 
for  Tuesday  evening,  January  2,  in  the  Engineers' 
Club.  Members  of  the  Canadian  engineering  profes- 
sion, wherever  they  may  be  located,  or  in  whatever 
work  engaged,  are  urged  to  give  careful  thought  to 
this  matter  and  send  in  suggestions  to  the  secrctar}-. 
M'here  is  undoubtedly  much  that  trained  engineers  can 
do  at  home  and  there  is  a  universally  expressed  eager- 
ness to  do  it.  Just  what  particular  work  there  is  that 
each,  or  any,  of  us  can  do  is  what  this  new  committee 
will  endeavor  to  find  out. 

The  opinion  was  generally  expressed  on  Thursday 
evening  that  as  soon  as  the  Toronto  organization 
could  determine  that  its  existence  was  justified,  sug- 
gestions for  the  formation  of  similar  committees  should 
be  made  to  other  cities  and  provinces.  The  idea  under- 
lying this  suggestion  was  that  every  engineer  in  Can- 
ada may  have  an  opportunity  to  lend  his  aid.  The 
prospect  of  some  ten  thousand  trained  men  of  the  en- 
gineering profession  working  together  to  help  corre- 
late and  perfect  the  war  organization  at  home  is 
fraught,  we  believe,  with  tremendous  possibilities.  Not 


nt.  / 

the  least  efl'ect  would  be  the  moral  influence  such  ac- 
tion would  have  on  our  men  at  the  front,  who  would 
hear  with  decided  satisfaction  of  such  a  practical  move- 
ment. 


Canada's  Help  Wanted  for  the  Development 
of  Water  Powers  in  Russia 

THE  Canadian  Government  Commercial  Agent  at 
Petrograd,  Russia,  has  advised  the  Superintend- 
ent of  the  Dominion  Water  Power  Branch  that 
the  new  Imperial  Water  Ways  Department  of 
the  Russian  Government  has  now  under  review  a  num- 
ber of  very  important  water  power  projects  in  vari- 
ous parts  of  Russia,  and  has  suggested  that  it  is  not 
unlikely  that  the  Chief  Engineer  of  the  Imperial  Wa- 
ter Ways  Department  would  wish  to  avail  himself 
of  Canadian  engineering  experience  in  the  design  and 
construction  of  hydro-electric  deyelopments,  and  also 
of  the  manufacturers  of  all  kinds  of  equij)ment,  elec- 
trical, hydro-electric  and  mechanical,  recjuired  for  a 
complete  water  power  development. 

The  Dominion  Water  Power  Branch  is  undertak- 
ing to  inform  the  Canadian  Government  Commercial 
Agent  at  Petrograd  of  the  names  of  all  Canadian  in- 
dustries which  turn  out  equipment  employed  in  water 
])ower  development,  also  of  the  names  of  Canadian 
contractors  who  have  constructed  hydro-electric  un- 
dertakings throughout  the  Dominion.  The  .Secretary 
of  the  Canadian  Society  of  Civil  Engineers,  Montreal, 
is  arranging  to  furnish  as  complete  a  list  as  ])Ossible 
of  Canadian  engineers  who  have  designed  and  con- 
structed power  ])lants.  The  Superintendent  of  the 
Dominion  Water  Power  Branch  is  endeavoring  to 
collate  the  necessary  data  to  be  forwarded  to  Petro- 
grad with  the  least  jrossible  delay,  and  while  it  is  pos- 
sible that  direct  communications  may  be  made  to  the 
better  known  Canadian  contractors  and  Canadian  man- 
ufacturers of  ])ower  equipment,  it  would  be  advisable 
for  readers  of  the  Contract  Record  to  commiHiicatc 
direct  with  this  official  at  Ottawa. 

'J"he  Dominion  Water  Power  Branch  deserves 
credit  for  its  foresight  in  making  known,  by  every 
j)ossible  means  at  its  command,  the  great  work  ac- 
complished by  Canadian  engineers  and'  contractors  in 
power  development  on  this  continent.  Russia  should 
prove  ;i  tremendous  field  for  Canadian  engineers  and 
business  men  in  power '  development  activities,  and 
every  possible  effort  should  be  made  to  take  advantage 
of  the  present  situation.  Some  months  ago  at  the  in- 
itiative of  this  Branch,  several  prominent  Russian  en- 
gineers made  a  visit  to  Canada  to  see  for  themselves 
what  Canadian  engineers  and  business  men  have  al- 
ready accomplished  in  power  development.  One  of 
the  engineers  returned  to  Russia  immediately,  and  it 
is  probal)le  that  the  urgent  request  made  to  the  Super- 
intendent of  the  Dominion  Water  Power  Branch  for 
information,  as  set  out  above,  is  a  direct  result  of  this 
visit. 


Apparatus   for  Testing  Fireproofness 

The  United  States  Bureau  of  Standards  has  in- 
stalled a  very  complete  apparatus  for  testing  the  re- 
sistance of  structures  and  materials  to  fire,  especially 
as  regards  walls  and  partitions.  From  the  results  of 
the  tests  it  is  possible  to  determine  whether  a  fire  will 
be  confined  to  one  room  of  a  building  long  enough  to 
permit  firemen  to  reach  the  same  and  attack  it  with 
their  appliances,  or  whether  it  will  spread  rapidly 
through  the  building  and  to  adjoining  structures. 
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'rince  Edward  Island  Gar  Ferry  Ter- 
minals at  Gape  Tormentine,  N.  B. 


By  Kenneth  S.  Pickard,  B.Sc.  (McGill).  Assoc.  Mem.  C.S.C.E. 


Tl  I IC  followiuf;  article  is  a  brief  <lcscri|)lii)n  of  llic 
work  of  construction  of  the  I'rince  lidward 
Island  car  ferry  terminals  at  Cape  'I'ornicntinc, 
N.I).,  now  under  contract.  The  contract,  for 
this  work  is  held  hy  (j'l!ricn,  Doheny  &  Co.,  of  .Mont- 
real, and  a  sub-contract  for  all  the  rock  work  was  lei. 
to  the  Sackville  l'"reestone  Coni|)any,  Ltd.  The  writer 
has  charfje  of  this  sub  contract  for  the  rock  construe 
tion  work  at  C'apc  Tonnentine. 

I'lver  since   I'rince   ICdward  Island  entereil  Confcd- 
snilion  the  sul)icct  of  transportation  between  llic  main- 
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Fig.  l-Ganeral  plan  of  Prince  Edward  Island  car  ferry  terminals  at  Cape 
Tormentine,  N.  B..  now  in  course  of  construction. 

land  and  tin'  island  has  been  a  serious  (|uesliou.  '1  In- 
(iovernnicnt  undertook  to  i)ro\i(ie  coniinunicatioii 
winter  and  suniincr.  Tliev  have  had  a  s,'reat  deal  ol 
trouble  in  tultillini;-  this  compact,  as  steamers  have 
been  tied  up  for  a  considerable  lentitii  of  time  nearly 
every  winter.  The  car  ferry  from  (arleton  I'oint,  on 
I'rince  lulward  Island  to  Ca))e  Tormentine.  on  the 
mainland,  was  i)roposed  shortly  after  the  Cimscrvative 
(l(i\erninent  came  into  |)ower  in  l''ll.  and  ihese  points 
were  chosen  .is  tcrmin.ils  nii  either  -^ide  ol  .Vorlhnm- 
lierlaud  .'^trail. 

General  Description  of  the  Work. 

rile  attached  plan  of  the  .i^encral  .scheme  shows  the 
I. inline  of  the  work;  the  shaded  portion  shows  the  old 
pier   constructed   by    the    Ptiblic    Works    DeparlmenI, 

and  the  unshaded  liuc<  show  the  new  work  tn'w  bein-^' 


c«)n.stnicted  by  the  F)cpartmciU  of  Railway.s  and  Can- 
als. 

Cribs  A,  H,  C,  D,  and  E  arc  timber  cribs  c»»nslruct- 
cd  of  creosotcd  pine  below  water  and  native  timber 
above.  These  cribs  were  constructed  to  provide  an 
easier  curve  for  gcttin^j  trains  around  to  tlie  ferry  land- 
ing; and  also  to  provide  a  berth  to  load  lumber  and 
other  conimf)dities  on  other  ships  tlian  the  car  ferry. 
The  space  between  these  cribs  and  the  idd  wharf  was 
tilled  in  with  earth.  Cribs  I',  G,  H,  V,  I,  J.  K.  L.  XI.  .V. 
and  O  arc  of  the  same  con.struction  as  .\,  l>.  C.  I),  and 
I",  and  provide  .i  berth  for  the  ferry  steamer  "I'rince 
lulward  Island."  .\  heavy  ))ile  fender  is  provided  for 
the  boat  to  lie  against  and  also  to  prevent  shock  wlir-n 
docking.  IJctvveen  cribs  I'",  (i.  and  li  on  one  side  and 
cribs  1',  I,  [,  on  the  other,  the  steel  transfer  bridge  f<>r 
running  the  cars  on  and  ofT  the  boat  is  placed.  This 
is  raised  and  lowered  by  me.ins  of  a  hoisting  engine. 

The  rubble  mound  breakwater  is  placed  across  the 
end  of  the  crib  work  and  4(X)  feet  distant  from  it.  Thi> 
is  to  form  a  harbor  and  also  act  as  »  protection  and 
hold  the  ice  in  the  winter  time. 

h'ig.  2  shows  a  general  view  of  the  berth  where  the 
ferry  steamer  is  to  lie.  Overhead  the  steel  con- 
tion  for  raising  and  lowering  the  transfer  briii. 
seen  in  this  photo.  The  pile  feiuler  which  has  a  hard- 
wood facing  is  just  in  front  of  the  steel  work  on  both 
sides.  This  is  to  form  a  protection  for  the  boat  an<l 
piers  from  shock  when  the  boat  is  docking.  The  nni- 
brella  roof  for  the  landing  of  passengers  from  the  lM>at 
to  the  passenger  cars  which  will  stand  on  the  track 
alongside,  is  shown  just  to  the  right  of  the  transfer 


Fill.  2.    General  view  of  ferry  berth,  showing  steel  I  - 
pile  fender. canopies  and  s«a  wall. 

bridge.  The  wall  shown  on  the  extreme  rijjht  of  th« 
photo  is  a  sea-wall  10  ft.  wide  and  6  ft.  high,  to  ser\e  as 
a  protection  from  the  sea  durimj  severe  storms. 

The  Timber  Crib  Work  Construction. 

riu-  cribs  are  constructed  of  creosotcd  pine  bclnw 

low   water  and  native  timber  alH>ve.     The  ,cribs  an 

built  up  on  a  .sort  of  grid  or  raft  for  three  or  four  courses 

■  ami  then  launched.    Thcv  arc  built  of  \2  bv  \2  timber*. 
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']Mic  cribs  ;irc  llicii  liiiislicd  up  to  \uw  ^valcr  level,  or 
about  two  feet  above  it.  Tliey  are  then  towed  into 
positi(3n  and  held  there  by  anchors  and  lines  attached 
to  capstans  on  the  cribs.  The  cribs  are  then  lillcd  with 
rock  from  scows  and  from  cars  run  out  on  the  trestle 
constructed  on  the  cribs.  This  is  seen  ver\'  clearl\' 
from  FijT.  3,  wliich  shows  several  cars  run  out  on  this 
trestle  and  men  throvvinp^  rock  off  into  the  cribs.  The 
crib  is  there  shown  built  up  to  about  two  feet  above 
low  water.  After  bein<T  filled  up  to  low  water  the 
bents  for  supporting  the  trestle  work  are  taken  off  and 
the  cril:is  built  up  to  their  proper  level. 

Rock  Work  Consltruction. 

This  consists  of  the  lilliuL;"  of  the  cril)s  shown  in 
Fig'.  3,  the  talus  or  ])rotection  of  the  sea  side  of  the 
cribs  and  the  rubble  mound  lireakwater.  The  crib  fill 
stones  are  small  stovies,  which  one  man  can  handle, 
and  are  taken  to  the  work  on  cars  and  dumped  •  oft' 
by  hand.  The  centre  or  core  of  the  breakwater  and 
also  the  core  of  the  talus  consists  of  stone,  50  ])er  cent, 
of  which  must  be  over  half  a  ton  in  weight.  The  larger 
part  of  the  covering  stone,  known  as  small  rubble,  is 
over  three-cpiarters  of  a  ton  in  weight  on  the  harbor 
side  and  one  ton  in  weight  on  the  sea  side.     This  is 


4  shows  the  scow  laslened  in  |)osition  1)\  means  of 
lines.  'I'lie  water  valves  are  o[)en  and  the  scow  is  scl- 
tling  to  one  side. 

.After  the  core  is  dumped  U])  to  a  dei)lh  of  ;d)out  8 
feet  below  wat(,'r  the  dump  scow  can  no  longer  be  used, 
and  the  liuishing  process  has  to  be  done  first  with  a 
lloating  derrick  ( Mg.  5).  and  later  b^^  means  of  the 
lr;i\elling  derrick  shown  in  the  same  photo.  This  photo 


Fig.  4.— Dump  scow,  with  valves  open,  settling  on  one  side. 

shows  the  core  of  the  breakwater  about  finished.  This 
is  taken  fiom  the  end  of  the  new  work  and  the  open- 
ing between  the  end  of  the  crib  work  shown  and  the 
end  of  the  breakwater  on  which  the  travelling  derrick 
is  ))laced  is  about  40()  feet,  which  is  the  entrance  for 
the  ferry  steamei-. 

Dredging. 
'ihe  dredging  f(jr  this  work  was  done  by  the  gen- 
eral ccMitractors  themselves,  and  consisted  of  dredging 
the  entrance  and  the  hai'bor  to  a  dejnh  of  20  feet  below 


Fig.  3.  — Filling  cribs  witli  rocit  delivered  by  cars  run  out  on  trestle  work. 
The  cribs  shown  hereaie  built  up  a  little  above  low  water. 

shown  in  section  L  on  the  attached  plan.  Section  M 
consists  of  large  rubble  stone,  which  must  be  over  five 
tons  on  the  sea  side  and  over  three  tt)ns  in  weight  on 
the  harbor  side.  Section  N  is  the  capping  stone,  which 
must  be  over  four  tons  in  weight  on  the  sea  side  and 
three  tons  in  weight  on  the  harJ)or  .side.  These  stones 
are  laid  with  the  least  dimensions  showing  on  the  face. 
All  the  stone  for  the  talus  and  breakwater  is  taken 
from  the  tpiarry  of  the  Sackville  Freestone  Compaii}", 
Ltd.,  at  Sackville,  a  distance  of  36  miles  by  rail.  It  is 
then  loaded  on  scows  b}'  means  of  a  loading  derrick, 
which,  is  built  on  a  i)ile  foundation  alongside  of  the  old 
pier.  It  is  then  towed  out  to  the  required  ])laces  and 
unloaded  in  the  different  wa3-s  described  in  the  follow- 
ing: In  starting  to  build  the  core  a  special  dump  scow 
is  used,  which  was  built  with  a  watertight  longitudinal 
bulkhead  and  valves  in  one  side,  so  that  b}'  opening 
these  valves  water  can  be  let  into  one  side  of  the  scow. 
A  false  bottom  was  also  placed  in  this  section  of  the 
scow  or  lank,  raised  up  so  that  the  top  of  the  fioor  was 
a  little  above  the  water  line  when  the  scow  floated 
light.  By  this  means  after  dumping  the  load  the  water 
would  all  drain  oft'  when  the  valves  were  left  open,, 
thus  doing  away  with  a  lot  of  expensive  dumping.   Fig. 


Fig.  5.— Breakwater  with  core  nearly  finished.    A  channel  400  ft.  wide 
is  shown  between  the  breakwater  and  pier  in  the  foreground. 

low  water.    The  berth  for  the  steamer  was  dredged  a 
few  feet  below  this- 

Difficulties  During  Construction. 

The  rough  weather  and  heavy  seas  met  with  at 
Cape  Tormentine  were  the  cause  of  serious  difficulties 
to  the  contractors.  It  was  often  impossible  for  days 
at  a  time  to  bring  scows  alongside  of  the  breakwater 
or  to  use  floating  plant  of  any  kind  owing  to  the  rough- 
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iH'ss  of  llic  sea  and  the  danifer  of  lircakin^;'  and  i^inkiii^ 
llu-  plant  wlifU  it  c'lnic  in  CDntacl  with  \\u:  sides  of  tlu: 
work.  It  was  \  crv  difficnlt  to  j^et  cril>s  A,  15,  C,  I), 
and  I'.  ( I'"ij4.  1 )  to  maintain  their  position  after  the 
earth  (ill  between  these  crihs  and  t!ic  old  wharf  wa- 
pnt  in.  as  the  cribs  were  placed  on  a  rock  bollctm  whicii 


sloped  towards  the  outside  and  it  was  with  the  utni<i>t| 
diflicnltv   that   these  crihs  were  held  after  this  earth' 
was  put  in.     Ilie  sinkiiij^  of  llic  crihs  was  a  hazardoii:- 
nndertakin^j    frr)ni    the    contractors*    standpoint,    and 
came  to  a  very  fortunate  conchision,  not  one  crib  lieinj.; 
lost  in  the  constructif^n. 


Activated  Sludge  Tests  and  Experiments 


Till''  University  of  Illinois  have  been  conductinj; 
tests  for  some  time  on  the  activated  shulf^e 
methods  of  treating  sewage.  The  ff)llowing 
article  by  Messrs.  Hartovv,  Mohlman  aiul 
.Schnellback  in  ICngineering  News  describes  the  design 
of  the  plant  and  its  performance: — 

The  first  series  of  activated-shulge  experiments  at 
the  University  of  Illinois,  begun  November  1,  1914, 
'was  cf)nductcd  in  .^-gallon  bottles.  The  second  series 
was  conducted  in  a  tank  9  inches  scpiare  and  4-'/j  feet 
deep.  'J'he  third  series  was  conducted  in  four  tanks 
each  having  an  area  of  10  s(|uare  feet,  and  a  depth  of 
9  feet.  Experiments  in  the  first  three  series,  were  car 
ried  on  by  the  fill-and-draw  i)lan.  At  ])resent,  for  the 
fourth  series,  a  continuous-How  plant  is  tx-ing  suc- 
cessfully operated.  This  series  is  conducted  in  the 
septic  tank  designed  in  1897  for  the  city  of  ("hainpaign. 
Early  in  1916  this  tank  was  ])laced  at  the  disposal  of 
the  State  Water  Survey,  and  was  reconstructed  with 
the  expectation  that  200,000  gallons  of  domestic  sew- 
age be  treated  daily. 

Design  of  Plant 

The  i)lant  contains  a  screen  chamber  and  i)um])  jiit. 
a  grit  chamber,  an  aeration  chamber,  a  settling  chani 
ber,  a  blower  room  and  a  laboratory.  .\  sludge-drying 
bed  and  a  pond  into  which  the  efHuent  from  the  jjrocess 
may  be  discharged  are  also  ])rovided.  Plans  have  been 
made  for  the  installation  of  sludge-drying  a])paratus. 

The  sewage  is  drawn  from  the  main  outlet  sewer 
of  the  citv  of  ('ham])aign.  The  daily  How  is  from 
1,000,000 'to  1,.S00,000  gallons.  The  manhole  nearest 
the  septic  tank  was  modified  to  serve  as  a  screen 
chamber  and  suction  pit  for  the  iiumps.  A  weir  was 
l)laced  in  the  outlet  to  raise  the  .sewage  level  and  ])ro- 
vidc  suction  for  the  puinps.  Vertical  bars  spaced  with 
■)4-inch  openings  jjrcvent  coarse  material  from  reach- 
ing the  suction  of  the  pumps.  The  sewage  is  pumpe<l 
to  a  grit  chamber  by  two  centrifugal  iiumps.  one  with 
a  capacity  of  75  and  the  other  of  110  gallons  per  min- 
ute, liach  ])um])  is  belt-connected  to  a  .vhorsepower 
electric  motor.  The  grit  chamber  is  .U  feet  long,  hav- 
ing two  compartments  each  1  foot  wide.  At  the  out- 
let is  an  adjustable  weir  through  which  the  sewage 
must  flow  and  where  its  rate  can  be  measured. 

The  sewage  tlows  from  the  grit  chamber  into  the 
aeration  chamber,  a  rectangular  concrete  tank  17  x 
Miy^  feet  in  ])lan  and  9>j  feet  dee]),  having  a  cai)acity, 
after  allowances  are  made  for  the  baffle  w-alls  and  the 
slo])ing  bottoms,  of  about  3(),00()  gallons.  The  cham- 
ber is  divided  longitudinally  by  three  baffles  into  four 
conii)artiuents  through  which  the  sewage  travels  a  dis- 
tance of  about  140  feet.  The  lower  part  of  each  coni- 
])artnient  has  sides  sloping  toward  the  centre,  to  a 
channel  10'/^  inches  wide  and  4  inches  deep,  extending 
lengthwise  through  the  tank.  Above  this  channel 
filtros  plates  are  supported  on  T-bars  that  have  been 
embedded    in    the   concrete.     The   channel   below    the 


liltros  plates  was  divided  into  section.s  for  six  ftitros 
plates  with  the  expectation  that  each  set  of  plates 
would  be  se])arated  fntm  all  the  others  and  that  the 
supply  of  the  air  to  the  plates  could  be  regulated  hy 
an  air  pipe  and  valve  for  each  set.  Owing  to  the  (xir- 
osity  of  the  slojiing  concrete  sides  it  has  been  found 
impossible  tf>  regulate  independently  each  set  of 
plates.  The  aeration  tank  should  be  capable  of  treat- 
ing 144,000  galUms  of  sewage  and  sludge  per  day  if 
aerated  during  a  ])eriod  of  (>  hours:  170,000  gallons  if 
aerated  5  hours,  216,000  gallons  if  aerated  4  hours. 

The  treated  sewage  and  sludge  flow  from  the  aera- 
tion chamber  to  the  settling  chamber.  The  settling 
chamber  is  6  x  lO'/j  feet  in  plan  and  lO'-i  feet  deep  at 
the  hjwest  point.  It  has  a  capacity  of  3,700  gallons. 
This  would  give  a  retention  periml  of  24,  31  and  37 
luinutes  with  a  flow  of  4,  5  and  6  hours  respectively, 
through  the  aeration  chamber. 

In  order  to  assist  the  settling  of  the  sludge,  the 
liquid  is  ])assed  down  through  the  centre  and  up  around 
the  edges  of  a  hollow  wooden  |)yramid  placed  in  the 
centre  of  the  settling  basin.  The  i)yramid  is  15  inches 
S(|uare  at  the  top,  3  feet  sijuare  at  the  bottom  and  ex- 
tends to  within  3j^  feet  of  the  bottom  of  the  chamber. 

From  the  settling  tank  the  effluent  flt>ws  over  a 
weir  to  the  creek  or  into  the  pond.  'l"he  pond  is  formed 
by  two  dams  ])laced  across  the  abandoned  bed  of  a 
small  stream.  It  covers  about  0.1  acre  and  is  3  feet 
dec])  in  the  deei)est  part. 

The  sludge  is  withdrawn  from  the  settling  chamber 
by  an  air  lift  and  can  be  discharged  into  the  raw  sew- 
age where  it  enters  the  aeration  chamber,  or  can  be 
diverted  for  experimental  purposes,  or  to  the  sewer. 
Some  sludge  has  been  dried  on  a  sand  bed  having  an 
area  of  236  stjuare  feet  and  a  depth  of  8  inches.  The 
drying  of  sludge  on  the  sand  bed  is  not  considered  a 
success. 

Air  is  supplied  for  aeration  and  for  the  air-lift  by 
a  rotary  positive-jjressure  blower  having  a  rated  capa- 
city of  300  cubic  feet  per  minute,  driven  by  a  15  h.p. 
•electric  motor.  The  air  is  filtered  through  cheese  cloth 
spread  over  a  wire  box  before  it  enters  the  blower 
suction  pipe.  The  air  is  measured  through  a  \"enturi 
meter. 

The  plant  has  been  in  continuous  ojpcration  for 
twelve  weeks  (on  October  4,  1916>  prior  to  which 
time  it  was  operated  intermittently  for  i>eriods  of  from 
one  to  three  weeks.  No  special  effort  was  necessary 
to  build  up  activated  sludge.  The  plant  has  simply 
been  put  into  oj)eration.  allowing  the  effluent  from  the 
settling  chamber  to  escape  while  pumping  back  the 
sediment.  l-Vom  the  start  90  per  cent,  of  the  sus|R*nd 
ed  matter  was  removed  and  after  13  days  of  0|>eratiou 
stable  effluents  were  obtained. 

The  results  achieve<l  have  been  very  gratifying. 
I'urification  is  indicated  by  the  presence  of  from  5 
to  8  parts  per  1,000,000  of  dissoNed  oxygen  and  the 
stability  to  methylene  blue  of  from  5  to  15  davs.    The 
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effluent  is  odorless  and  generally  clear,  though  at 
times,  because  of  the  insufficient  capacity  of  the  set- 
tling chamber,  it  contains  small  particles  of  sludge. 

The  plant  has  been  run  to  obtain  a  clear  effluent. 
Owing  to  the  insufficient  size  of  the  settling  chamber 
the  actual  rate  of  operation  has  been  less  than  one- 
half  of  its  rated  capacity.  Additional  settling  cham- 
bers are  to  be  installed. 

After  satisfying  ourselves  that  the  plant  could  be 


run  satisfactorily  at  a  rate  suitable  to  the  capacity  of 
the  settling  chamber,  the  rate  has  been  increased  to 
150,000  gallons  per  day  even  though  some  sludge  es- 
capes with  the  effluent.  At  this  increased  rate,  using 
2  cubic  feet  of  air  per  gallon  of  sewage,  stable  effluents 
have  usually  been  obtained.  Owing  to  the  i)resence 
of  sludge  in  the  effluent,  the  effluent  was  allowed  t<i 
settle  in  glass  cylinders  30  minutes  longer  l)efore  tak- 
ing samples  for  analysis. 


Defects  in  a  Concrete  Sewer  at  St.  Vital,  Man. 

Rapid  Disintegration  Due  to  Chemical  Action — Caused  by  the  Use  of  Lime- 
stone   Aggregate   and    Porous    Concrete— Impervious   Lining    Recommended 


IN  1914,  the  rural  municipality  of  St.  Vital,  Man., 
built  a  trunk  sewer  of  reinforced  concrete.  In  the 
fall  of  1915,  about  a  year  after  its  completion, 
decomposition  was  noticed,  and  in  I'ebruary,  1916, 
Mr.  M.  T.  Cantell,  C.E.,  was  called  in  by  the  council 
of  the  municipality  to  report  on  the  defects  which  had 
been  reported.  The  results  of  his  examinations  were 
incorporated  in  three  interim  reports  which  have  been 


^ ■i's"  — 

Fig.  1.— Typical  section  of  trunk  sewer  ol  the  rural  municipality 
of  St.  Vital.  Man. 

ccjllected  in  a  final  re]>ort,  recently  made  public.  'J"he 
following  abstracts  will  serve  to  indicate  the  nature 
of  defects  which  are  liable  to  occur  in  sewers  of  this 
type  and  the  means  suggested  for  overcoming  and 
offsetting  them : — 

In  February,  1916,  I  made  a  careful  inspection  of 
the  portion  of  the  work  between  the  Municipal  Hall 
and   Nichol   Avenue,  and  found   disintegration  of  the 


concrete  is  rapidly  taking  jilace.  and  to  such  an  extent 
that  if  it  is  not  immediately  arrested  destruction  of 
the  whole  of  this  length  <if  sewer  is  inevitable  at  an 
early  date.  I  further  examined  a  considerable  length 
of  the  sewer  north  of  Nichol  Avenue,  and  found  this 
portion  also  to  be  under  the  process  of  disintegration  ; 
although  this  is  not  so  far  advanced  as  in  the  more 
southerly  portion,  it  will  continue  to  disintegrate  with 
the  same  ultimate  result  unless  it  receives  early  at- 
tention. 

The  sewer  is  egg  shape  in  section  and  is  constructed 
of  concrete,  as  Fig.  1,  the  dimensions  of  this  portion 
being  42  inches  wide  and  63  inches  high,  with  the  con- 
crete six  inches  thick. 

Upon  careful  examination  I  find  the  concrete  com- 
posed of  Portland  cement  and  an  aggregate  consisting 
of  siliceous  sand  and  gravel,  and  broken  limestone 
rock ;  the  sand,  gravel  and  limestone  being  in  greatly 
varied  proportions,  in  some  batches  the  coarse  aggre- 
gate consists  almost  entirely  of  broken  limestone,  in 
others  gravel  predominates.  The  proportion  and 
quality  of  cement  used  throughout  is  satisfactory  and 
appears  to  agree  fairly  closely  with  the  1  to  6  mixture 
and  the  other  conditions  called  for  in  the  specifications. 

There  is  evidence  of  the  concrete  being  mixed  with 
an  excess  of  water  and  of  being  deposited  with  in- 
sufficient or  no  tamping,  resulting  in  a  porous  concrete 
of  insufficient  density  to  resist  the  penetration  of 
moisture   and   deleterious   gases. 

The  air  in  the  sewer  contains  a  large  ])roportion  (if 
carbonic  acid  and  ammonia,  a  small  proportion  of  sul- 
phureted  hydrogen  and  a  trace  of  marsh  gas. 

The  soil  in  which  the  sewer  is  built  consists  of  a 
plastic  calcareous  clay  containing  a  small  trace  of  al- 
kaline matter,  underlying  about  18  inches  of  peaty  veg- 
etable earth  in  which  there  is  a  trace  of  carbonic  acid, 
]:)robably  generated  by  decaying  vegetation  and  car- 
ried in  by  surface  water. 

The  disintegration  is  ]:)rought  about  primarily  by 
a  breakdown  of  the  limestone  aggregate  of  the  con- 
crete, through  being  attacked,  chiefly  by  the  carbonic 
acid  and  the  ammonia,  and  to  a  smaller  degree,  by  the 
other  deleterious  gases  contained  in  the  sewer  air. 

These  chemicals  have  great  affinity  to  carbonate  of 
lime  and  carbonate  of  magnesia  ;  the  limestone  consists 
almost  entirely  of  the  former,  with,  in  some  cases,  a 
small  percentage  of  the  latter.  The  acids  in  the  air 
are  dissolved  by  moisture  and  thus  rendered  capable 
of  attacking  the  carbonates  and  setting  up  chemical 
action  which  results  in  decomposition  of  the  stone. 
The  acids  then  attack  the  lime  in  the  cement  which 
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KIg.  2.— A  section  of  the  trunk  scwcr  of  St.  Vil.il,  stiowing  dissolved  lime  and  disinlesration  at  sidewind  Invert 


Kig.  3.  -The  surface  In  this  case  Is  completely  covartd  with  dissolved  lime  and  shovrs  sUns  ot  distntctralton  and  tractore. 
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results  in  the  complete  disintegration  of  the  concrete. 
The  chemical  action  and  process  of  disintegration 
is  observable  in  the  following: 

(1)  The  formation  of  sulphates  and  carbonates 
which  are  extensive  and  in  various  forms.  Sulphate 
of  magnesia  is  shown  as  a  white  salt-like  efflorescense, 
and  the  sulphate  and  carbonates  of  lime  as  a  creamy 
white  substance  running  down  the  wall  like  a  thick 
paint,  and  in  numerous  places  hanging  like  icicles  m 
the  form  of  stalactites.  These  sulphates  and  carbon- 
ates exert  an  irresistible  force  during  formation  and 
when  forming  within  the  pores  of  the  concrete  they 
fracture,  burst,  or  render  friable,  the  surrounding  ma- 
terial. 

(2)  By  the  gases  attacking  the  limestone  in  parts 
more  free  from  moisture  and  liberating  the  carbonic 
acid  gas  contained  in  the  stone.  This  converts  it  into 
(juicklime  which  hydrates  in  the  presence  of  moisture, 
and  in  so  doing  it  expands,  fractures  the  concrete, 
powders  and  is  subsequently  converted  into  a  paste 
of  putty-like  consistency,  which  is  dissolved  and 
washed  away  by  water. 

Cause  of  Defects 
The  whole  trouble  is  therefore  caused — 

(1)  By  broken,  soft  granular  non-crystalline  lime- 
stone being  used  as  aggregate. 

(2)  By  the  porosity  of  the  concrete  being  such  as 
to  afford  ready  means  for  moisture  from  the  exterior 
and  interior  of  the  sewer  qnd  for  deleterious  gases  from 
the  interior  of  the  sewer  to  gain  access  to  the  concrete 
and  to  attack  and  break  down  the  non-crystalline  lime- 
stone and  then  the  cement,  and  thus  bring  about  com- 
plete disintegration  of  the  whole  mass. 

The  decomposing  action  is  also  favored  by  the  sew- 
er being  very  i)oorly  ventilated  ;  the  gases  do  not  readi- 
ly escape;  and  are  consequently  more  dense  and  pene- 
trating than  they  would  otherwise  be. 

Repair  Suggestions 

'J"o  restore  the  sewer  to  a  satisfactory  condition  I 
recommend  the  following  : — 

(1)  That  about  400  feet  between  the  Municipal  Hall 
and  Nicholl  Avenue  be  entirely  removed  and  recon- 
structed, for  which  it  will  be  necessary  to  open  up  the 
trench  to  facilitate  construction.  A  further  portion  of 
this  length  to  have  a  part  only  removed  and  recon- 
structed ;  this  can  be  done  from  inside  the  sewer  and 
will  not  necessitate  opening  the  trench  above.  The 
remainder  of  this  portion  to  have  small  defective 
l)atches  cut  out  and  made  good. 

(2)  That  to  ])reserve  this  ])ortion  from  further  dis- 
integration and  ultimate  destruction,  the  whole  of  the 
inside,  except  the  portion  entirely  reconstructed,  be 
cleaned  and  lined  with  an  impervious  lining. 

In  the  portion  of  the  sewer  which  I  inspected  to  the 
north  of  Nichol  Avenue  similar  disintegration  has  com- 
menced, but  it  is  not  at  present  sufficiently  advanced  to 
necessitate  removal  of  any  portion.  To  arrest  dis- 
integration and  insure  safety  of  the  sewer  1  strongly 
recommend  that  this  portion  also  be  at  once  lined  as 
described  for  the  portion  south  of  Nichol  Avenue. 

The  exact  length  of  the  i)ortion  to  be  reconstructed 
cannot  be  determined  until  the  trench  is  opened  u]) 
as  it  is  impossible  to  judge  from  within  to  what  extent 
disintegration  has  spread  on  the  outside.  To  entirely 
protect  the  concrete  from  further  attack,  it  may  also 
be  necessary  to  treat  a  portion  of  the  exterior  to  pre- 
vent the  ])enetration  of  moisture,  but  this  also  can- 
not be  determined  until  the  trench  is  opened  up  at 
various  points  along  the  sewer. 

In  May,  1916,  Mr.  Cantell  made  a  further  examina- 


tion of  the  entire  sewer  and  found  that  disintegration 
in  the  part  already  referred  to  had  greatly  increased, 
a  considerable  length  had  entirely  collapsed  and  large 
patches  had  fallen  out  in  many  places. 

Other  sections  recjuired  repairing  or  replacing, 
while  in  others  disintegration  has  but  recently  com- 
menced and  was  not  developing  very  rapidly,  conse- 
quently repair  was  not  so  urgent. 

On  May  26th  the  engineer  submitted  a  further  re 
port  to  the  Council  as  follows: 

1  have  excavated  and  ex])osed  the  exterior  nf  the 
worst  ])orti(m  of  the  sewer  and  have  made  a  further 
detailed  examination  of  the  nature  and  compositit)n 
of  the  materials  of  which  the  concrete  is  composed 
and  also  the  nature  of  the  surrounding  soil  and  the 
internal  conditions  of  the  sewer.  As  a  result  of  this 
exaniinati<»n,  1  beg  to  supplement  m^'  pre\ious  report 
with  the  following: — 

The  coarse  aggregate  used  for  the  concrete  con- 
sists of  frf)m  60  to  65  ])er  cent,  of  limestone  in  various 
degrees  of  crystallization,  some  of  which  is  siliceous 
and  of  a  metamorphic  nature :  about  20  per  cent,  con- 
sists of  hard  stone  of  igneous  formation,  chiefly  granite 
and  trap  rock;  the  remaining  15  or  20  ])er  cent,  con- 
sists of  soft  granular  limestone,  i.e..  limestone  devoid 
of  crystallization.  The  sand  is  similar  in  nature  to 
the  coarse  aggregate  but  does  not  contain  such  a  large 
])ercentage  of  non  (j"ystalline  limestone.  I  cannot 
rejxtrt  differently  on  the  cement ;  as  far  as  can  be 
ascertained  from  the  finished  ])rii(luct  the  specified 
(|uantity  and  quality  was  used. 

Irregular  Density  of  Concrete 
The  density  of  the  concrete  is  very  irregular.  In 
])laces  it  is  of  average  densit}'  but  it  is  generally  i)orous 
and  in  ])laces  exce])tionally  so,  the  cavities  varying 
in  size  up  to  that  of  the  stones.  The  soil  contains 
a  very  small  trace,  practically  a  negligible  quantity,  of 
alkaline  matter;  it  is  insufficient  t«T  give  rise  to  the 
formation  of  soluble  salts  likely  to  cause  efflorescence 
and  consecpient  disintegration. 

The  result  of  my  examination  fidly  sup])orts  my 
jircvious  reports  as  to  the  cause  of  disintegraticjn  and 
dccom])osition  of  the  concrete.  The  gases  first  act 
ujjon  the  soft  non-crystalline  and  the  feebly  crystalline 
limestone  and  then  u])on  the  lime  constituent  of  the 
cement  with  the  result  already  described.  The  action 
of  the  gases  is  intensified  by  the  presence  of  moistiu'c 
due  to  percolation  thruugli  the  concrete  from  the  soil 
and  from  the  water  within  the  sewer;  this  water  dis- 
solves the  acids  in  the  sewer  air  thus  enabling  them 
to  easily  attack  the  carbonate  of  lime  and  magnesia 
forming  sulphates  which  are  very  soluble  in  water. 
Owing  t»  porosity  the  concrete  oft'ers  very  little  or  no 
resistance  to  the  penetration  of  the  gases. 

The  disintegration  invariablx'  commences  at  the 
inside  and  varies  in  depth  frrnn  su])erficial  roughnes.s- 
to  complete  disintegration  through  the  whole  thickness 
of  the  concrete.  At  any  one  particular  ])oint  it  is 
greater  at  the  inside  than  toward  the  outside,  and  is 
invariably  greatest  where  the  moisture  most  easily 
jicnetrates  and  the  non-crystalline  limestone  is  jiresent. 

Conclusions 
My  detailed  examination  fully  indicates  the  follow- 

(1)  That  the  disintegration  is  chiefly  due  to  the 
use  in  the  concrete  of  a  large  proportion  of  soft  non- 
crystalline limestone,  containing  90  to  96  per  cent, 
carbonate  of  lime  (lime,  carbonic  acid  and  water). 

(2)  That  the  disintegration  would  have  been  much 
less  rapid  and  probably  onl}-  superficial  if  the  concrete 
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liad  been  oi  sufficient  density  tu  resist  the  jjenetration 
•  if  air  and  water,  and  had  the  sewer  been  better  ven- 
tilated. 

(3)  That  the  <lisintef;ratiiin  wiiuld  not  have  taken 
])hice  if  the  interior  of  the  sewer  had  been  finished 
with  an  iniperxious  Hning'.  The  existinji'  hninj^  con- 
sists of  a  coating-  of  cement  grout. 

When  an  extension  of  the  sewer  is  made  1  recom- 
mend tlie  Municii)aHty  to  refuse  ])ermission  to  use 
limestone  of  the  class  herein  described  as  bringing 
about  the  disintegration,  and  to  enforce  means  to  se 
cure  a  dense  imi)ervious  concrete  with  a  lining  finislud 
as  described  for  the  rejjair  of  the  jjresent  sewer. 

The  accompanying  ])hotographs  show  the  deconi 
])osition  and  disintegration  in  various  stages.  Tlu: 
white  streaks  and  ccJating  represent  the  sulphates  and 
carbonates  of  lime  which  in  places  cover  almost  the 
entire  surface.  The  dark  streaks  are  the  cement  sur- 
face not  jet  covered  with  lime.  The  une\  en  broken 
l)atches  observable  in  I'^igs.  2  and  3  are  of  i)Utty-like 
consistency  and  can  be  easily  removed  without  the 
use  of  tools.  I'igs.  3,  4  and  5  show  fracttn-es  along 
the  side. 


Human  Efficiency  Methods  Obliterate 
Individuality 

ACiREAT  deal  is  said  nowadays  about  efficiency. 
Afore  particularly  with  regard  to  factory  or- 
ganization a  lot  has  been  done  towards  the  el- 
imination of  waste  effort  and  unnecessary  mo- 
tion with  the  object  of  speeding  up  production  and  in- 
creasing the  value  cjf  the  human  element ;  in  shtirt,  pro- 
ducing an  efficient  organization,  luigineers  like  the 
late  Dr.  Taylor  have  spent  a  lifetime  in  devising  sys- 
tems of  factory  efficiency  that  ap])ear  to  jjossess  well- 
nigh  perfect  (jualities  in  the  ai)i)lication  of  human  ef- 
forts. Other  engineers,  however,  believe  that  the  ])ro- 
cess  of  standardizing  factory  methods  is  dehumanizing 
and  results  in  the  transformation  of  the  human  ele- 
ment into  mere  machines'.  No  scope  is  given,  they  sa}'. 
for  the  exercise  of  ingenuity,  no  op])ortunity  is  given 
for  workers  to  think  for  themselves  or  take  an  interest 
in  their  work.  They  become  pure  machines,  their  work 
])ure  drudgery. 

This  ijoint  of  view  is  presented  in  rather  a  light 
vein  in  a  recent  address  at  the  Engineers'  Club,  .St. 
Louis,  U.S.A.,  by  Edward  K.  Wall,  extracts  from  which 
are  reproduced  below  : 

I  have  a  high  regard  for  efficiency,  i^rovided  1  am 
allowed  to  define  the  word.  If  i  were  living  in  a  com- 
munit}'  all  of  whose  members  were  100  ])er  cent,  effi- 
cient, I  would  nio\e  out  as  soon  as  possible,  for  two 
reasons — first,  because  f  would  not  like  to  be  ke])t 
keyed  up  to  concert  pitch  all  the  lime,  e\en  if  it  were 
])ossible  ;  and,  secondly,  because  it  would  be  extremely 
disagreeable  to  live  with  people  who  never  made  mis- 
takes. When  you  come  to  think  of  it  there  is  an  im- 
mense amount  of  enjoyment  to  l)e  found  in  other  ])e(j- 
])ic's  mistakes. 

Imagine  yourself  condenmed  to  live  amcjug  peojjle 
who  never  wasted  a  second  of  time ;  never  made  a 
superfluous  motion',  never  had  an  idle  th(JUght.  All 
forms  of  ])leasme  w(juld  become  work  with  a  purpose. 
You  would  never  have  the  satisfaction  of  coni])laining 
about  any  service.  You  could  ne\  er  complacently  ex- 
plain to  your  wife  or  )oin-  friends  how  nuich  better  a 
thing  conld  be  done  if  you  had  the  matter  in  charge. 
You  could  not  hold  forth  clo((uently  on  the  misman- 
agement of  nnmici])al  de])artnients,  and  tell  how  a  mil- 


lion dollars  a  jear  could  be  sa\ed.  l'",verything  would 
be  so  perfect  and  so  well-ordered  that  there  would  be 
no  ])leasure  in  life,  and  you  would  welcome  death  as 
a  relief,  hoi)ing  to  land  in  Hades  where  there  was 
some  variety. 

"Efficiency"  has  become  a  most  i)o])ular  catchword 
during  the  last  few  years.  You  hear  it  on  the  street 
cars,  you  hear  it  in  the  restaurant  and  on  the  streets ; 
and  you  read  it  in  the  papers  and  magazines.  "Effici- 
ency" as  it  seems  to  be  understood  now  consists  in 
training  yourself  to  such  an  accurate  measure  of  time 
and  motion  that  you  will  ha\e  no  o])])ortunily  to  do 
anything  but  work. 

Erom  every  platform,  orators  inflated  with  ver- 
bosity, hurl  the  word  "efficiency"  at  you,  and  think  they 
have  said  something.  In  nine  cases  out  of  ten  the 
s])eaker  has  not  even  a  bowing  accpiaintance  with  the 
real  thing,  and  would  not  recognize  it  if  he  chanced 
to  meet  it.  1  have  but  little  jjatience  with  the  latest 
icleas  of  efficicnc}-,  as  e>;ploiti;d  in  the  exaggerated  re- 
ports which  are  current,  where  the  cure  of  all  e\ils  lies 
in  the  ein])loyment  of  an  efficiency  expert. 

1  can  hardly  believe  that  any  business  that  has 
grown  up  and  ])rospered  under  the  same  or  successive 
managements,  and  where  every  detail  has  at  some  time 
been  a  Jiubject  of  study  by  one  or  more  men  who  are 
lujt  altogether  without  brains,  can  be  revolutionized  in 
a  few  weeks'  or  months'  re\  iew  by  a  so-called  ex])ert. 

Efficiency,  as  I  would  define  it,  is  much  the  same 
as  improvement  or  ])rogrcss,  a  sort  of  ])erpetual  re- 
duction in  the  Probable   l''rror. 

Any  man,  following  the  same  occnijation  or  direct- 
ing the  same  activities,  year  after  }ear,  who  can  make 
a  better  showing  each  year,  may  be  called  efficient. 
Or,  if  he  can  ecjual  or  better  the  results  obtained  In- 
other  men  in  similar  lines  of  work,  1  should  call  him 
efficient.  But  to  ask  me  to  believe  that  efficiency 
consists  in  reducing  human  beings  to  the  mathematical 
accuracy  of  automatic  devices,  so  that  they  may  be 
card-indexed,  and  each  one  ])laced  in  an  organization 
so  that  he  will  fit  in  and  become  an  infinitesimal  part 
of  some  great  machine  directed  by  an  exi)ert.  is  too 
much  of  a  strain  on  my  credulity. 

I  want  to  live  with  peoi)le  who  are  human,  who  oc- 
casionally waste  time,  who  make  mistakes,  who  are 
not  by  any  means  perfect,  but  who  are  just  like  my- 
self, cheerful,  morose,  angry,  friendly,  sad  or  joyful 
by  turns,  just  as  circumstances  determine. 


Good  Building  Prospects  in  Montreal 

Although  the  business  <if  the  Montreal  building 
su])])ly  houses  is  not  as  brisk  as  it  was,  say,  six  weeks 
ago,  it  is  by  no  means  unsatisfactory  considering  the 
jieriod  of  the  year.  The  ])rospects  for  1917  are  fairly 
good ;  sexeral  important  contracts  have  recently  been 
let,  including  a  Loew  theatre,  the  construction  of  which 
is  in  the  hands  of  the  Atlas  Construction  Companv;  a 
\ery  large  munitions  ])lant,  to  be  built  by  Anglins. 
Eimited  ;  two  picture  theatres,  and  a  chemical  factory, 
while  other  contracts  are  ])ending — (me  for  a  ten- 
storey  warehouse  and  another  for  the  C.  N.  R.  station. 
One  of  the  largest  contracts  to  be  given  out  next  year 
will  be  for  the  Princess  Theatre,  which  is  to  be'  en- 
tirely rebuilt  <mi  a  much  more  extensive  scale:  plans 
are  dso  in  progress  for  a  hydro-aeroplane  factory  and 
several  schools.  Work  ])romises  to  be  good  in  the 
|)rovince:  a  commencement  has  been  made  on  a  boys' 
school  at  Lennoxville,  and  in  the  city, of  Quebec  sev- 
eral building  plans  are  either  in  the  course  of  execu- 
tion or  are  contemplated. 
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Bituminous  Binders  for  Macadam  Roads 

Oil   the   best  life   saver- Methods  of  application   and   covering 
— Hot  oil   and   cold  oil   processes — Cost   data   in   specific  cases 


TUl-'RE  is  no  type  of  impiDved  final  liigliway 
more  widespread  tliaii  tlie  niacadaiu  road  of 
either  the  watcrhound  or  l)itiiniinoiis  classes. 
Such  rf)adways  may  l)e  htiilt  at  a  quite  niodcr- 
ale  expense,  hut  the  most  potent  ohjection  seems  to  he 
the  deteriorating  inHnences  which  traffic  has  n|)on 
them.  Unless  strict  vij^ilance  and  constant  mainten 
ance  are  ai)))lied.  horse-drawn  and  motor  traffic  causes 
rapid  wear  and  final  destruction.  This  applies  more 
particularly  to  the  waterhound  macadam  where  there 
is  no  adhesive  binder  to  h(d(l  t'.ie  surface  tojjether.  In 
recent  years  frequent  use  has  been  made  nf  hitumiiioiis 
oils  for  surface  hinders.  These  iiave  i)een  applied 
l)iimarily  to  allay  the  dust,  but  now  that  tiie  destnic 
tive  inlliiences  of  dust  are  recounized.  the  value  of  the 
oil  surfacinjr  in  preserviiif^  the  intcf^rity  of  the  siirf.ice 
is  thorouj^hly  appreciated.  In  Ontario  and  other  pro 
vinces  throughout  Canada  road  improvements  iiavc 
been  and  will  be  extensivelv  carried  on.  and  the  wide 
spread  use  of  macadam  has  suggested  the  problems  of 
future  maintenance.  A  regrettable  feature  of  much  nf 
the  work  seems  to  be  a  lack  of  ;ip])rccialion  of  the 
value  of  dust  prevention  and  surface  preservalinn. 
The  use  of  bituminous  oils  forms  an  easily-apidied 
and  relatively  inexpensive  method  of  maintaining  ui.ic- 
adam  roads,  and  in  this  connection  the  following  adap- 
tation of  an  article  by  T.  M.  Ripley  in  luigineering 
Mews,  describing  recommendations  for  oiling  and  best 
methods  of  procedure  will  be  of  interest: 

.\side  from  the  interest  that  highway  engineers 
ha\e  in  the  use  of  bituminous  oils  on  roads,  everj'  auto- 
inobilist  has  a  more  or  less  ))ersonal  int«-rest,  too.  I'ro- 
bably  no  other  portion  of  highway  construction  or 
maintenance  has  so  many  disresi)eclful  things  sai<l 
about  it.  It  dirties  the  car,  and  father  and  son  lose 
their  temper.  It  spots  mother's  new  veil  and  sister's 
white  liat,  and  they,  also,  become  peexish. 

Cold  oiling  to  a  inadacam  road  is  what  the  bath  is 
lo  the  small  boy.  I  le  may  not  like  it,  but  it  is  good  for 
him  ;  and  no  substitute  has  been  found.  The  i)eriod  of 
bad  traveling  over  any  particular  ])iecc  of  oiled  road, 
should  not  exceed  one  week  during  the'  months  of  July 
and  August,  and  fre(|iuiitl\-  it  is  less. 

Destruction  of  Macadam  Roads. 

Macadam  roads  are  of  two  general  cla.sses— water 
bound    and    bituminous-boiind    (i)enetration    metiiod). 
Hoth  need  ctinstant  maintenance,  and  a  light  a])i)lic;i 
lion  of  bituminous  (m1,  so  far  as  shtnvu,  is  the  best  "life 
saver." 

VVaterbbund  roads,  subject  to  horse-drawn  traltic 
of  mediuiii  weight,  have  remained  in  fair  condit  on  for 
a  number  of  years  with  little  or  no  maintenance — so  it 
is  said.  I'nder  a  traffic  consisting  of  horse-drawn  and 
motor-driven  vehicles  it  is  known  that  many  water- 
biiund  roads  rapidly  go  to  i)ieces. 

This  can  be  readily  accounted  for,  as  the  horse- 
dr.iwii  traffic  loosens  the  top  stone,  the  motor  traffic 
raises  the  loosened  binder,  and  the  wind  floats  it  ini.i 
the  adjacent  tields.  h'urther,  a  heavy,  fast-niovin,; 
motor  \ehicle  not  only  disjjlaces  the  loosened  stones. 
but  Ireipicullv  throws  them  from  the  roadway. 

Oust  spells  deterioration.     The  principal  function 


of  the  first  application  of  cold  tar  to  a  waterbound  road 
is  as  a  dust  layer.  The  dust  or  binder  remaining  in 
place  assures  the  stability  of  the  lop  stone,  and  the 
mad  then  wears  out  only  by  the  actual  grinding  away 
of  the  road  metal. 

Application  of  Oil. 

.\  cold-tar  a|)plicatioii  on  watertiDund  roads  should 
be  made  annually  until  a  thin  bituminous  mat  has  been 
formed  uprni  that  portion  of  jlhe  road  taking  the  mo.st 
of  the  wheel  impact.  Upon  roads  haying  an  excep- 
tionally dense  and  large  ])roportton  of  pneumatic  lirct! 
iraflic  this  mat  may  extend  over  practically  the  ertirc 
width  of  the  road  after  the  first  or  secfMid  ai)plicalt(»n, 
but  on  the  large  majority  of  roads  it  will  be  impossible 
to  obtain  this  mat  over  the  crown  and  along  the  edges 
until  after  at  least  two  and  jjn^bably  three  applications. 
This  usual  condition  is  due  to  the  cutting  of  the  mat 
by  horseshoes  and  the  lack  of  sufficient  "ironing  "  by 
t!ie  softer  tires  to  keep  it  bound  together. 

The  bituminous  roads  do  not,  n.sually,  rtecd  a  cold 
oil  treatment  until  after  at  least  one  year's  use.  But 
the  mistake.  fre(|iiently  made  in  the  past,  was  to  wait 
too  long  before  making  the  tirst  application.  This 
application  should  be  made  as  soon  as  the  stones  are 
SI)  much  exposed  that  the  road  can  be  called  ttxithy  or 
chattery  ;  ;and  it  must  not  be  too  chattery,  for  you  will 
either  wonder  later  where  your  cohl  oil  a|>plicalion 
went  to,  or  be  forced  into  using  a  heavier  asphalt  or 
tar  binder  with  correspondingly  heavier  cover,  the 
limit  c)f  which  is  hot  oiling. 

Some  years  ago  it  was  a  statement  of  derision  and 
contumely  to  sav,  "Vou  are  building  these  roads  for 
the  automobile  owner."  and  arguments  were  strenii- 
oiislv  advanced  to  combat  that  statement.  To-day  it  is 
atlmitted  that  the  roads  are  being  built  fi>r  the  motor- 
car owner;  for  the  automobile,  truck,  and  motorcycle. 

During  the  period  of  time  when  the  road  is  undesir- 
able because  of  the  cold-oil  application,  the  interests 
of  the  highway  department,  as  the  road  maintenance 
force,  and  the  interests  of  the  automobilist  clash.  This 
clash  is  unavoidable  unless  more  mone>-  is  spent  to 
achieve  the  same  results;  namely,  more  cuver  must  be 
used  in  order  to  practically  smother  or  entirely  blot 
the  bituminous  application  and  thus  prevent  it  from 
sticking  to  the  car  or  being  spattered  mi  the  occupants. 

Details  of  Oiling  Procedure. 

I'he  process  of  cold  oiling  is  very  simple,  and  coii- 
•.i>is  of  four  main  operations:  (J  )  The  patching  of  the 
road;  (2)  the  swecpint'  of  the  road;  (3)  the  furnishing 
and  applying  of  the  oil;  (4)  the  furnishing  and  apply- 
ing of  the  coyer. 

Patching  sliouM  always  be  done  by  the  depart - 
mental  forces,  unless  some  nnnsual  ci>nditi«Hjs  |»crmit 
a  cost-plns-percentagc  contract.  \o  lumpsum  or  unit 
price  bid  can  be  intelligently  made  or  will  Ih-  f.TifhfuIIv 
execute<l  on  this  class  of  work. 

The  last  three  operations  can  be  dtnie  under  con- 
tract, although  departmental  f«>rccs.  with  the  neces- 
s;irv  equipment  antl  one  seasitn's  practice,  can  save  the 
bulk  of  the  c<mtract  profit,  cover  only  what  is  needed. 
and  so  conduct  the  work  as  best  to  fit  the  nwd  ami 
traffic  conditions. 

Sweeping  bituminous  roads  is  fre<picntl\  a  joke  and 
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s.iMictinus  a  calamity.  This  type  of  road  is  often  as 
clean  as  wind  artd  rain  can  make  it,  with  the  exception 
of  a  few  inches  on  the  ed^es.  VVhen  sweepinj^  is  neces- 
sary, it  is  done  nsnally  with  a  horse-drawn  machine, 
and  it  never  shunld  delay  the  work;  moreover,  the  road 
nuist  nut  be  swept  too  far  ahead  of  the  oilins.^,  as  dirt 
from  connecting-  roads,  fields,  etc.,  is  constantly  bein;,' 
broii,!:;ht  npon  the  macadam.  A  few  hand  brooms 
should  always  be  kept  with  the  oilinj;  K'l'iy.  >»  order 
Ihat  horse  droppings,  material  missed  l)y  the  sweeper, 
clc,  can  be  removed. 

The  cold  oil  is  nsnally  shipped  to  the  nearest  rail- 
road sidinji'  in  tank-cars,  thence  pumped  into  the  oiler 
or  supply  tanks,  and  hauled  to  the  .site  of  the  work.  In 
some  cases  of  lon^  haul,  small  amount  of  oil,  and  in- 
adequate equipment  it  is  cheai)er  to  purchase  and  de- 
liver llie  material  at  "the  work,  in  barrels. 

The  value  of  the  use  of  supply  tanks  for  transptn-t- 
iiif^-  the  oil  from  the  railroad  to  the  work  can  only  be 
determined  for  each  individual  case,  as  it  dei)ends  upon 
the  haul  and  the  class  of  equipment.  The  use  of  supply 
tanks  adds  the  cost  of  another  pninpin^-  and  the  tying- 
iip  of  more  equiiMuent,  if  anythinj^-  goes  wroP'  with  the 
organization;  nevertheless,  with  horse-drawn  (jilers  or 
distributors  the  su])i)ly  tanks  are  necessar\'  for  ecoiu;- 
in\    on  hauls  of  nifire  tlian  three  miles. 

With  this  class  of  cquii)ment  the  i^umping  of  the 
oil  is  donebv  hand,  using  a  heavy  barreled  boat  i)ump 
and  trough.  \\'ith  motor-distrijjutor  e<|uipment  upon 
which  is  mounted  a  power  i)ump  for  transferring  the 
material,  much  longer  hauls  can  be  made,  and  in  the 
majority  of  cases  the  suijply-tank  equipment  can  be 
disi)ensed  with. 

The  oil  is  delivered  from  the  distributor  to  the  road 
under  pressure  through  nozzles  set  into  a  horizontal 
pipe  at  the  rear  of  the  distributor..  The  i)ressure  is 
l)rovided  by  a  i)ump  built  into  or  set  u])on  the  frame 
of  the  distributor  for  that  jmrpose.  The  amount  of 
material  sjn-ead  is  varied  by  regulating  the  pump, 
changing  the  nozzles,  changing  the  speed  of  the  ma- 
chine (horses  or  motor),  or  by  any  combination  of  the 
three. 

1-ighter    applications    are    used    upon    bituminous 
roads  in  good  condition,  and  heavier  a])plications  upon 
new  waterbound  macadam  or  macadam  in  jioor  condi 
tion — poor  condition  comi)aratively. 

Covering  a  Cold  Oil  Application. 

Immedialely  after  the  ajjplication  of  the  bituminous 
material  it  should  have  a  covering,  as  thin  as  it  is  pos- 
sible to  spread  and  cover  the  oil.  Depending  upon  tlie 
weather,  the  character  of  the  road,  the  oil  and  the 
length  of  the  work,  one  or  more  men  must  be  continu- 
all\  "touching  u])"  with  more  cover  the  ])laces  that 
"bleed  through."  I'lach  new  application  of  covering 
material  should  be  made  as  thin  as  i)ossible,  in  order 
that  the  amount  used  be  a  minimum,  and  that  the  road 
IJroper  may  absorb  a  maximum  amount  of  the  oil. 

If  clean,  small  stone  are  used  for  the  first  cover ; 
sand,  iron  ore  tailings,  or  even  sandy  loam  in  small 
quantities  should  be  used  as  a  second  light-cover  ma- 
terial. Small  stone  used  without  finer  material  is  a 
perfect  nuisance  to  automobile  travel,  being  readily 
picked  up  by  the  tires,  particularly  if  they  are  of  the 
non-skid  type.  To  bury  the  oil  with  clean  stone  so 
deep  that  traffic  will  not  be  unduly  inconvenienced  re- 
(|uires  an  excess  of  cover,  and  a  large  amount  is  even- 
tually of  no  account  as  a  wearing  coat.  The  binder  is 
too  light  fthin)  to  hold  it  in  place. 

The  instructions  should  be:  Put  the  cover  on  uni- 
formly, as  thin  as  possible,  and  often  enough  so  that 


the  road  does  not  look  greasy.  IJecause  an  automobile 
tra\eling  25  or  more  miles  per  hour  picks  up  some  of 
the  mat  is  no  reason  why  more  cover  should  be  used. 
l)Ut  it  is  a  reason  why  the  motor  speeds  should  be  re- 
duced. 

Hot  Oiling  Methods. 

As  carried  on  in  this  division,  hot  oiling  is  a  jjtocess 
between  cold  oiling  and  resurfacing.  The  surfacing 
materials  are  greater  in  \olume  or  size,  or  both,  and 
the  labor  and  machinery  e(|uipinent  more  extensive 
than  foi'  cold  oiling.  Hot  (jiling  is  resorted  to  when 
the  top  course  of  the  road  is  jntted  or  rutted,  besoiul 
repair  by  cold  oiling,  but  when  it  is  of  sufficient  thick- 
ness so  that  resurfacing  is  not  required. 

In  "general,  the  sequence  of  oi)erations  is  as  follows  : 
Patching  and  shaijing;  cleaning:  furnishing  and  mak- 
ing the  first  applicaticm  of  oil;  furnishing,  applying, 
and  rolling"  the  No.  2  stone  ( 1-in.  stone);  furnishing, 
beating,  and  applying  the  second  application  of  oil; 
furnishing,  applying,  and  rolling  the  -No.  1  stcme  (K'"i'i- 
stone). 

After  the  material  is  delivered  along  the  road  the 
e(|uipmenl  ordinarily  recpiired  is:  One  horse-drawn 
swee))cr;  one-half  dozen  rattan  or  wire  push  brixjins  ; 
two  or  more  hea^hj.g  kettles  (250  gallons)  ;  one  distri- 
butor, w'ith  pump  (same  machine  as  used  for  cold  oil- 
ing) ;  one  roller  (8  to  10  ton)  ;  two  or  three  hand  i)our- 
iny  pots;  shovels,  picks,  and  other  small  tools. 

Erom  0.4  to  0.6  gallons  per  s(|uare  yard  is  applied, 
at  a  temperature  of  about  250  degrees  E.,  to  the  old 
road,  after  it  has  been  cleaned  and  jjatched.  Patching 
also  must  include  any  small  amount  of  reshaping 
necessary,  for  it  is  a  doubtful  proceeding  to  attem])t  to 
shape  the  road  or  remove  any  irregularities,  except  of 
minor  degree,  with  the  hot  oil  and  its  c<ner.  The  more 
regular  or  better  shaped  the  road  surface  prior  to  the 
a])plication  the  better  the  finished  job. 

Immediately  after  the  first  application  of  oil  the 
1-in.  stone  is  spread  so  as  to  have,  as  nearly  as  possible, 
but  one  thickness  of  stone  on  the  oil.  The  oil  should 
be  covered,  but  the  stone  should  not  be  jjiled  u|)on  each 
other.  The  roller  is  passed  over  the  newly-spread  stone 
until  the  latter  is  crowded  ti)gether,  jjushed  down 
into  the  oil,  and  the  surface  has  a  generally  smooth 
ai)pearance.  If  the  stone  is  brittle,  or  softer  than  de- 
sirable, care  must  be  taken  not  to  over-roll  aiul  thus 
l)reclude  the  penetration  of  the  second  pour. 

The  second,  or  squeegee,  pour  is  then  made  (0.3  to 
0.4  gallons  per  square  yard)  and  the  i^-in.  stone  spread 
upon  it.  The  spreading  of  this  cover  or  wearing  course 
should  be  made  as  was  the  former,  nameh-.  thoroughly 
to  cover  the  oil,  but  not  pile  u])  the  material. 

The  rolling  of  the  wearing  course  can  ])i"oceed  im- 
mediately if  the  weather  is  cool,  (^n  exceedingly  warm 
summer  days  it  may  be  necessary  to  keep  the  roller  off 
this  course  for  several  hours.  .After  the  oil  has  hard- 
ened sufficiently,  and  the  rollin^^  can  be  done,  it  should 
be  continued  as  long  as  other  demands  upon  the  roller 
will  permit. 

The  Value  of  Hot  Oiling, 

The  value  of  hot  oiling  and  the  advisability  of  doing 
it  are  con.sidered  debatable  (|uestions.  Some  roads 
treated  in  this  manner  two  and  three  years  ago  are  in 
line  shape;  some  are  in  miserable  condition  and  the 
despair  of  the  man  in  charge. 

The  kind  and  condition  of  the  original  surface,  the 
amount  of  oil  per  application, 'the  character  of  the  .stone 
used,  and  the  ability  of  the  men  on  the  job  all  are  fac- 
tors of  what  mav  be  called  the  first  term.  The  factors 
of  the  second  term  are  the  kind  of  (jil,  the  kind  and 
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aiiuniut  ol  traffic,  aud  llie  air  Icnipcraluie.  Asphalts 
arc  more  susceptible  to  temperature  changes  than  tars. 

If  llic  a|)p]icalion  forms  tiicrel\  a  i)lankcl  upon  the 
old  road  witli  practically  no  bond,  it  will  nio\  c  under 
the  traffic  wlien  such  trafilic  is  heavy  cnou};h  or  when 
tile  tem|jerature  is  sufificient  to  soften  the  oil,  or  JKJth. 

In  considering  the  two  types  of  maintenance  work 

as  outlined  in  the  foregoing  it  must  be  borne  in  mind 
that  in  general  they  are  distinctive  not  only  as  l(» 
method  of  application,  but  also  as  to  fimction.  It  nnist 
be  further  realized  that  one  method  can  and  is  fre- 
(|uently  shaded  into  the  other.  Such  shatling  can  be 
intelligently  done  only  on  a  basis  of  e.xijerience. 

In  llie  costs,  following,  only  the  types  as  distinctive 
will  be  considered — namely,  cold  oiling  with  light  cover 
and  iiol  oiling  with  licaxier  cover.  'I'hc  shadings  or 
gradations  will  be  neglected.  The  cost  figures  belcjw 
apply  to  road  work  in  Di\isioii  No.  3  of  the  State  of 
New  York,  on  which  the  writer  is  division  engineer. 

Cost  Data  on  Hot  and  Cold  Oil  Applications. 

Labor  is,  in  general,  the  same  over  the  entire  State 
of  New  York.  The  prices  of  as])halts  ;ind  tars  vary 
oulv  as  to  freight  rate  ;  the  price  of  stone  ;ind  tine  cover 
as  to  availability  of  su|)ply — namely,  from  digging  it 
out  of  a  bank  along  the  road  to  purchasing  from  cc^m- 
mercial  organizations  and  i)ayment  of  fn-igju  and  haid- 
age. 

Light  covering  material  can  l)e  ol)tained  upon  only 
about  .T  per  cent,  of  the  total  mileage.  Therefore.  local 
material  can  be  disregarded  in  a  general  cost  state- 
nient.  There  are  two  commercial  stone  quarries  in  the 
divisional  area  of  7,700  scpiare  miles.  ( )nly  one  of  these 
furnishes  material  that  can  be  used  by  this  dejjart- 
ment.  and  that  one  is  on  a  bl'anch  railroad. 

I  )uring  the  season  of  \')\5.  in  Division  ,3,  there  was 
Cold  oiled  240. 4,S  miles  of  macadam  road,  eipial  to 
1,'J61,102  s(|Uare  yards  of  metaled  surface.  The  amount 
w.is  divided  as  follows: 

Treated  With  Tar. 

I'y  contract.  Ry  (ic|)artnu-ntal  forces. 

.■\iiiouiit.       C'u.st  per       .AiiKiunt.  Cost  por 

Type.               Miles.  Sq.  yd.       .Sq.  yd.   Miles.  Sq.  yd.  Sq.  yd. 

\Vaterl>()un(I.     a!).7.">  258.4'.IS     .•)!(). ()4!I0T     (>S..">j    .•>2S,.-)M)  .fO.0426S 

Uituniinous.  .      18.18    l.'.T.CU:!           1)4824     :i2.1f)  27n.!l'.l.'i  .n:i7,'>4 

Treated  With  Asphalt. 

Waterhound.       8.()2     00.000          .0:!7"iO        .').82     2i»,!i;iO  .0:17I6 

I'.itiiminous.  .     7.')..'i.')   047,;t'.)O          .oas.'}"       0.80       7,470  .050.55 

The  cost  of  tar  fcold  api)lication)  f.o.b.  destination 
was  7c  |)er  gallon  in  tank-cars.  The  cost  of  asphalt 
f.o.b.  <lestination  was  3.8c  jier  gallon  in  tank-cars.  No 
local  material  was  used  for  cover.  The  costs- for  con- 
tr.ict  vvoik  are  the  actu;il  linal  estimates,  and  do  not 
include  the  clei)artniental  inspection.  The  costs  for 
work  bv  departmental  forces  are  the  actual  payroll 
vouchers  (including  inspection"),  and  do  not  include 
machinery  dei)reciation. 

The  following  costs  by  departmental  forces  are 
taken  from  fefferson  ('(nintv  work,  under  .\rthur  G. 
Bruce,  count\-  assistant,  for  the  reason  that  8.^..x^  miles. 
ec|ual  to  704, .^04  s<(uare  yards,  was  done  in  that  countj'. 
The  remaining  work  was  in  widely  scattered  parts  of 
the  division,  where  most  of  the  work  was  done  under 
contract,  and  where  the  cc|uii)ment  was  more  nearly 
incomplete.  In  Jefferson  County  two  Packard  motor 
trucks,  one  three  ;uul  one  five-ton.  were  used  for  haul- 
ing materials  and  transporting  men  and  ecpiipmrnt. 
therebv  facilit.iting  the  work.  The  lighter  truck  \va,>- 
the  more  efficient.  Neither  cost,  as  shown,  inchules 
the  divi.«!ion  engineer  or  .Mhany  office  charges. 


A  typical  cost  analysis  of  a  contract  job  (C4»ld  appli- 
cation of  high  carbon  tan  is  as  follows : 

l.c-iiKtIi  of  road — niilcn  treated 

Width  of  road — feet  treated 

.Area  of  surface — square  yard*  treated     . 

.\veraKC  haul  of  material — iiiilc* 

flituniinous  material — Katlons  per  »quare  yar. 
Cover — pounds  per  square  yard 


14.;; 

16.0 

I  :;r>.::iio.ii 
4.0 
0.S5 
M.O 

(.'ost  of  sweepioK  and  furnishinK  ami  applyiiiK  oil 

and  cover  per  square  yard  »«i.041)l«J 

.\  typical  cost  analysis  of  a  dejiart mental  labor  job 
(cold  application  of  high  carbon  tar>  is  as  f<dl" 

Length  of  road — miles  treated  

VVidlh  of  road — feet  treateil 1 1.« 

.Area  of  surface — square  yard  treated -'••  ''40.0 

.A verajje  haul  of  material — miles  fi.O 

Bituminous  material — Kallons  per  square  yard  ..  .  <'-'• 

Cover — pounds  per  square  yard  '  ■■ 

Cost  of  swuepinK  and  furnishing  and  applyinx  kiI 

and  cover  per  square  yard  jo,04i»ii:. 

The  cost  of  hot  oiling  in  1^15,  based  t»n  the  only  joi» 
done  (by  departmental  forces),  was  as  foliow.s: 

Type.  Miles.         S<|.  yd.    Cost  i>(  -         ■   ' 

I'ituminous  macadam  1.0  1I.2A0  pi 

In  1914,  14..V  miles  were  hot  oiled  by  two  dilfercnl 
gangs  (departmental  labor),  as  follrjws: 

Type.  Miles.  .Sq.  yd.    Cost]" 

W'aterliound 14. .i;  102.572.H  »4i    •  ■ 

.\  detailed  .statement  of  the  1913  hot  oil  job  is: 

Cost  of  l-in.  stone  delivered  on  shoulders  of  road,  I 

at  *2..'.0  per  cuhic  yard  J     $843.00 

Cost  of  Vi-in.  stone  delivered  on  shoulders  of  road.  I 
at  $2.50  per  cubic  yard  ' 

Cost  of  hiKh  carl)on  tar  hinder  f.o.li.  destination,  at 
at  $0.1075  per  Kallon  

Cost  of  untoadiiiK  and  haulinK  hi^h  carbon  tar  bind- 
er— 4'A  miles — at  $0.0087  per  gallon 7».j« 

Cost  of  patching  road,  heating,  and  applying  tar  and 

applying  cover,  at  $:i55.Hi»  per  mile  '■•vj.Mi 

Cost  of  rolling  ( roUerman  and  fuel*   .  i2.0i» 

Depreciation   on   machinery   (20  per  cent,   oi   pur- 
chase price)  9.1.00 


Total  cost 

Xumher  of  square  yards  covered 
(  'ist  per  square  yard   


.<2.0S7.!M 

1 1 .360 

?<•  2387 


Officers   of   Rcgina    Branch    C.  S.  C.  E. 

The  following  oflieers  for  the  Kegina  Mranch  of  the 
Canadian  .Society  of  Civil  Mngineers  were  elected  at 
their  annual  meeting: — Chairman,  L.  A.  Thornton: 
vice-chairman,  \V.  R.  Harris:  members  of  executive, 
R,  J.  Lecky,  K.  (J.  \V.  Montg«miery:  secretary-trea- 
surer,  [.  N.  deStein. 

The  following  is  a  short  program  of  |>a|K-rs  t<>  l>v 
<lealt  with  by  members  of  this  branch  during  the 
ensuing  year: 

Notes  on  Town   Planning,  by   L.  .\.  Thornton. 

Some  .Aspects  <>f  Indian  iMigineering.  In-  ]•".    «;.  W 
Montgomery. 

Drainage     Problems     in     .Saskatchewan.  i>v    i 
Cameron,  D.L.S. 

Specific  Treatment  of  Concrete  in  Our  Climate,  bv 
\V.   R.  Harris. 

Need  of  h'ngineering  Supervisitm  in  Location.  Con- 
struction and  Maintenance  of  Public  Highways  in 
Saskatchewan,  by  H..  Ross  McKcnzie  and  E.  W.'XIur- 
ray. 

From  Conception  t-  I  ompletion— the  Western 
Railroad,  bv    |.  \.  dcStein. 


I  he  Fire,  Water,  and  Light  Committee  of  Nelson. 
P..(.  ..  have  recommended  to  the  Citv  Council  the  instal- 
lation of  a  third  unit  at  the  KkmI  jxiwer  plant,  to  cu|H' 
with  increasing  dentand  anti  to  anticipate  an\  (lussible 
breakdown  of  the  present  plant. 
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Scientific  Research  in  Relation  to  the 

Industries 


IN  view  of  the  recent  apjjointment  of  a  Commission 
on  Industrial  Research  and  the  increasing  interest 
being  shown  by  Canadian  manufacturers  in  the 
appHcations  of  the  principle  of  science  to  indus- 
trial processes,  the  following  abstract  of  a  paper  by 
Dr.  Chas.  P.  Steinmetz,  chief  consulting  engineer, 
General  Electric  Company,  liefore  the  Franklin  Insti- 
tute, will  prove  of  interest.  The  author  differentiates 
between  scientific  research  as  carried  out  by  educa- 
tional institutions  and  by  the  industries,  and  seeks  to 
limit  the  nature  of  the  respective  experimental  invest  i- 
gations  in  accordance  with  the  difference  in  available 
facilities.  He  points  out  that  there  is  a  divergence 
in  the  methods  of  recording  the  results  of  investiga- 
tions, educational  researches  1)eing  i)ublished  in  the 
so-called  scientific  publications,  while  industrial  re- 
searches are  recorded  through  the  medimn  of  the  en- 
gineering papers,  and  a  failure  t(j  give  proper  recogni 
tion  to  the  latter  has  resulted  in  an  incomplete  record 
of  scientific  progress.  Only  by  a  proper  appreciation 
of  the  value  of  the  trade  publications  can  the  records 
of  science  be  made  complete  and  thereby'valuable.  The 
paper  is  abstracted  below : — 

Industry  Depends  on  Engineering. 

Industry,  and  with  it  all  our  modern  civilization, 
depends  on  engineering.  Engineering,  however,  is 
nothing  but  applied  science,  and  science  thus  is  tlie 
foundation,  scientific  research  the  ultimate  means 
which  have  created  our  civilization.  Through' ages, 
the  chief  homes  of  scientific  research  have  been  the 
universities  and  other  educational  institutions.  Dur- 
ing the  last  generation,  however,  the  industrial  de- 
velopment has  been  so  rapid,  and  the  demand  for  the 
results  of  scientific  research  so  great  and  urgent,  that 
the  universities  have  not  been  able  to  supply  it,  and 
the  industi'ies,  especially  the  more  powerfully  organ- 
ized modern  industries,  as  electrical  engineering,  chem- 
istry, etc.,  had  to  enter  the  field  of  scientific  research. 
The  country's  educational  institutions  did  not  advance 
in  fostering  scientific  research  to  the  same  degree  as 
the  industries  advanced,  and  many  universities  and 
educational  institutions  rather  retrograded  in  scientific 
research,  became  submerged  in  a  false  commercial- 
ism which  figured  the  output  of  the  college  in  student 
hours  per  professor,  judged  efficiency  by  the  ])ercent- 
age  of  students  graduated,  and  altogether  too  often 
wasted  the  university's  best  assets,  its  professors.  Thus 
we  find  in  our  colleges  men  who  had  shown  themselves 
capable  as  investigators  to  do  scientific  research  work 
of  the  highest  order,  overloaded  with  educational  or 
administrative  routine,  and  deprived  of  the  time  for 
research  work.  Private  industries  rarely  commit  such 
crimes  of  wasting  men  on  work  inferior  to  that  which 
they  can  do;  industrial  efficiency  forbids  it. 

Thus,  when  with  the  advance  of  industry  a  mcjre 
rapid  extension  of  our  scientific  knowledge  was  de- 
manded, than  given  by  the  educational  research  insti- 
tutions, research  laboratories  were  established  in  the 
industries.  Some  of  them  very  soon  showed  their 
a1)ility  of  producing  scientific  work  of  liigh  character. 
However,  these  scientific  research  laboratories  of 
the  industry  represent  only  :i  i)art,  often  the  minor  part 


of  the  research  work  done  within  the  industry,  and  in 
many  places  throughout  the  industrial  organization 
opportunity  is  afforded  for  the  right  men  to  carry  out 
scientific  research.  Thus  in  the  material  testing  lal)- 
oratories,  their  apparatus  testing  departments,  develop- 
ment sections  and  laboratories,  etc.,  research  work  is 
being  carried  out,  and  as  a  rule  is  encouraged  by  tlie 
corporations. 

When  speaking  of  industrial  research  laboratories, 
we  must  not  forget  the  private  testing  lal)oratories, 
development  laboratories,  etc.,  which  have  been  estab- 
lished and  which  to  the  smaller  industrial  organizations 
take  the  same  position,  and  do  the  same  work,  as  their 
own  laboratories  to  the  great  industrial  corporations. 

Theoretically,  there  is  a  limitation  imi)osed  on 
scientific  research  work  in  industrial  estal)lishments  . 
It  should  be  of  such  character,  that  it  may  lead  to 
results  which  are  industrially  useful.  In  reality,  how- 
ever, this  is  no  limitation  at  all,  but  there  is  no  scien- 
tific investigation,  however  remote  from  industrial 
requirements,  which  might  not  jiossibly  lead  to  in- 
dustrially useful  developments ;  and  obviously  no  im- 
mediate or  direct  usefulness  is  expected;  any  investi- 
gation offering  a  definite  prospect  of  industrial  utility, 
is  not  scientific  research,  but  is  industrial  development 
or  design.  Experience  indeed  has  shown  that  it  is 
rare  that  sooner  or  later  some  industrially  valuable  re- 
•  suits  do  not  follow,  no  matter  how  abstruse  and  re- 
mote from  apparent  utility  a  scientific  investigation 
may  appear,  and  any  scientific  research  whatsoever 
thus  is  industrially  justified. 

Some  research  work  can  be  carried  out  more  effi- 
ciently by  educational  institutions,  others  by  the  in- 
dustry. In  genera],  for  industrial  research,  better  fa- 
cilities in  materials  and  in  power  are  available,  but 
high  class  skilled  labor,  of  investigators  and  research 
men,  such  as  available  in  university  research  by  the 
graduate  students,  is  expensive  in  the  industry.  Thus 
researches  requiring  little  in  facilities,  but  a  large 
amount  of  time  and  attention  of  research  men,  are 
especially  adapted  to  educational  laboratories,  while 
investigations  requiring  large  amounts  of  material  or 
of  power  rather  than  time  of  the  investigators,  are 
specifically  adapted  to  the  industry,  and  often  beyond 
the  facilities  of  the  educational  institution.  Efficiency 
thus  should  require  a  division  of  research  between  ed- 
ucational and  industrial  laboraJ:ories  in  accordance  with 
their  facilities,  and  where  this  is  done,  the  results  are 
splendid. 

Limitation  of  Research  Work. 

Unfortunately,  this  limitation  of  research  work  in 
accordance  with  the  available  facilities  is  not  always 
realized,  and  especially  educational  institutions  not  in- 
frequently attempt  research  work,  for  which  industrial 
lal)oratories  are  far  better  fitted,  while  research  work 
for  which  the  educational  institution  is  well  fitted, 
which  the  industry  needs  but  cannot  economically 
undertake,  is  left  undone.  It  is  usually  the  desire  to 
"do  something  of  industrial  value"  which  leads  uni- 
versities to  undertake  investigations  on  railroading 
and  similar  subjects,  in  which  the  ])robability  of  ad- 
ding something  material  to  our  knowledge  is  extreme- 
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ly  remote,  or  to  undertake  investigations  on  industrial 
iron  alloys  in  competition  with  the  vastly  greater  and 
more  efficient  research  of  industrial  laboratories. 

In  industrial  research,  the  liability  exists  of  limit- 
ing the  work  into  such  a  narrow  field,  that  it  has  lit 
tie  general  scientific  value.  In  educational  research 
inversely  there  is  sometimes  the  tendency  to  general- 
ize beyond  the  limits  justified,  and  so  draw  wrong 
conclusions. 

As  regards  the  (|uality  of  the  scientific  research 
work  carried  on  in  industrial  organizations  com- 
i)ared  with  that  in  educational  establishments,  there  is 
no  material  difterence,  but  the  work  done  in  the  in- 
dustry, just  as  that  done  in  universities,  varies  from 
scientific  research  of  the  highest  c|uality,  down  to 
investigations  which  arc  of  little,  if  any  value,  investi- 
gations crude  and  inaccurate  or  directly  erroneous  in 
'|iremises,  in  method  and  in  results  and  their  interpre- 
tation, or  investigations,  which  while  correctly  con- 
ceived and  correctly  made,  are  useless,  because  essen- 
tial conditions  have  not  been  controlled  or  recorded. 
Still  worse  are  those  jjseudo  scientific  investigations 
occasionally  met,  which  own  their  conception  to  the 
desire  of  self-advertSsement  or  are  made  for  econom- 
ical or  legal  purposes,  such  as,  for  instance,  to  give  the 
a])pearancc  of  a  scientific  standing  to  some  theory 
which  some  inventor  had  recorded  in  his  ])atents.  Such 
work — met  occasionally,  though  less  and  less  frecjuent- 
ly — in  industrial  as  well  as  in  educational  institutions, 
is  the  one  which  tends  to  discredit  scientific  research 
in  the  eyes  of  the  layman,  who  cannot  discriminate 
between  science  and  ])seudo  science. 

The  Place  of  the  Trade  Publication. 

The  essential  difference  between  industrial  and 
educational  research,  however,  is  met  in  their  method 
of  publication  :  the  publication  medium^  of  scientific 
research  carried  on  in  educational  institutions  are  the 
scientific  publications  ])ublished  more  or  less  under 
the  directioir  or  supervision  of  universities,  while  the 
publication  mediums  of  the  scientific  research  carried 
on  in  the  industry  are  the  technical  or  engineering 
])apers,  and  only  occasionally  an  abstract  reaches  the 
scientific  ])ublications.  Unfortunately  a  large  number 
of  the  scientists  still  look  on  i)ublications  in  the  tech- 
nical press  as  unscientific,  take  no  cognizance  of  it. 
do  not  recognize  it  in  scientific  abstracts,  reviews, 
etc..  and  as  the  result,  a  large  and  steadily  increasing 
part  of  the  scientific  research  of  the  country  is  prac- 
tically lost  to  the  scientists,  is  not  available  or  easily 
■nccessible.  by  not  being  recorded,  abstracted  or  in- 
dexed in  the  records  of  scientific  i)rogress. 

Amongst  the  worst  offenders  in  this  unjustified 
exclusiveness  are  the  physicists,  while  the  chemists 
make  a  recomiuendable  exception:  In  the  "chemical 
abstracts"  published  by  the  .\merican  Chemical  So- 
ciety, the  results  of  industrial  research  as  well  as  those 
of  the  chemical  university  laboratories  are  recognized, 
.and  these  abstracts  are  therefore  comprehensive  and 
valuable,  which  cannot  be  said  of  the  abstracts  of  some 
other  sciences.  Possibly  the  rea.son  is.  because  apiilicd 
chemistry  is  chemistry  just  as  well  as  theoretical  chem- 
istry, while  applied  physics  goes  under  the  name  of 
engineering,  and  the  average  theoretical  physicist  is 
rather  inclined  not  to  recognize  engineering  as  scien- 
tific. Some  excuse  hereof  may  be  found  in  the  nature 
of  the  two  classes  of  publications,  the  physical  science 
publications  and  the  engineering  publications.  The 
former  accept  for  publication  only  scientific  papers, 
exert  a  critical  judgment,  and  the  ap])earanco  in  the 
scientific    publicition    mediiun    thus    imidies    that    the 


article,  at  least  in  the  opinion  of  the  editors,  is  oi 
scientific  value.  This  is  not  the  case,  and  cannot 
be  the  ca.sc  with  the  engineering  or  technical  publi- 
(ations;  the  technical  press  is  the  medium  of  all  the 
puI)lications  of  those  engaged  in  the  industry,  from 
scientific  research  of  the  highest  value,  to  mere  c«)m- 
mercial  statements,  and  the  appearance  of  an  article 
in  an  engineering  paper  or  transaction  does  not  inijdy, 
nor  intend  to  imply,  that  it  is  of  scientific  value,  but 
the  discrimination  between  scientific  worth  <»r  <ither- 
wisc,  which  in  the  scientific  publication  is  attempted 
by  the  cditr)rs,  has  in  the  engineering  |)ress  to  be  left 
to  the  reader  or  abstractor.  If,  however,  the  purpose 
of  the  engineering  publication  is  to  bring  all  classes 
of  industrial  records,  and  it  thus  includes  commercial 
and  other  articles,  this  is  no  justification  to  refuse  re- 
cognition to  scientific  papers  contained  in  the  same 
publication,  but  rather  makes  it  desirable,  and  indeed 
necessary  in  the  interest  of  our  nation's  scientific  effi- 
ciency, to  fintl  some  means  of  organization  to  carry 
out  this  discrimination  and  make  available  to  the 
scientific  world  at  large,  the  scientific  work  contained 
in  the  .innals  of  applied  science,  that  is.  engineering. 

To  conclude,  then:  scientific  research  of  the  high- 
est class  is  carried  out  to-day  in  our  nation  in  educa- 
tional institutions  as  well  as  in  industrial  organizations 
and  i)rivate  testing  laboratories,  and  the  scientific  re- 
search work  in  the  latter  is  increasing  at  a  far  greater 
rate  than  that  in  the  former.  The  publication  me<li- 
ums  of  scientific  research  of  industrial  organizations 
are  the  engineering  publications  and  transactions,  antl 
the  failure,  in  many  branches  of  science,  of  recogniz- 
ing the  engineering  publications  in  the  records  of  sci- 
ence, thus  makes  the  records  of  science  incomplete,  and 
increasingly  so.  therefore  seriously  retards  the  pro- 
gress of  science,  and  with  it  that  of  applied  science, 
that  is,  engineering,  and  as  engineering  is  the  founda- 
tion of  our  civilization,  it  constitutes  a  serious  menace 
to  our  nation's  progress. 

It  is  therefore  important  that  those  scientists  who 
are  engaged  in  keeping  the  records  of  science  and  mak- 
ing the  results  of  scientific  research  available  and  easi- 
ly accessible,  should  recognize  all  sources  and  records 
of  scientific  research,  including  those  of  applied  science! 
that  is,  the  engineering  publications,  an<l  should  un- 
dertake the  work  of  reviewing  the  technical  press  as 
well  as  the  jjurely  scientific  i)ublications.  ju<lging  an<l 
selecting  from  the  former  those  publications  which  are 
of  scientific  value,  and  recognize  them.  Only  then 
will  our  records  of  science  be  complete  and  thereby 
valn;d)lc.  i 


Minerals   of   New   Brunswick 

The  minerals  of  New  Brunswick,  develo|>ed  and  un- 
developed, cover  a  considerable  range.  They  include 
an  antimony  de|M)sit  at  Lake  (jeorge,  which  has  re- 
cently been  taken  over  by  the  Northern  .Xntimony 
.Smelting  Com])any  with  a  capitalization  of  $2,000,000; 
bituminous  coal  de|K)sits  (estimated  to  contain  fifteen 
million  tons):  iron,  gypsum,  oil  shales,  manganese, 
graphite,  tiujgsten,  molybdenite.  cop|>er.  lead.  zinc, 
galena,  barytcs,  infusorial  earth,  black,  grey  and  red 
granites,  freestone,  sandstones  and  other  minerals, 
which  offer  a  very  attractive  field  for  investment.  .V 
discovery  of  a  rich  bed  c»f  galena  ore  was  recently 
made  at  Maple  drove,  York  County,  by  \V.  H.  Grif- 
fin, a  provincial  game  guide.  Two  veins  i>f  22  feet  and 
12  feet  respectively  have  been  uncovered.  Ontario 
parties  have  secured  an  option  of  the  mine 
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Practical  Hints  for  the  Contractor 

that  may  save  him  time  and  money.     If  you  know  any  labor-saving  scheme, 
send  it  in— preferably  with  illustrations.     We  will  pay  for  all  accepted  articles. 
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A  Device  for  Bending  Both  Ends  of  Rein- 
forcing Bars  at  the  Same  Time 

A  rigid,  durable  steel  bench  which  can  be  (juickly 
set  to  make  any  sort  of  bends  in  reinforcing  bars  up 
to  lYi  inches  square,  and  on  which  both  ends  of  a  bar 
may  be  bent  at  the  same  time,  is  described  by  G.  W'. 
Davidson  in  Engineering  Record.  It  was  recently 
built  b\-  the  writer  while  steel  foreman  on  a  reinforced- 
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the  machine  by  using  four  men,  bending  both  ends  of 
the  bar  at  once,  and  having  extra  laborers  to  supply 
and  take  away  the  bars. 

The  machine  is  rigid,  durable  and  large  enough  for 
bending  any  steel  f)rdinarily  required.  On  the  other 
hand,  it  is  readily  knocked  down  for  shipment,  and  two 
men  can  erect  it  in  an  hour.  I'ive  men  can  move  it 
around  the  job.  With  this  machine  two  men  can  bend 
1^-inch   scjuare   bars   steadily   withoiit   fatigue. 

An  Improvised  Dump  Car 

To  handle  the  material  from  the  foimdatif)n  wells 
of  caissons  of  the  new  Fox  River  bridge  of  the  Chicago, 
Burlington  &  Quincy  Railroad  at  Aurora,  111.,  a  special 
dump-car  was  rigged  up  on  the  work,  which  is  de- 
scribed in  the  December  issue  of  Engineering  News. 
As  shown,  it  runs  on  a  standard-gauge  track  on  a  tem- 
porary filling  trestle,  and  in  loading  ])osition  it  stands 
under  a  hf)p])er.  The  excavated  material  is  hoisted  in 
small  buckets  and  emptied  into  skips ;  when  these  are 
full,  they  are  raised  and  swung  over  the  loading  hop- 
per by  a  derrick. 

The  car  body  is  6^^  x  5  feet  and  30  inches  deep. 


'  tHv     with  a  capacity  of  about  3  cubic  yards.    It  is  mounted 
mT    on  a  frame  of  steel  channels,  with  two  axles  and   18- 
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Datails  of  a  handy  bending-machine  for  double-bending  the  two  ends 
of  a  bar  at  the  same  time. 

concrete  contract,  and  has  given  satisfactory  service 
on  two  consecutive  jobs  of  this  sort. 

The  main  part  of  the  machine  is  a  30-foot  fixed 
rail  made  of  two  15-foot  lengths  of  4-inch  channel 
mounted  on  five  angle-iron  trestles.  At  right  angles 
to  this  rail,  and  built,  as  shown  in  the  details,  so  that 
they  can  be  moved  along  it,  are  two  sliding  rails  sup- 
ported at  their  outer  ends  by  angle  legs.  These  also 
are  made  of  channels.  Between  the  two  sliding  rails 
on  the  fixed  rails  are  mounted  two  movable  jaws.  On 
each  of  the  movable  rails  is  motmted  a  sliding  point, 
which  is  used  to  gauge  the  first  bend  and  against  which 
the  second  bend  is  made.  A  scale  is  marked  on  each 
of  the  three  rails,  so  that  the  jaws,  movable  rails  and 
jKiints  can  be  (juickly  set  without  the  use  of  a  rule 
to  make  a  double  bend  ranging  in  offset  from  3  inches 
to  4  feet.  The  bending  tools  shown  in  this  sketch  are 
used  to  afford  sufficient  leverage  to  make  a  sharp  bend 
quickly.  Plate  washers  are  used  in  the  jaws  when 
bars  of  less  than  the  maximum  size  are  bent. 

In  using  the  machine  a  bar  is  laid  in  the  two  mov- 
able jaws.  One  man  with  a  bending  tool  standing  out- 
side the  bend  grips  the  rod  and  bends  it  over  past  the 
movable  point  and  a  second  man  with  another  tool 
catches  the  rod  bey(Mid  the  movable  point  and  bends 
it  back  against  it.    A  large  output  can  be  obl^ained  with 


inch  wheels.  The  floor  is  set  high  and  consists  of  two 
sections  or  leaves  hinged  along  the  centre  line  and  hel^ 
up  by  chains  attached  to  the  outer  side  and  wound 
upon  a  drum.  To  dump,  the  dnmi  is  released,  and 
the  floor  sections  fall  to  an  inclined  position,  allowing 
the  contents  to  slide  of¥  on  both  sides.     The  drum  is 
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Fixed  Side 


An  improvised  drop-bottom  dump-car 

then  operated  with  a  ratchet  bar  to  wind  up  the  cables 
and  raise  the  floor  sections  to  a  horizontal  position. 

In  operation  the  car  forms  part  of  an  endless  haul- 
ing system.  A  cable  attached  to  one  end  is  led  direct 
to  the  drum  of  a  hoisting  engine ;  another  cable  leads 
from  this  engine  to  a  snatchblock  on  a  deadman  at  the 
end  of  the  trestle,  and  back  to  the  car.  When  full, 
the  car  is  hauled  out  on  the  trestle,  being  ridden  by  a 
man  who  trips  and  closes  the  floor. 


I.iiiii;irv    .1.    I'.ii; 


I  111-.    fON'IRACT    KKCDRI) 


17 


A  Handy  Sand  Screen  Attachment 

A  liHiuly  attaciinietit  for  a  sand  scrcfii  is  illustrated. 
Anyone  who  has  occasion  to  screen  material  into  a 
wheelbarrow  or  l)o,\  will  a|)|)reciate  its  advantages. 

It  can  be  made  in  a   few   niinnles  of  tit-lit    liuiiln'r, 


A  screening  attachment  to  direct  materials 
Into  a  wheelliarrow. 


sheet  metal,  or  c\en  canvas  with  a 
lo  the  lower  edge. — Concrete. 
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Time  Required  for  Mixing  Concrete 

The  chief  engineer  of  the  Pennsylvania  State  High- 
way Dei)artment  reports  that  his  practice  is  to  mix 
every  batch  of  concrete  for  a  ])eriod  of  1',^,  minutes, 
the  reason  for  this  being  that  a  number  of  experiments 
made  by  him  indicated  that  the  ma.ximum  strength 
commensurate  with  economy  in  cost  of  mixing  was 
obtained  from  mixtures  of  this  timing. 

The  following  are  the  results  given  by  the  ex- 
periments in  question,  all  the  results  being  ha«cd  (in 
tests  at  the  age  of  eight  days. 

C  iiniiircs.sivc  .Slrciinlli 
Time   of   Mixing         No.  of  Revo-  of  foncretc 

Minutes  lutions  11).  per  sq.  in 

M'  9  1400 

1  17  1587 
1J4                         26  1926 

2  36  1661 
•^                             51  1673 

0])inions  as  to  the  most  advantageous  period  that 
should  be  allowed  for  machine  mixing  are  apt  to  ditTer. 
The  point,  however,  is  one  that  could  readily  be  set- 
tled by  a  series  of  simple  tests. 


Manure  Protects  Concrete  in  Cold  Weather 

JLxperiments  have  been  conducted  at  the  Lewis  In- 
stitute in  Chicago  to  determine  the  effectiveness  of" 
manure  as  a  protective  covering  for  freshly-laid  con- 
crete to  prevent  disastrous  results  in  cold  weather. 
In  tlicse  tests  slabs  of  concrete  ex])osed  to  outdoor 
conditions  were  covered  with  2,  4  and  6  inches  of  fresh 
mamire  obtained  from  a  livery  stable.  The  results 
proved  that  the  4  and  6  inch  layers  had  high  protective 
(pialities  and  were  sufficient  to  afford  the  concrete  a 
l)idtection  against  a  drop  of  25  or  26  degrees  in  tem- 
perature. The  4-inch  layer  scented  to  be  as  effective 
as  the  ()-inch,  and  a])peare<l  to  be  an  ample  protective 
covering  against  a  teini)erature  of  12  (legs.  F.  The 
mainirc  should  not  be  allowed  to  come  in  direct  cou- 
tact  with  the  freshly-laid  concrete,  but  shouUl  be  kept 
cle;ir  by  the  insertion  of  b'uilding  paper,  or  even  news- 
])aper  between  the  concrete  and  covering. 


Twentv-lwo  iarmers  in  the  Townships  of  \\  itid- 
ham  and  Townsend,  near  Simcoe,  Ont.,  liave  deci<led 
to  petition  for  an  extension  of  hydro-electric  power  for 
their  farms. 


The  First  Unit  of  a  Fine  School  at  I^nnox- 
ville,  P.O. 

John  Oninlan  .ukI  (  ompany,  Montreal,  are  now  at 
work  on  the  first  imit  of  the  I.cnnoxville  SchrKil — a 
pre|)ar;itory  school  which  will  form  one  of  .several 
buildings.  The  proposed  buildings  will  be  financed 
by  Mr.  J.  K.  L.  Koss,  of  Montreal,  and  will  constitute 
a  preparatory  college  for  the  universities,  and  will, 
when  completed,  form  an  educational  centre  among  the 
best  on  the  continent.  The  buildings,  now  being  de- 
signed by  Mr.  K.  G.  Kea,  F.R.I.B.A.,  are  in  the  Tudor 
style  and  follow  the  lines  of  the  great  Knglish  pul»lic 
schools,  being  groupcci  around  (juadrangles  and  con- 
nected by  cloisters.  The  building  being  erected  oc- 
cujjies  Jin  area  of  220  feet  by  fiO  feet,  and  affords  school 
and  living  accommcxlation  for  .sixty  boys.  It  is  di- 
vided into  two  houses,  each  with  its  own  entrance. 
The  housemaster's  residence  adjoins  the  school  and 
communicates  on  all  fliMirs  with  the  school  building. 
Ihere  are  three  storeys  and  a  basement,  the  construc- 
tion throughout  being  entirely  fire|>roof  and  of  the 
highest  class.  The  foundations  are  of  concrete,  while 
the  su|)erstructure  will  consist  of  a  steel  frame  with 
reinforced  concrete  floors.  The  base  is  of  granio-  uui] 
the  walls  above  are  brick  with  stone  facings 

The  basement  floor  is  devoted  to  p|,-iy  rooni>.  inii-u 
rooms,  lavatories  and  shtnver  baths.  The  large  plav 
room  is  lined  with  facing  brick.  The  first  floor  con- 
tains a  large  central  hall  and  main  entrance  panelled 
in  oak  with  heavy  oak  beamed  ceiling.  Corridors  run 
the  entire  length  of  the  building,  giving  access  to  six 
class  r<ioms,  which  have  an  oak  dado  and  plaster  walls 
above.  0\\  this  floor  also  there  arc  reading  and  writ- 
ing rooms,  master's  common  room,  etc.  The  second 
and  third  floors  are  devoted  to  living  and  sleejiing 
(piarters.  The  second  floor  has  four  dormitories,  each 
with  its  own  bath  room.  Sei)arating  the  dormitories  is 
accommodation  for  two  floor  masters,  consisting  of 
bedroom,  sitting  room,  and  bathroom— so  planned  that 
proper  sui)ervision  of  the  boys  is  easily  obtainable. 
Ihe  dorinitories  and  corridors  have  an  oak  dado  with 
plaster  walls  above.  The  third  flixjr  has  two  dormitor- 
ies and  floormasters'  accommodation,  plaimed  exactly 
as  cm  the  second  floor.  On  this  floor  also  there  are 
two  large  sick-rooms  with  nurses'  «|uarters.  all  fin- 
ished in  modern  hospital  construction.  This  |><>rtion 
is  .so  planned  that  it  can  be  isolated  from  the  rest  of 
the  Iniilding.  I'he  matron's  tpiarters  are  on  this  floor. 
consisting  of  bedroom,  sitting  room  and  bathr<x)ni,  ami 
adjoining  are  the  sewing  and  linen  and  maids'  rooms. 
A  freight  elevator  runs  from  the  trm»k  storage 
rtxun  in  the  basement  with  access  to  every  fl«M.r.  The 
staircases  throughout  are  of  metal  with  marble  treads. 
.Ml  corridor  floors  are  of  linok-um.  while  that  of  ilic 
central  hall  is  tif  marble. 


Lumber  by  the  Mile 

Ihe  following  letter  received  by  a  lumber  com{>anv 
in  the  West  and  published  in  the  Chicago  Tribune,  is 
likely  to  draw  a  smile  to  (he  reader: 

Dear  (lentlemen  :  In  your  letter  to  me  quoting  prices 
on  lumber,  let  me  know  what  you  mean  by  M.  feet  of 
hmiber.  Does  that  mean  one  mile  of  lumber?  .\ud 
do  you  lay  it  out  and  measure  how  much  is  in  a  mile 
of  lumber?  You  know  the  place  I  want  to  build  should 
not  reach  a  mile,  but  should  be  onlv  a  little  hou.se  for 
chickens.  Be  sure  to  let  me  know  right  away  how 
much  is  it  an  mile  of  lunjber.    Yours  very  respectable. 

TIAf _  Ottumwa.  la. 
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Annual  Meeting  of  Victoria  Branch  C.S.CE. 

The  aiiniuil  meeting  of  the  Victoria  liranch  of  the 
Canadian  Society  of  Civil  EnRineers  was  held  on  the 
1.5th  inst.,  with  an  attendance  of  21  members.  The  fol- 
lowing officers  were  elected  for  the  ensuing  year  :— 

Executive  Committee — Chairman,  D.  O.  Lewis ; 
vice-chairman,  R.  A.  Bainbridge  ;  treasurer,  !<:.  Davis; 
secretary,  R.  W.  Macintyre ;  C.  Hoard  and  E.  G.  Mar- 
riott;  ex-ofificio  (past  chairmen).  F.  C.  Gamble  and  H. 
W.  E.  Canavan;  auditors,  Lewis  W.  Toms  and  J.  B. 
Shaw. 

On  the  9th  inst.  the  Provincial  Division  for  B.  C. 
met  in  Victoria  at  the  Branch  rooms,  for  the  annual 
meeting,  and  the  proposal  that  those  now  in  ofifice 
should  be  re-elected  for  1917  was  unanimously  carried. 
The  chief  business  .dealt  with  was  the  completion  of 
by-laws  for  the  Division  and  the  submission  of  same  to 
both  branches  and  headc|uarters  for  approval  and  adop- 
tion ;  the  Secretary,  Mr.  Cleveland,  promised  to  have 
copies  ready  at  an  early  date.  The  officers  of  the  Di- 
vision are : 

Chairman,  T.  H.  White;  secretary-treasurer,  E.  A. 
Cleveland.  Representatives  of  Branches— Vancouver, 
R.  F.  Hayward  and  A.  D.  Creer ;  Victoria,  D.  R.  Har- 
ris and  W.  Young.  Representing  outside  members  of 
British  Columbia.  W.  K.  Gwver  and  A.  E.  Ashcroft. 


Tool  Concern  Opens  Toronto  Office 

The  John  Bertram  &  Sons  Company.  Limited,  and 
their  associated  company,  the  Pratt  &  Whitney  Com- 
pany of  Canada,  Limited,  announce  that  they  have 
opened  a  Toronto  of=ficc  at  1002  C.  P.  R.  Building,  To- 
ronto, for  the  convenience  of  their  many  customers  in 
Toronto  city  and  district.  .An  efficient  sales'  staflf  has 
been  appointed  and  will  be  maintained  at  Toronto  ;  also 
a  large  and  well  assorted  stock  of  P.  &  W^  goods  will 
be  carried  in  Toronto,  to  insure  prom])t  deliveries. 


including,  according  to  the  directors'  report,  the  full  cost 
of  extensive  additions  to  plant  and  equipment  erected  or 
installed  for  the  execution  of  war  orders.  Profits  were  equal 
to  43.7  per  cent,  on  the  capital  stock,  against  20.7  per  cent, 
a  year  ago  and  9.7  per  cent,  in  1914. 

The  Quebec  Government  will  build  a  main  highway  from 
Levis  to  St.  Lambert,  on  the  south  shore  of  the  St.  Lawrence. 
'l"he  Government  have  also  decided  to  charge  three  per  cent, 
on  money  borrowed  l)y  the  municipalities  under  the  Good 
Roads  Act  for  a  period  of  41  years.  This  is  an  increase  of 
one  per  cent.,  but  the  Government  may.  if  the  state  of  the 
money  market  permits,  authorize  the  old  rate  on  any  amounts 
l)reviously  requested  but  not  received.  The  Government  pro- 
pose to  borrow  next  year  an  additional  five  million  dollars, 
under  the  Good  Roads  Act.  making  a  total  of  twenty  millions. 

Contractors  on  the  Greater  Winnipeg  Water  District 
aqueduct  will  next  spring  be  permitted  to  obtain  men  for  the 
work  from  any  source  available.  The  work  during  the  past 
summer  was  hindered  to  quite  an  appreciable  extent  by  the 
shortage  of  labor,  but  under  the  terms  of  the  contract,  the 
contractors  must  employ  labor  from  the  confines  of  the  dis- 
trict. A  motion  has.  however,  been  passed  by  the  Board,  re- 
moving'the  restriction  regarding  labor,  owing  to  the  urgency 
of  having  every  portion  of  the  work  completed  within  the 
time  limit;  but  it  is  stipulated  that  -interned  aliens  must  not 
be  employed  and  that  British  subjects  must  receive  first  i)re- 
ference. 

for  tenders  on  the  group  plan,  each  group  being  for  a  dif- 
ferent trade.  All  tenders  are  on  the  amended  specifications 
which  have  been  prepared  by  the  arcliitects  and  engineers. 
Division  "A"  will  consist  of  tenders  for  the  masonry  and 
ccmcrete  work.  This  is  the  important  group  ."ind  includes 
the  actual  construction  of  the  walls,  etc..  of  the  edifice.  The 
successful  tenderer  for  "A"  will  be  made  the  general  con- 
tractor. If  he  be  the  successful  tenderer  for  any  of  the  other 
divisions  he  will  carry  out  that  wojk  at  the  price  of  his  ten- 
der. If  some  other  contractors  get  the  other  groups  they  will 
be  placed  in  the  position  of  sub-contractors  to  the  contractor 
for  "A,"  who  will  supervise  and  be  responsible  for  the_  dis- 
charge of  the  sub-cotitracts  on  a   '>  per  cent,   basis. 


Mainly  Constructional 

East  and  West— From  Coast  to  Coast 


The  building  permits  issued  in  Paris,  Ont..  during  tlie 
year  are  valued   at   $10.98,5. 

The  city  of  N'erdun  has  received  legislative  authority  to 
borrow  $500,000  for  public  works,  half  of  whicli  will  l)e  for 
a  system  of  underground  conduits. 

During  the  past  two  years  in  the  city  of  Toronto  there 
have  been  building  permits  issued  by  the  city  architect  to  the 
value  of  $16,000,000,  and  .50  per  cent,  of  these  have  been  for 
fireproof  structures. 

Net  profits  of  the   Dominion   Bridge  Company.   Limited. 

.  in    the    year    ended    October    SI    last,    were    $3.77f).;i90,    more 

than  doubling  the  record  of  the  previous  year,  and  more  than 

four  times  the  figures  of  1914.     Profits  as  shown  were  after 

deductions   for  depreciation   on   plant,   machi.iery,   etc..   these 


Personal 

Mr.  Taylor,  of  the  Pilkington  glassworks,  recently  de- 
livered an  interesting  address  before  the  I'^ngineers'  Club, 
of  Thorold,  Ont.,  his  subject  being,  "The  glass  industry," 

Mr.  W.  F.  Angus,  vice-president  and  managing  director 
of  Canadian  Steel  Foundries,  will  shortly  retire  from  these 
positions  to  take  executive  office  with  the  Dominion  Bridge 
Company.  Mr.  Angus  was  with  the  Dominion  Bridge  Com- 
pany as  engineer  and  draughtsman  in  1890.  and  also  served 
for  a  time  with  the  Laurie  Engine  Company.  He  afterwards 
joined  the  Canada  Switch  &  Spring  Company,  which  became 
the  Montreal  Steel  Works,  where  he  remained  until  1911, 
when,  on  the  formation  of  the  Canadian  Steel  Foundries,  he 
was  appointed  vice-president  and  managing  director,  a  posi- 
tion which  he  has  held   since  that   time. 


Obituary 

Captain  John  Trethewey,  a  retired  mining  engineer,  died 
on  Christmas  day  at  the  age  of  77.  as  a  result  of  heart  trouble. 
Capt.  Trethewey  was  a  well-known  authority  on  matters  per- 
taining to  his  profession.  He  was  identified  with  a  number 
of  mining  enterprises,  and  for  years  was  associated  with  the 
Silver  Islet  Mines  in  the  Lake  Superior  district,  as  well  as 
the  Port  .\rthur  mines.  He  was  ))orn  in  England,  and  after 
coming  to  Canada,  first  settled  in  Sherbrooke.  Que.  For 
twenty,  years  he  was  a  resident  of  Owen  Sound,  and  ten 
years   ago   retired   and   came   to   Toronto   to   live. 
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Construction  Methods   at  Government 
Institution 

T\\V.  Provincial  ( iovcnuiieiit  llu.spital  tor  tlic 
In.sane  at  Whitby,  of  wliicli  a  descriptive  article 
covering  the  main  construction  features  occupies 
a  proTiiineni  ])iace  in  this  issue,  offers  striking 
evidence  of  the  radical  iirograin  of  social  reforiu  which 
the  Ontario  Government  lias  been  i)romulgating.  .\s 
previously  demonstrated  in  such  institutions  as  the 
Provincial  Reformatory  at  (luclpli,  this  government 
has  l)ccn  consistently  adhering  to  a  policy  of  provid- 
ing the  most  helpful  care  for  tliose  who,  through  mis- 
demeanor or  force  of  circumstances,  are  madn  depend- 
ent on  pid)lic  care,  and  this  latest  effort  is  but  a  cou- 
linuancc  of  the  .same  advanced  thought.  The  new 
Whitby  Hospital  aims  ultimately  to  provide  for  tlie 
requirements  of  the  mentally  afflicted  on  a  plan,  more 
adequately  worked  out.  it  is  believed,  than  ever  iiereto- 
fore.  It  is  a  matter  of  no  little  pride  that  the  citizens 
of  Ontario  will  be  able  to  claim  an  institution  con 
ceded  to  be  unexcelled  anywhere  in  the  world  an<l 
which  in  its  arrangement  and  etpiipmcnt  will  com- 
prise the  most  distinctive  improvements  that  have  been 


rcNfaied  b)  .1  irticltii  ntutly  'il  c.\i,->lnig  liospilal-  .iiid 
the  results  of  an  extensive  series  <»f  original  researches 
and  experiments. 

(Jreat  credit  is  due  to  the  Provincial  Secretary's 
Department,  un<ler  the  direction  of  which  the  project 
was  carried  out,  f(»r  its  foresight  and  wisdom  in  appre- 
hending tlie  problems  which  insanity  treatment  in 
Ontario  involves,  and  credit  is  no  less  due  to  the 
architects  and  builders  for  the  care  which  has  been 
exercised  in  the  solution  of  the  elaborate  nias.<i  of 
details  connected  with  the  hospital.  No  efT<»rt  has 
been  spared  to  secure  appoiplmcnts  and  equipment 
up-to-date  in  every  respect,  and  in  organization  and 
operation,  the  hospital  has  been  planned  on  the  broad- 
est lines  based  on  the  most  advanced  principles  and 
thought.  When  the  scheme  has  reached  the  complete- 
ness |>lamied  by  its  originators,  a  distinct  step  will 
have  l)een  made  in  mental  hospital  design, 

♦  •         ♦ 

However  praiseworthy  may  be  the  sMKiolo^cal, 
in<-dical  and  architectural  aspects  which  alone  combine 
to  make  this  institution  a  hospital  of  first  rank,  it  is  in 
the  methods  of  construction  and  erection,  no  less  com- 
mendable, we  believe,  that  the  readers  of  the  Contract 
Record  are  more  i)articularly  interested.  It  is  a  char- 
acteristic feature  of  the  Provincial  Government  work 
that  it  uniformly  houses  its  institutions  in  buildings 
of  a  distinctive  character,  both  from  an  architectural 
.ind  contracting  point  of  view.  At  Whitby,  the  build- 
ings are  full  of  progressive  and  unusual  ideas,  not  only 
as  regards  equipment  but  also  as  to  materials  of  con- 
struction and  their  assembly.  With  the  object  of 
])resenting  matter  of  constructional  interest,  we  have, 
in  this  article,  endeavored  to  bring  to  the  forefront  a 
few  of  the  practical  methixis  that  have  proved  out- 
standing features  of  the  work. 

To  any  observer  of  the  undertaking,  lay  and  pro- 
fessional alike,  the  most  impressive  aspect  of  the  pro- 
ject is  the  methods  of  erection,  handling  and  tran.s- 
portation,  which  are  carried  out  to  lengths  rarely  at- 
tempted in  buildings  of  this  character.  The  selection 
of  plant,  methods  and  ecpiipnient  has  been  |)crformed 
with  infinite  study  and  ingenuity,  and  a  perusal  of  the 
.irticle  will  justify  the  claim  that  the  methinls  of  con- 
struction ;iro  marked  with  ;in  ontstaniliug  originalitv. 

*  ♦  ♦ 

The  value  of  (lovernment  organization  has  been 
shown  at  its  best.  Practically  every  detail  of  the  work 
has  been  carried  out  under  government  supervision. 
with  labor  under  government  control  and  in  many 
instances  with  materials  «)f  government  manufacture. 
.\  matter  deserving  especial  praise  is  the  vast  amount 
of  original  exijcrimental  and  research  work  in  connec- 
tion with  the  development  of  the  scheme  and  the  pro- 
duction of  the  constructional  materials.  Careful 
studies  were  carried  out  on  a  nuiltitude  of  details  al- 
most too  long  to  elaborate,  .\nother  marked  feature 
has  been  the  degree  to  which  detailed  office  study  has 
been  carried.  Efforts  were  made  to  have  as  little  un- 
certainty as  possible  in  the  field  and  with  this  end  in 
view,  office  studies  were  carried  out  to  an  endless  de- 
gree to  eliminate  field  design.  Proof  of  the  efficacy  of 
this  idea  is  shown  in  the  reasonable  building  costs. 

One  matter  of  inestimable  value  has  been  the  %-erv 
effective  cost  system  that  has  been  applied.  The  cost 
of  every  class  of  work  has  been  carefully  calculated 
and  tabulated  as  soon  as  that  work  was  finished.  The 
result  is  that  not  only  has  the  government  an  inter- 
esting collection  of  cost  data,  but  the  information 
gathered  on  a  particular  class  of  work  has  re$ulte<l 
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often  in  ;i  considerable  reduction  in  the  cost  of  further 
work  of  the  same  kind.  As  an  example,  the  cost  of 
a  particular  type  of  sidewalk  was  estimated,  but  after 
laying  500  square  feet  the  unit  costs  of  the  work  were 
determined  and  found  to  be  considerably  higher  than 
the  estimate.  Before  the  construction  was  continued, 
the  methods  of  work  were  analyzed  and  revised,  with 
the  result  that  in  the  remaining  work  the  cost  was 
brought  down  to  the  original  estimate. 

The  above-mentioned  characteristics  give  only  the 
barest  outline  of  the  initiative  that  has  been  displayed 
on  this  work.  They  are  taken  up  in  greater  elaborate-  " 
ness,  with  other  matters  of  prime  interest,  in  the  ar- 
ticle referred  to.  There  are  undoubtedly  many  valu- 
able hints  that  can  be  drawn  from  the  work,  and  above 
all,  an  indication  is  given  of  the  extent  to  which  Can- 
adian manufacture  can  go  in  the  production  of  ma- 
terials never  made  here  before. 
*         *         * 

Conditions  arising  since  the  war  broke  out  com- 
bined with  the  greatly  increased  cost  of  labor  and  ma- 
terials have  produced  difficulties  in  financing  such  a 
large  institution.  On  this  account  there  has  been  a 
tendency  to  reduce  the  appropriations  and  carry  out 
the  scheme  on  less  extensive  and  less  liberal  lines.  In- 
deed, there  are  some  persons,  fortunately  not  many, 
who  are  inclined  to  resent  further  expenditures,  and 
who,  under  a  misconception,  believe  the  institution  in 
its  existing  condition  to  be  able,  adequately  and  effect- 
ively, to  serve  the  aims  its  instigators  had  in  view. 
One  other  matter  has  apparently  supported  their 
ideas.  The  fact  that  the  buildings  already  erected 
have  been  taken  over  by  the  Militia  Department  for 
military  purposes  has  been  construed  as  an  oppor- 
tunity to  cease  further  operations.  Nothing,  how- 
ever, is  more  likely  to  detract  from  the  essential 
and  basic  principle  that  will  govern  the  scheme's  use- 
fulness. Particular  emphasis  must  be  laid  on  the  fact 
that  the  hospital  is  unfinished;  that  portion  of  it  al- 
ready completed  is  but  the  groundwork  for  a  wider  de- 
velopment. What  remains  to  be  constructed  is  be- 
yond everything  else,  the  essential  part  and  so  inti- 
mately are  the  various  elements  correlated  that  the 
omission  of  one  limits  the  usefulness  of  all  the  others. 
What  must  be  clearly  realized  is  that  it  is  not  the 
cottage  principle  that  makes  the  Whitby  Hospital 
distinctive.  There  are  dozens  of  cottage  hospitals 
throughout  the  world,  not  taking  second  place  by 
any  means  to  that  at  Whitby.  What  forms  the  dis- 
tinguishing characteristic,  however,  is  the  carrying  of 
the  hospital  idea  into  all  the  buildings.  The  fact  that 
the  institution  is  a  hospital  and  not  a  mere  group  of 
houses  is  the  central  idea,  and  with  a  realization  of 
this  there  have  been  incorporated  into  even  the  cottages 
hospital  features  coupled  with  hospital  organization 
and  operation.  The  main  hospital  units,  however,  re- 
main to  be  built.  The  opportunities  for  specialized 
medical  treatment  and  research  investigations  are  to 
be  offered  in  the  buildings  of  the  hospital  centre,  which 
have  not  yet  been  constructed.  Without  them,  the 
full  value  of  the  hospital  will  not  have  been  realized. 
Tlie  work  already  done,  excellent  as  it  may  appear,  is 
but  a  cog  in  a  large  wheel ;  it  is  as  good  as  useless 
luitil  the  whole  is  intact. 


Engineers   Combining   for  Government 
Service 

IX  the  last  issue  oi  the  Contract  Record  tmder  the 
heading,  "The  Engineer's  Opportunity  for  Patri- 
otic Service,"  we  reported  an  open  meeting  that 

had  been  held  at  the  Engineers'  Club  in  Toronto 
of  members  of  the  local  branches  of  all  the  technical 
societies  represented  in  that  city.  At  that  inaugural 
meeting  a  committee  was  appointed  composed,  in  the 
main,  of  one  member  each  from  the  various  technical 
organizations  having  members  in  Ontario.  These 
gentlemen  consented  to  act  subject  to  the  ratification 
of  their  appointment  by  the  individual  organizations. 
This  committee  met  on  Tuesday  evening,  January 
2,  and  discussed  at  length  various  lines  of  action  that 
seemed  to  offer  promise  of  real  and  useful  results  in 
the  way  of  hastening  our  victory  in  the  war.  Profes- 
sor J.  C.  McLennan,  who  is  also  a  member  of  the 
recently  appointed  Industrial  Research  Advisory  Coun- 
cil, outlined  the  work  that  body  is  planning  and  ex- 
pressed the  belief  that  the  committee  of  engineers 
could  work  best  through  this  Advisory  Council,  at 
least  for  the  present.  This  plan  commended  itself  to 
the  committee  and  in  all  probabilit}'  developments  will 
follow  along  that  line. 

I'or  the  purpose  of  expediting  the  work  of  the 
committee,  two  sub-committees  were  named,  (1)  to 
draft  a  set  of  by-laws,  and  (2)  to  check  up  lists  of 
technical  men  in  the  Dominion.  A  motion  was  also 
passed  authorizing  the  secretary  to  communicate  with 
all  the  technical  societies  outside  of  Toronto,  suggest- 
ing that  they  take  action  similar  to  that  of  the  Toronto 
engineers.  Already  as  we  go  to  press  the  secretary 
advises  that  a  number  of  replies  have  been  received, 
all  endorsing  the  movement.  It  is  believed  that  the 
whole  engineering  profession  in  Canada  will  stand 
solidly  behind  the  plan,  in  which  case  it  is  certain 
that  the  movement  must  become  a  force  in  the  war 
to-day  and  in  the  development  and  government  of 
our  country  in  the  future. 

This  matter  is  worthy  of  the  attention  of  every 
engineer  in  Canada,  and  it  is  urged  that  each  and 
every  member  of  the  profession  take  a  personal  in- 
terest in  furthering  the  scheme.  The  secretary  of  the 
'J'oronto  committee  is  Mr.  Wills  Maclachlan,  Excelsior 
Life  Building,  Toronto,  who  will  be  glad  to  receive 
suggestions  or  communications  to  place  before  the 
joint  committee. 


Dr.  J.  G.  Davidson,  of  the  University  of  British 
Columbia,  in  co-operation  with  Lloyd  L.  Davis,  of  the 
University  of  Washington,  has  discovered  a  process 
of  distilling  sawmill  waste  whereby  it  is  believed  that 
thousands  of  dollars  will  be  saved. 


An  Architectural  Commission  in  Westmount 

In  May  last  the  City  of  Westmount  ajjpointed  an 
architectural  commission  to  consider  all  building  plans. 
Tlie  commission  consisted  of  Messrs.  j.  S.  Archibald, 
chairman ;  Robert  Findlay,  H.  D.  Macfarlane,  and  D. 
Norman  MacVicar,  who  gave  their  services  free.  The 
object  was  to  improve  the  beauty  of  the  city  from  the 
architectural  point,  the  commission  having  power  to 
legulate  the  exterior  appearance,  height,  etc..  of  all 
houses,  public  buildings,  etc.,  and  to  examine  the  plans 
submitted.  .An  appeal  to  the  council  may  be  made 
from  the  decision  of  the  committee,  which  meets 
weekly.  The  work  of  the  committee,  says  Alderman 
Shepherd,  has  proved  of  great  value,  and  is  likely  to  be 
more  so  in  view  of  the  fact  that  a  large  amount  of  land 
is  available  for  Iiuilding.  A  vote  of  thanks  to  the  com- 
mission ha.s  been  passed  by  the  council. 


Canada's  ex])orts  of  forest  products  for  1916  were 
valued  at  $53,899,809. 
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Municipal  Waste    Disposal    Plants 

Recent     Developments   in    Design  — New    Reduction    Process    that    Obviates 
Objectionable     Features    of    Older    Methods    and    Gives    Superior     Results 

By  Gustave   R.  Tutka'   — 


Till";  following  paper,  presented  recently  before 
the  engineering  section  of  the  American  Asso- 
ciation for  the  Advancement  of  Science,  dis- 
cusses the  important  considerations  in  th^  con- 
struction of  municipal  waste  disposal  jilants  and,  more 
|)arlicularly,  the  improved  processes  that  have  been 
developed  for  handling  such  wastes,  as  exemplified  in 
the  new  plant  now  being  built  for  the  reduction  of  the 
garbage  of  New  York  City.  Comparisons  are  made 
with  older  processes  as  regards  both  methods  employed 
and  results  secured.  Objections  to  former  methods 
with  the  advantages  and  disadvantages  of  the  new  i)ro- 
cess  are  presented  from  both  sanitary  and  commercial 
aspects : 

The  growing  public  interest  in  the  general  recovery 
of  by-products  heretofore  wasted  and  in  the  effort 
to  avoid  the  destruction  of  any  useful  materials  has 
been  esi)ecially  evident  in  the  discussion  on  the  dis- 
l)0sal  of  municipal  waste.  This  interest  has  naturally 
been  extended  not  only  to  the  processes  and  methods 
used  in  the  disposal  of  such  wastes,  but  also  to  the 
matter  of  the  ownership  of  such  plants — that  is,  whe- 
ther they  are  to  be  mimicipally  or  privately  operated. 

h>om  the  staiid])oint  of  the  jjublic,  however,  every 
consideration  in  the  design  and  construction  of  such 
plants  should  be  subordinated  to  the  questicm  of  their 
l)cing  built  and  operated  according  to  the  most  sani- 
tary methods.  The  first  cost  of  the  plant  and  its  cost 
of  o])eration  should  only  be  considered  after  the  ques 
lion  of  sanitation. 

The  municipal  wastes  above  referred  to  consist  of 
ashes,  rubbish  and  garbage.  Tn  the  matter  of  the 
handling  of  the  ashes  and  rubbish  there  have  been  no 
marked  improvements  during  the  last  few  years.  "Fill- 
ing in"  with  the  ashes  and  incineration  of  the  rubbish 
still  continue  to  be  the  best  methods  when  these  ma- 
terials are  handled  separately.  When  they  arc  dis- 
IHised  of  in  combination  with  the  garbage,  high  tem- 
|)erature  destructors  are  used.  Except  in  the  matter 
of  .some  of  the  details  of  the  design  and  o])eration  of 
these  destructors,  there  have  been  no  important  iin 
provemcnls  made  during  the  last  few  years. 

Methods  of  Garbage  Disposal 

.\s  to  the  disposal  of  the  garbage  of  large  muni- 
cii)alities,  two  methods  in  the  main  are  used.  First, 
disposal  in  the  high  temperature  destructor  furnaces 
referred  to  above,  and  second,  disposal  by  reduction 
processes,  in  the  course  of  which  there  arc  recovered 
from  the  garbage,  grea.se  and  low  grade  ammoniates, 
i)oth  of  which  materials  are  of  considerable  commercial 
value.  It  is  in  the  methods  of  reduction  for  the  handl- 
ing of  garbage  that  the  greatest  improvements  have 
been  made  in  the  last  few  years.  Formerly,  where  sue 
cessful  reduction  processes  were  used,  they  were  only 
of  two  types — one,  where  the  garbage  was  mechanic- 
ally dried  in  hot  air  furnftces  and  the  grease  then  ex- 
tracted by  means  of  a  chemical  solvent  and  the  materi- 
al then  re-dried  so  as  to  produce  a  conunercial  i)roduct : 
second,  where  the  garbage  was  digested,  pressed  and 

•Consultine  Engineer,   New  York,  and   Lecturer  on  Municipal  Wanti- 

DIsposBl.  Coltimliin  University. 


mechanically  dried,  the  grease  being  extracted  partly 
"by  pressing  and  partly  by  degreasing  with  .■••<■>•••-•! 
solvents. 

These  processes  have  been  in  use  in  all  large  Lniied 
States  cities  where  reduction  of  garbage  has  been  fol 
lowed,  and  in  almost  every  case  strong  objections  have 
been  raised  to  the  operation  of  such  plants  on  account 
of  the  nuisance  created.  The  main  objections  to  these 
plants  have  arisen  from  the  gases  produced  in  the 
destruction  of  the  garbage  and  from  the  gases  dis- 
charged in  the  drying  processes  used  in  these  plants. 

A  New  Reduction  Process 

To  obviate  these  objections  a  new  reduction  pro- 
cess has  lately  been  evolved.  The  operation  of  this 
process  is  as  follows: — The  raw  garbage  is  placed  in 
a  closed  tank  which  is  sealed  air-tight.  This  tank  or 
reducer  is  constructed  with  jacketed  walls  and  jacket- 
ed bottom.  Into  these  jackets  the  steam  which  is 
used  in  the  reduction  of  the  garbage  is  delivered,  these 
jackets  being  so  designed  that  it  is  impossible  under 
l)roper  operation  for  the  steam  to  enter  the  tank  or 
come  in  contact  with  the  garbage.  In  the  interior  r.f 
this  tank  there  is  an  agitating  device  <iperated  l>y 
])ower  from  the  exterior.  When  the  proper  charge 
of  garbage  has  been  ])laced  in  the  reducer  and  the 
covers  placed  thereon,  the  tanks  are  sealed  and  the 
solvent  is  pumj)ed  into  the  reducer  and  steam  admit- 
ted to  the  jacketed  walls.  The  heat  from  the  steam 
which  is  transmitted  to  the  garbage  through  the  walls 
of  the  reducer  causes  the  evaporation  of  the  solvent 
and  the  water  in  the  garbage. 

Garbage  is  usually  comf>o.sed  of  over  seventv  • 
per  Cent,  by  weight  of  water.  The  steam  heat  v.ij 
izes  the  solvent  and  the  water  from  the  garbage  and 
these  mixed  vapors  are  drawn  off  from  the  reducer  to 
the  condenser.  The  economy  in  this  method  of  evap- 
oration rests  on  the  fact  that  water  is  vaporized  at  a 
lower  temperature  when  evajxirated  with  a  s«ilvent 
having  a  low  boiling  [Kiint  than  when  evaporated  with- 
out such  solvent. 

Extraction  of  the  Grease 

The  mixed  vapors  of  the  solvent  ami  the  water 
while  in  the  condenser  arc  there  condensed  tn  a  li<|uid 
state  and  the  water  an<I  solvent  ti>gcther  are  conveyed 
to  a  closed  tank.  Owing  to  the  solvent  being  of 
lighter  specific  gravity  than  the  water,  the  solvent 
and  the  water  arc  separated  by  gravity,  the  solvent 
rising  to  the  top  from  where  it  is  drawn  back  to  the 
storage  tanks  and  then  pumped  back  to  the  re«li! 
and  used  over  and  over  again.  The  condensed  u 
which  has  been  largely  diluted  owing  to  the  jet  i>»ii- 
densers  used,  is  discharged  into  sewers  or  waterways. 

When  the  garbage  has  been  thoroughly  drietl  by 
this  method,  the  solvent  is  pumped  int«»  the  reducer 
and  dissolves  the  grease.  The  solvent  with  the  grease 
is  drawn  off  into  a  closed  tank  or  evaporator.  heate<t 
by  steam  pipes,  the  steam  being  kept  separated  from 
the  grease.  The  s<»lvent  therein  is  evajxirated  and 
carried  to  a  condenser  and  again  liquefied  and  c.irrJe<l 
to  the  storage  tanks  to  be  used  again,  .\fter  the  gr. 
has  been  extracted  frvnn  the  garb.itje  in  the  rf.! 
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it  is  further  dried  by  means  of  the  steam  in  the  jacketed 
walls  and  is  now  in  the  form  of  de-greased  garbage 
tankage  which  is  used  for  fertilizer  purposes  after  be- 
ing ground  and  screened. 

Leakages  Impair  Proper  Operation 

It  will  be  seen  from  the  above  description  of  the 
process  that,  if  there  are  any  leakages  or  veins  in  any 
of  the  tanks  or  pi])ing  where  the  solvent  is  handled, 
more  or  less  of  the  solvent  is  lost,  and  thereby  a  sub- 
stantial additional  expense  is  imposed  upon  the  opera- 
tion of  the  system.  It  is  evident,  therefore,  that  it  is 
to  the  financial  interest  of  the  owner  of  the  plant  to 
see  that  it  is  properly  operated.  Furthermore,  under 
this  system  the  garbage  is  at  no  time,  brought  in  con- 
tact with  the  atmosphere,  from  the  time  of  its  original 
entrance  into  the  r.educcr  until  after  over  twelve  hours 
of  cooking  ;  it  is  finally  discharged  therefrom  as  finished 
products,  dried,  sterile  and  practically  odorless.  These 
finished  products  are  grease  and  the  tankage  above  re- 
ferred to. 

Elimination  of  Odors  and  Gases 

It  will  be  seen  from  the  above  description  that  the 
process  is  one  of  straight  de-hydration  and  from  the 
time  that  the  material  is  at  the  boiling-point,  no  fur- 
ther chemical  action  in  the  material  takes  place.  No 
process  of  "digestion"  occurs  and  therefore  the  odors 
and  gases  incidental  to  such  a  process  are  not  created 
Only  the  volume  of  gas  contained  in  the  raw  material 
is  driven  out  and  only  the  essential  oils  of  an  extreme- 
ly volatile  nature  are  carried  over  in  the  current  of 
steam  and  solvent  vapor  evolved.  That  little  or  no 
conversion  takes  place  in  the  operation  is  shown  by 
the  fact  that,  in  the  de-hydrated  material  obtained  ;it 
the  end  of  the  operation,  there  exists  practically  Ihe 
same  amount  of  unconverted  starchy  bodies  as  existed 
in  the  garbage  at  the  time  of  its  entrance  into  the  re- 
ducer. 

The  condensed  water  contains  all  the  gases  evolved 
and  has  when  fresh  a  slight  odor  of  the  mixed  essential 
oils.  Some  traces  of  alcohol  are  detected  in  the  efflu- 
ent and  a  very  small  quantity  of  fixed  oils  is  carried 
over.  Any  ammonia  evolved,  if  it  has  escaped  the 
acid  in  the  garbage,  is  neutralized  by  acid  carried  over 
in  the  vapor.  Whatever  albuminoid  ammonia  exists  in 
the  effluent  is  carried  over  by  mechanical  entrainmont 
as  dust  particles  during  the  steaming  out  of  the  solvent. 

The  effluent  from  this  process  consists  of  almost 
])ure  water,  this  water  being  the  condensed  moisture 
drawn  from  the  reducer  while  the  garbage  is  being  . 
treated  and  from  which  the  solvent  has  been  extracted 
as  completely  as  possible.  The  effluent  is  cold  and 
gives  forth  no  steam  or  vapor  and  is  practically  odor- 
less, and  as  a  resvdt  can  have  no  undesirable  effects 
when  run  into  a  large  body  of  water. 

The  only  other  possible  source  of  odor  during  the 
entire  reducing  operation  would  be  from  the  odor  con- 
tained in  the  air  and  gases  mechanically  included  in 
the  green  garbage  prior  to  its  entrance  into  the  re- 
ducer. These  gases,  plus  the  air  in  the  reducer  itself 
at  the  time  of  filling,  are  driven  out  by  the  first  rush 
of  solvent  vapor.  The  entire  volume  of  such  gases  is 
so  small  that  no  objectionable  condition  can  be  created 
by  their  discharge. 

Tankage  is  Inoffensive 

As  regards  any  odor  from  the  tankage,  when  this 
material  is  taken  out  from  the  reducer,  it  is  in  a  dry 
condition  and  quite  warm,  and  when  it  is  first  exposed 
to  the  atmosphere,  there  is  momentarily  a  slight  odor 
of  dried  material  best  described  as  a  smell  of  stale 


gingerbread,  due  to  the  essential  oils  rising  from*the 
material  when  hot.  No  gases  are  generated,  and  this 
odor  lasts  only  during  the  period  of  emptying  of  the 
reducer  and  is  not  offensive  nor  ]icrce])tible  outside  the 
l)ui!ding. 

It  will  be  seen  that  in  the  o))eration  of  garbage 
treatment  by  this  process  there  is  no  period  of  gas 
generation  and  no  large  volumes  of  decomposition 
and  combustion  gases  given  off  as  in  digestion  and 
drying.  There  is  therefore  no  necessity  for  condens- 
ing, washing  or  tra])i)ing  odors  or  gases. 

A  further  imjjrovement  has  also  been  made  in  the 
solvent  em])loyed  in  the  de-greasing  process.  Hereto- 
fore, gasoline  lias  been  used  for  this  purpose,  but  it  has 
lieen  proven  that  a  more  economical  operation  and 
elimination  of  the  danger  of  ex])losions  is  obtained  by 
the  use  of  a  kerosene  distillate,  obtained  by  the  treat- 
ment of  ordinary  kerosene  in  a  ^-acuum  still. 

Higher  Operating  Cost  Offset  by  Superior  Results 
The  cost  of  a  plant  operating  on  the  above  system 
is  from  twenty-five  to  fifty  per  cent,  more  expensive 
than  one  on  the  dige-stor  system.  The  cost  of  opera- 
tion per  ton  of  garbage  by  this  system  is  also  consider- 
ably higher  than  by  the  digestor  system,  the  labor 
cost  being  about  the  same  but  the  cost  for  fuel  and 
solvent  being  considerably  greater.  As  against  this 
increased  cost,  we  have  superior  sanitary  advantages 
and  a  considerably  greater  value  of  recovered  pro- 
ducts. By  the  use  of  this  process  a  larger  grease  re- 
covery is  obtained,  also  a  more  valuable  tankage. 
Where  the  digestor  system  is  employed,  the  potash 
contained  in  the  vegetable  fibre,  being  soluble,  is  lost 
in  the  discharged  water.  With  this  process,  it  remains 
in  the  tankage  amounting  to  over  one  per  cent,  by 
weight  in  the  dried  product. 

Furthermore,  with  the  digestor  system  the  largest 
portion  of  the  water  contained  in  the  garbage  is  re- 
moved by  pressing.  This  water,  discharged  fronj  the 
Dresses,  carries  eight  per  cent,  of  solids  by  weight  and 
is  the  most  valuable  for  fertilizer  purposes  as  it  con- 
tains all  of  the  ammonia  and  potash  which  is  water 
soluble.  All  such  material  is  recovered  by  this  pro- 
cess. Furthermore,  with  the  digestor  system  where 
direct  heat  dryers  are  used,  there  results  a  large  loss 
of  solids  (tankage,  grease  and  fibrous  material),  aver- 
aging about  twenty  per  cent,  of  the  total  weight  of 
tankage  fed  into  the  dryer.  This  loss  is  due  to  carbon- 
ization of  the  materials  named  and  results  in  various 
odors  and  gases.  This  loss,  with  the  resultant  gases, 
is  avoided  by  this  ])rocess. 

The  Largest  Plant  in  the  World 

The  practical  operation  of  this  system  has  been 
demonstrated  by  the  plants  handling  the  garbage  for 
the  cities  of  Los  Angeles,  California,  and  New  Bedford, 
Mass.,  and  in  the  new  plant  now  being  constructed  for 
the  handling  of  the  garbage  of  the  city  of  New  York 
this  improved  process  will  be  employed.  The  New 
Yt)rk  city  plant  will  have  a  capacity  of  over  two  thous- 
and tons  of  garbage  per  day  and  will,  therefore,  be 
the  largest  of  its  kind  in  the  world.  Its  construction 
will  be  of  further  interest  in  view  of  the  fact  that  every 
possible  improvement  in  the  handling  of  garbage  will 
be  installed  so  as  to  enable  the  disposition  of  the  gar- 
bage to  be  made  in  the  most  sanitary  manner. 

l<"urther  imi)rovements  have  been  planned  in  the 
transportation  of  the  garbage  to  the  plant.  The  barges 
in  which  the  garbage  will  be  transported  will  be  so 
constructed  that  all  water,  drained  from  the  garbage 
in  transit,  will  be  collected  in  a  special  closed  tank 
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located  at  one  end  of  the  barge.  C)ii  the  arrival  of  the 
barge  at  the  plant  these  tanks  will  be  automatically 
emptied  by  attaching  a  steam  connection  thereto, 
steam  jiressure  blowing  the  drained  water  to  tanks  on 
shore,  the  steam  also  so  acting  as  to  disinfect  the  tanks. 
While  in  transit,  the  barges  will  be  covered  by  si)eci- 
ally  treated  waterproof  covers,  so  attached  so  as  to 
prevent  the  discharge  of  any  of  the  garbage  from  the 
barges. 

Method  of  Handling  the  Garbage 

A  canvas  apron  will  extend  from  the  barge  to- the 
dock  to  prevent  any  of  the  garbage  falling  in  the  water 
during  the  unloading  of  the  barge.    This  apron  i~  -> 


designed  that  it  will  automatically  move  with  the 
barge  when  the  same  is  moved  along  the  bulkhead  to 
bring  the  various  p<jrtions  of  the  load  under  the  hoist. 

All  conveyors  in  the  plant  handling  raw  garbage 
are  of  the  closed  type  to  minimize  the  discharge  of 
gases  into  the  atmosphere. 

From  the  above  descrijition  it  is  evident  that  the 
introduction  of  this  improved  process  in  plants  de- 
signed for  the  handling  of  municipal  waste  although 
more  expensive  in  first  cost  and  cost  of  oi>eration,  in- 
sures a  thoroughly  sanitary  disjKisal  f>f  such  wastes, 
obviates  nuisances  and  obtains  a  maximum  recovery 
.f  commercial  products. 


Bituminous    Mortars    for    Pavement    Fillers 

Pitch-sand  and  Asphalt-sand  Mastics  for  Use  in  Joints  of  Stone  Block, 
Brick  and  Wood  Block  Roads— Proper  Proportioning  and  Application 

By  Philip  P.   Sharpies'   • — 


MANY  different  joint  fillers  have  been  cxi)en 
nicnted  with  in  the  attemi)t  to  make  street 
oavements  of  the  block  type  waterproof. 
When  stone  block  and  brick  pavements  were 
fir^^t  constructed  the  blocks  were  laid  on  a  sand  cush^ 
ion  and  the  joints  were  filled  with  sand  or  with  gravel 
and  sand.  But  later,  when  a  concrete  base  was  fui 
nished,  it  was  found  that  a  better  joint  filler  was  neces- 
sary, and  the  grayel-pitch  joint  was  introduced.  This 
was  simi>Iy  a  joint  into  which  gravel  was  swept  nntd 
it  was  full,  then  pitch  (coal  tar)  was  poured  m  ni  sutb_ 
eient  (juantity  to  fill  the  voids  and  make  a  waterproof 
joint.  In  the  case  of  brick  pavements  the  joints  were 
filled  with  a  straight-run  coal  tar  pitch  without  the 
addition  of  sand  or  gravel. 

These  earlier  block  pavements  had  joints  that  aver- 
aged three-(|uartcrs  of  an  inch  in  width.  Tt  was  a  sim- 
ple matter  to  sweep  gravel  into  such  joints.  With  the 
advent  in  1911  in  New  York  of  the  carefully-dressed 
granite  blocks,  the  joints  of  which  were  less  than  one- 
half  inch,  came  the  necessity  for  some  means  of  filling 
the  joints  other  than  with  gravel. 

lohn  A.  Brodic,  citv  engineer  of  Liverpool,  Eng- 
land, had  already  solved  the  i)roblem  by  using  his 
ritchniac  mortar  for  joint  filler,  and  in  1913  a  pitch- 
sand  mortar  was  used  in  New  York  for  the  first  time. 

Specifications  for  Pitch-Sand  Mastic 

After  three  years  of  successful  use  in  New 
the  .American  Society  of  Municipal  Improvements,  at 
the  1916  meeting,  adopted  the  following  specification 
covering  pitch-.sand  mastic :  ,    ,         , 

"The  joint  filler  used  shall  be  the  paving  pitch  hereafter 
(Icsoribed.  thoroughly  mixed  with  as  much  hot,  dry  sand  as 
ihe  pitch  will  carry,  but  in  no  case  shall  the  volume  of  the 
sand  exceed  the  volume  of  the  pitch.  The  sand  shall  be 
fine  and  clean,  and  all  of  it  shall  pass  a  80-mesh  screen.  It 
shall  l)c  heated  to  a  temperature  of  not  less  than  300  degs.  F. 
nor  more  than  400  degs.  F.  and  shall  be  between  these  limits 
when    mixed   with   the   paving   pitch. 

"The  paving  pitch  shall  be  heated 
equipped  with  an  approved  thermometer, 
the   temperature   of  the  pitch. 

"The  mixture  shall  be  flushed  on  the  surface  ai  the 
blocks  and  pushed  into  the  joints  with  suit.ibic  tools,  re- 
flushing  or  rc-pouring,  if  necessary,  until  the  joints  remain 
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permanently  filled  flush  with  the  surface  of  the  pavement. 
As  little  as  possible  of  the  mixture  shall  be  left  on  the  surface. 

"The  tar  pitch  shall  comply  with  the  following  require- 
ments:— 

(a)  It  shall  have  a  specific  gravity  between  1.83  and 
in:!  at  60  degs.  F. 

(b>  It  shall  have  a  melting  point  between  115  and' 13S 
ilcgn.   F.   determined  by  the  cube  method  in  water. 

(c)  It  shall  contain  not  less  than  20  per  cent,  nor  more 
than  3")  per  cent,  of  free  carbon  insoluble  in  hot  benzol  or 
chloroform. 

(d)  It  shall  contain  not  more  than  one-half  per  cent. 
(.f  inorganic  matter. 

(e)  It  shall  be  free  from  water. 

(f)  It  shall  have  a  ductility  of  not 
meters  at  77  degs.  F. 

"The  far  pitch  shall  be  used  on  I  hi 
lure  of  not  less  than  2.'>0  degs.  F.  and 
heated  above  325  degs.  F. 

"It  shall  be  delivered  where  directed  by  the  engineer  in 
lime  to  allow  for  examination  and  analysis. 

"In  applying  the  filler,  care  shall  be  taken  that  the  pavers 
are  closely  followed  by  the  filler  gang,  and  in  no  case  shall 
the  paving  be  left  over  night,  or  when  work  is  stopped, 
without  the  filling  of  the  joints  being  completed.  In  case 
rain  stops  the  filler  gang  before  its  work  is  finished,  the 
joints  shall  be  protected  by  "the  use  of  tarpaulins,  or  other 
means,  to  keep  out  water.  Under  no  circumstances  shall  the 
filler  be  poured  into  wet  joints." 

Importance  of  Proper  Proportions 
The  first  work  in  New  York  was  done  in  1913-14. 
About  100,000  s(|uare  yards  of  improved  granite  block 
ivivement  were  filled  with  pitch-sand  mastic.  While 
the  specifications  called  for  a  mixture  of  the  two  ingre- 
dients in  equal  proportions  by  volume,  "or  as  much 
sand  up  to  that  proportion  as  the  pitch  will  carry."  it 
is  probable  that  the  percentage  of  sand  actually  present 
in  the  mastic  was  not  over  thirty.  .And  it  is  likely  that 
in  many  instances  it  was  far  less  than  that.  It  is  cer- 
tain that  in  one  or  two  cases  not  over  5  per  cent,  of 
sand  was  present. 

The  presence  of  fine  material  in  any  mixture  stiffens 
the  mixture,  and  it  was  expected  that  -the  sand  would 
stiffen  the  i)itch,  thus  making  it  more  stable  in  the 
joints.  .Accordingly,  a  pitch  of  lower  melting  |>i>int 
than  ordinarily  used  was  specified.  Where  a  sufficient 
ijuantity  of  sand  was  introduced  into  the  mix  no  trou- 
ble was  exp<-rii-iu-e<l    .on!  ilu-  vtrefi,*  to-dav  are  in  ex- 


24 


THE    .CONTRACT    RECORD 


j.i Hilary    III,    IDn 


cclleiit  condition.  Where  insufficient  sand  was  incor- 
porated, however,  there  has  Ijcen  trouble  with  the  pitch 
running  to  the  gutters  in  the  hot  summer  weather. 

Faulty  Methods  of  Mixing  and  Applying 

The  fault  lay  in  the  manner  of  mixing  and  applying 
the  filler.  Originally  the  mixture  of  sand  and  pitch 
was  made  in  a  small  bucket,  by  stirring  with  a  slot- 
ted iron  paddle.  Each  joint  was  filled  individually  by 
pouring  from  the  bucket.  Considerable  time  is  taken 
to  fill  joints  in  this  way  and  the  sand  and  pitch  tended 
to  separate,  so  that  some  joints  would  be  filled  with 
nothing  but  pitch,  and  a  large  quantity  of  sand  would 
be  left  in  the  bottom  of  the  bucket  which  the  workmen 
would  not  take  the  trouble  to  pour  out  but  would 
leave  to  be  mixed  in  the  next  lot.  The  result  was  that 
the  filler  was  not  uniformly  what  the  specifications 
called  for. 

In  1914,  in  Cleveland,  Ohio,  a  pitch-sand  mortar 
was  tried  out  on  brick.  It  was  carefully  mixed  and 
carefully  poured  and  the  result  was  very  satisfactory. 
About  forty  per  cent,  of  sand  was  the  average  in  the 
mixture.  Shortly  after  this,  the  joints  of  a  brick  paved 
alley  in  Columbus  were  filled  with  pitch-sand  mastic 
which  was  mixed  in  a  concrete  mixer.  Various  per- 
centages of  sand  were  tried,  and  it  was  found  that  two 
parts  of  sand  to  three  of  pitch  gave  the  best  results 
from  the  point  of  view  of  application.  A  half  and  half 
mixture  was  too  stiff  to  successfully  apply.  The  sand 
was  not  very  fine  and  this  accounted  for  the  fact  that 
the  half  and  half  mixture  could  not  be  worked.  After 
a  year  and  a  half  the  joints  are  all  full  of  the  mastic, 
and  the  alley  is  in  excellent  condition.  It  should  be 
noted  here,  however,  that  on  this  job  the  method  of 
pouring  the  joints  was  not  followed.  Instead,  the 
mastic  was  dumped  onto  the  brick  and  pushed  into 
the  joints  with  squeegees.  This  insured  the  filling  of 
all  the  joints.  It  also  insured  a  unifprm  mastic.  There 
is  no  opportunity  for  the  sand  to  settle  out  of  the 
pitch  as  there  is  when  the  joints  are  poured  individu- 
ally. 

Asphalt-Sand  Mastics 

While  this  work  was  going  on  in  Cleveland  and 
contiguous  territory.  New  York  was  trying  the  experi- 
ment of  an  asphalt-sand  mastic.  The  specifications  of 
the  American  Society  of  Municipal  Improvements  giv- 
en above  are  practically  the  same  as  those  of  New 
York  for  this  work.  The  difficulty  of  obtaining  a  good 
mixture  of  sand  and  asphalt  was  even  more  pronounced 
than  when  pitch  was  used.  Records  indicate  that 
sometimes  as  little  as  two  per  cent,  of  sand  was  found 
in  samples  taken  at  random  from  joints.  These  streets, 
liowever,  present  a  very  good  appearance  on  the  sur- 
face, and  owing  to  the  higher  melting  point  of  the  as- 
])halt  no  trouble  has  been  experienced  from  running 
to  the  gutters.  Openings  show,  however,  that  the 
joints  are  not  as  well  filled  as  with  coal  tar  pitch  and 
that  the  asphalt  has  not  adhered  very  well  to  the 
blocks.  In  1916  permission  was  given  the  contractors 
to  follow  the  Columbus  method  of  flushing  the  mastic 
on  the  pavement  and  then  forcing  it  into  the  joints 
with  squeegees,  hoes  or  shovels.  This  has  resulted  in 
very  much  better  work.  A  satisfactory  mastic  can  be 
made  and  applied  with  a  minimum  of  delay.  There 
can  be  but  little  separation  of  the  materials. 

Successful  Use  of  Pitch-Sand  Joints  on  Heavy  Grades 

The  foregoing  specifications  should  not  l^e  blindly 
followed.  It  is  essential  that  all  conditions  be  known 
before  a  specification  for  any  particular  location  be 
drawn.  A  very  successful  application  of  pitch-sand 
mastic  was  made  in  Englewood,  N.  J.,  on  a  street  which 


has  a  grade  of  14  per  cent.,  and  is  paved  with  imi)roved 
granite  block.  The  i)itch  in  this  instance  was  14.5  degs. 
P.  melting  point,  and  a  mixture  of  50  ])arts  of  sand 
with  50  i)arts  of  ])itch  was  ap])lied.  The  flushing  and 
squeegeeing  method  was  followed.  No  sei)aration  of 
materials  took  ])lace,  and  no  ruiniing  of  the  mastic 
has  been  t)bserved,  although  the  street  has  been  ex- 
)iosed  to  the  hot  sun.  Owing  to  the  grade  and  the 
natiue  of  the  traffic,  it  was  deemed  advisable  to  use 
a  jjitch  of  high  melting  point.  The  results  have  justi- 
fied, the  departure  from  the  usual  specifications. 

From  observation  in  various,  parts  of  the  country 
the  conclusion  is  reached  that  not  more  than  50  parts 
of  sand  by  volume  can  be  mixed  with  the  same  amount 
of  bitumen  and  secure  an  economical  job.  Further,  if 
the  work  is  carried  on  in  very  cold  weather,  not  over 
40  per  cent,  of  sand  can  be  used.  Not  even  this  pro- 
portion can  be  used  in  every  kind  of  weather  when 
the  pouring  method  of  filling  joints  is  employed.  Fur- 
ther, it  is  only  with  sand,  all  of  which  will  pass  a  20 
mesh  sieve,  that  a  half  and  half  mixture  can  be  ob- 
tained that  will  work  into  the  joints. 

Hand  Mixing  is  Best  and  Cheapest 

While  numerous  attempts  have  been  made  to  con- 
struct machines  that  will  mix  the  materials,  hand  mix- 
ing still  seems  to  be  the  best  and  cheapest  method, 
The  mixing  may  take  place  in  a  wheelbarrow,  or  pre- 
ferably in  a  two-wheeled  concrete  carrying  cart,  and 
the  best  implement  for  mixing  is  a  large  hoe.  The 
mastic  can  be  wheeled  immediately  to  the  point  of 
a])plication,  may  be  given  an  additional  tempering  with 
the  hoe,  and  is  then  poured  onto  tne  pavement  and 
immediately  pushed  into  the  joints.  Concrete  mixers 
liave  been  used  for  mixing,  but  their  operation  is  not 
as  cheap  as  hand  work,  although  from  the  mixing  point 
of  view  they  are  satisfactory. 

Mastic  Fillers  for  Lug  Wood  Block  Pavements 

A  very  recent  use  of  mastic  has  been  in  filling  the 
joints  of  lug  wood  block  pavements.  The  first  work 
of  this  kind  was  done  in  Milwaukee  in  June,  1916,  on 
the  16th  Street  Viaduct.  A  pitch  of  145  degs.  F.  melt- 
ing point  was  used,  and  a  fine  lake  sand,  heated  to 
400  degs.  F.,  was  mixed  with  the  pitch.  A  50:50  mix 
was  used  throughout,  and  no  difficulty  was  found  in 
getting  it  into  the  joints.  It  is  too  soon  to  say  how 
the  filler  will  behave,  but  to  date  it  is  perfectly  satis- 
factory from  every  point  of  view. 

When  a  contractor  takes  his  first  job  of  bituminous 
mortar  work  Ire  fails  to  realize  the  importance  of  hav- 
ing the  sand  as  hot  as  the  specifications  require.  The 
consecjuence  is  that  he  claims  he  cannot  obtain  SO  per 
cent,  of  sand  in  the  mix  and  make  it  work.  It  is 
absolutely  essential  that  the  sand  be  at  least  250  degs. 
F.  when  it  is  mixed  with  the  jiitcb,  and  it  is  better  if 
it  is  350  degs.  F.  If  asphalt  is  the  bitumen  used,  it 
will  be  better  if  the  sand  is  400  degs.  F. 

Summary 
Those  bituminous  mortar  fillers  that  have  given 
trouble  to  date  have  done  so  because  not  sufficient 
sand  was  originally  mixed  with  the  bitumen.  A  fine 
sand  gives  much  better  results  than  a  coarse  sand,  and 
more  of  it  can  be  introduced  in  the  mastic.  By  pro- 
perly heating  and  ajiidying,  a  mastic  with  equal  parts, 
by  volume,  of  sand  and  bitumen  can  be  forced  into  the 
joints  of  block  pavements.  For  special  conditions, 
special  grades  of  bitumens  must  be  used.  Hand  mix- 
ing is  cheaper  than  machine  mixing,  and  as  good.  The 
pouring  method  should  be  entirely  dispensed  with  and 
the  flushing  and  squeegeeing  method  substituted. 
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Hospital  for  the  Insane,  Whitby 

Buildings  Arranged  in  Tliree  Main  Groups  Accommodation  for  Fifteen  Hundred  Patients 
— Most  Modern  Construction  Throughout  —  Extensive  Heating,  Lighting,  Sewage 
and  Water  Systems— Planned  and  Built  by  the  Ontario  Government— Main  Con- 
structional   Features,    Many    of   them    Unique,    Described   and   Illustrated    in    Detail 


IN  \')\2  tlic  Oiitarid  1 'roviiicial  (ioveninu-iit  uiulcr- 
took  studios  rofjardint;^  the  treatment  of  the  insane 
witli  the  idea  of  pronKjtinjj  an  institution  where 
mental  diseases  could  be  most  effectively  treated. 
VVMthin  recent  years  this  province  has  become  noted 
for  the  promulgation  of  social  reforms  of  great  import- 
ance to  the  welfare  of  those  dependent  on  provincial 
care.  .Striking  evidence  of  this  is  given  by  the  crea- 
tion of  the  Provincial  Reformatory  at  (iuelph,  which 
is  regarded  as  a  model  institution  for  the  reform  and 
care  of  criminals  and  law-breakers.  In  accordance 
with  this  i)rinciple,  the  province  decided  to  extend  its 
energies  further  and  to  care  for  its  insane  on  the 
same  advanced  lines,  developing  a  hospital  that  would 
scarcely  resemble  at  all  the  old-fashioned  out-of-date 
asylum,  but  would  be  the  last  word  in  providing  help- 
ful treatment  for  the  mentally  afflicted. 

A  careful  study  was  made  of  ht)Spitals  and  insti- 
tutions in  Europe  and  America  for  the  purpose  of 
obtaining  the  best  ideas  and  the  most  advanced 
thought  and  practice.  It  was  the  intention  that  On- 
tario should  have  a  hospital  for  the  insane  second  to 
none  so  far  as  arrangement,  e<|uipment  and  effective- 
ness were  concerned,  and  that  the  mistakes  of  other 
places  should  not  be  repeated.  .\t  the  same  time,  al- 
though much  knowledge  was  gained  from  the  exam- 
ination of  outside  hospitals  for  the  treatment  of  the 
insane,  it  was  felt  that  the  principles  laid  down  in 
other  countries  must  not  be  followed  too  slavisiily, 
since  in  Ontario  there  are  certain  problems  that  call 
for  different  treatment  due  to  our  local  conditions.  The 
result  of  these  extensive  and  thoughtful  investigations 
has  been  the  building  of  the  new  Provincial  Hospital 
at  Whitby,  Out.,  which  will  undoubtedly  be  regarded 
as  a  model  institution  involving  the  best  ideas  and 
most  advanced  thought  on  the  treatment  of  mental 
disease,  and  the  plan  of  which  will  incorporate  the 
best  that  has  been  revealed  by  a  review  of  work  done 
in  existing  institutions,  modified,  as  seen  fit,  by  a  care- 
fid  study  of  Ontario's  particular  problems. 

Location  and  Plan 

The  new  liosi)ital,  a  large  part  of  which  is  now 
ready  for  occupation,  is  admirably  located  south  of  the 
town  of  Whitby,  Out.,  on  a  gentle  slope  facing  Lake 
Ontario  and  having  the  advantage  of  an  open  south- 


east exposure.  The  hospital  is  located  in  the  centre 
of  a  prosperous  and  fertile  farming  district,  and  in  ad- 
dition, is  excellently  served  by  railway  and  water  facili- 
ties. The  district  is  regarded  as  exceedingly  abundant 
in  natural  beauty.  The  situation  is  thus  ideally  suit- 
able for  hospital  purposes. 

In  jjlanning  the  hospital,  the  village  system  has 
been  adopted  in  principle ;  that  is,  a  series  of  industrial 
cottages  has  been  developed  rather  than  one  single 
building  that  might  possess  too  much  of  the  institu- 
tional or  asylum  appearance  and  atmosi)here. 

Unexcelled  Equipment  and  Arrangement 

The  complete  plan  calls  for  a  hospital  extensive 
enough  to  accommodate  fifteen  hundred  patients,  with 
a  systematic  and  orderly  arrangement  of  buildings  in 
three  main  groups  or  centres.  The  first  group,  which 
has  not  yet  been  erected,  will  form  the  principal  hos- 
pital centre  and  will  be  situated  nearest  the  lake  front. 
This  centre  will  include  two  reception  hospitals  for 
men  and  women  respectively,  reserved  for  observation 
on  incipient  cases;  four  convalescent  cottages;  two 
hospitals  for  recurrent  acute  cases  and  a  central  kitchen 
and  dining  room.  As  in  the  other  centres,  the  build- 
ings for  female  and  male  patients  are  arranged  about 
a  centre  line  that  has  a  south-easterly  direction.  The 
hospital  centre  is  a  distinct  unit  from  what  must  be 
called  the  industrial  group,  which  includes  two  cot- 
tage centres,  and  provides  for  patients  who  do  not 
require  special  medical  treatment  as  supplied  in  the 
hospitals. 

Each  of  the  two  cottage  centres  consists  of  eight 
cottages,  accommodating  about  sixty  patients  each 
with  an  infirmary  for  about  1.^  patients  an<l  a  central 
dining-room  and  kitchen.  Other  buildings  include  an 
isolation  group,  a  surgical  and  pathological  building, 
a  church  and  hall,  a  recreation  building,  nurses*  home, 
laundry,  stores,  greenhouse,  farm  buildings  and  build- 
ings for  officials,  employees  and  attendants.  The 
jMnver  house,  workshops,  and  sewage  disposal  build- 
ings are  located  as  far  as  practicable  from  the  main 
hospital. 

The  hospital  buildings  are  amply  equipped  for  the 
efficient  care  and  treatment  of  all  types  of  mental  dis- 
eases. The  domestic  arrangements  have  been  studied 
with  detailed  care  and  every  provision  has  been  made 
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to  procure  hrij^Hit  and  cliccrful  apartments  and  to  en- 
sure freedom  f<ir  the  patients,  witliin  bounds,  and  yet 
itnder  ])erfect  supervision  of  the  officials. 

Whitby  (hli"ers  from  (jther  institutions  in  that  the 
liospital  idea  of  niirsin;:;  and  treatment  is  bcin^  carried 
into  all  its  buildings,  and  that  while  the  ccjttagt's  for 
p.'iticnts  who  are  jjliysically  well  enouph  to  be  occupied 
daily  have  none  of  the  all  too  common  institution  ap- 
!)earance  and  atmosphere,  but  are  rattier  of  a  domestic 
ty])C  of  architecture,  they  still  preserve  internally  a 
hosjiital  ch;iracter  in  the  arranfi;enient  of  wards,  sinj^le 
rooms  and  treatment  rooms,  whicli  will  cill  fur  the 
lii.q-hest  degree  of  nursing  skill. 

One  nf  the  distinctive  features  of  the  localinn  and 
arrangement  ni  the  buildings  is  the  care  that  has  been 
taken  to  ensure  that  the  maximum  amount  of  sun- 
light enters  those  rooms  and  w;irds  occu])ied  by  pa- 
tients. The  im])ortance  of  orientation  of  all  buildings 
h;is  been  carefull}-  considered  and  they  ha\e  been  de- 
liberately located  so  as  to  receive  the  greatest  ])ossible 
bcnelits  of  sunlight.  This  was  the  basic  idea  in  the 
development  of  the  scheme. 

.\  cotuplete  sewage  dispos.'i!  and  treatment  pl.ml 
h,is  been  ])ro\i(led  to  take  care  of  the  needs  of  this 
hospital  CI  immunity,  and  a  power  house  \ery  com])lete- 
1\'   e(|uip])e(l   will   pro\i<le  heating  and   lighting. 

At  the  time  of  writing,  work  is  almost  comjileted 
on  the  second  group  of  cottages,  and  on  the  infirmaries 
for  both  the  centres.  The  first  cottage  centre  has  l)een 
furnished  an<l  is  being  occuiiied.  The  sewer  system 
and  sewage  dis])osal  ])lant  is  finished  and  the  power 
house  is  sujjplying  heat  to  the  buildings  in  use. 

Interesting   Constructional   Methods 

In  connection  with  the  erection  of  the  buildings 
many  admirable  and  interesting  methods  of  constrnc- 
lion  were  adopted  that  embrace  many  features  worthy 
I  if  consideration  and  that  show  the  care  and  study 
that  has  been  given  to  every  detail  by  the  architect- 
and  builders.  In  the  succeeding  paragraphs  we  de 
cribe  in  more  or  less  detail  the  methods  that  have  been 
tMn])loyed  and  elaborate  u|)on  some  of  the  special  fea- 
tures that  distinguish  the  work  of  construction  on  \n\r- 
ticidar  buildings.  The  interior  a|)])ointnients  and  fur- 
nishings have  been  selected  with  ;dmost  infinite  care 
and  are  a  credit  to  the  organization  that  has  created 
this  institution,  but  no  less  commendable  is  the  work 
which  the  construction  organization  has  carried  out. 
The  whole  of  the  work,  from  its  inception  to  comple- 
tion, has  been  carried  out  under  the  direction  of  the 
Provincial  Secretary's  Hepartment. 


Materials  of  Construction 


As  already  indicated,  the  buildings  constituting  the 
new  hospital  have  been  designed  to  eliminate  the  \nc- 
valent  coldness  of  the  institutional  tyjie  of  asylum,  h'or 
this  reason,  along  with  others  dealing  more  directly 
with  the  medical  treatment  and  sui)ervision  of  pa- 
tients, a  group  system  has  been  a(loi)ted.  In  tlie  de- 
sign of  the  buildings  the  architecture  is  of  a  rather 
domestic  type  intended  to  accentuate  the  home-like 
ch.aracteristics  of  the  institution  without  detracting 
from  its  intended  puri)ose.  The  exterior  aiipearaiue 
of  all  the  structures  is  pleasing  without  being  preten- 
tious, ;ind  the  scheme  is  made  harmoitious  as  a  wliole 
without  \mnecessary  or  useless  expenditiire. 

The  entire  i>roject  exem|)lirtcs  a  very  cft'ective  ap- 
]ilication  of  brick,  tile,  concrete  and  stucco,  and  tlieir 


harmonious  combination  and  blending  to  produce  an 
attractive  apjjearancc.  I-Vom  an  architectural  jwiint 
of  view  the  hosjiital  tinis  appeals  t<>  k*kxJ  taste,  while 
from  an  engineering  and  constructional  viewpoint 
there  are  features  of  distinctive  importance. 

Government  Clay  Plant  Supplies  Clay  Product* 

One  thing  that  has  contributed  \ery  materially  to 
the  success  of  the  ojjerations  has  been  the  establish- 
ment of  a  fiovernment  clay  jilant  at  Miniico,  where 
])ractically  all  of  the  clay  imKlucts  used  at  Whitby 
iiave  been  ])roduced.  These  include  the  hollow  terra 
cotta,  ro<»fmg  and  flooring  tiles,  drain  tiles,  as  well 
as  s])ecial  clay  shapes  to  meet  individual  re<|iiirenients. 
I'"ven  tile  tapestry  bricks  are  made  at  this  plant.  The 
success  attending  these  o|)eratioiis  has  resulte<l  in  the 
application  of  clay  materials  to  a  greater  extent.  i>er- 
ha|)S,  than  is  usual  for  buildings  of  this  character. 

With  the  exce])ti(jn  of  some  few  ba.semcnt  wall.->  oi 
concrete,  all  walls  and  partitions  for  all  the  bniblings. 
except  the  power  house,  have  been  constructe<l  of 
hollow  terr.-i  cotta  with  brick  trimmings.  The  hollow- 
tile   blocks  are   made   in    thicknesses   varying"  from   4 


Excavating  by  means  of  9Crap«r>  attached  to  an  endleu  rope.    Hoiitin( 
engine  drags  scrapers  forward,  and  by  reversini.  pulls  thcin  back. 

inches  to  12  inches  to  suit  walls  t>f  varying  require- 
ments.  The  exteriors  are  finisiie<l  in  stucco.  Tapestrx 
brick  has  been  used  at  the  coriiers.  bases  and  friezes. 
in  verandah  pillars,  and  so  on.  C'omnifMi  brick  has 
been  used  for  wall  construction  in  jilace  of  tile  at  any 
angles,  to  bond  the  tiles,  and  at  ])<>iiits  whore  an  extra 
concentratiiHi  of  load  occurs. 

Hollow  Concrete  Beams  for  Floors 

The  floors  are  built  of  factory-made  beams  of  con- 
crete, cast  in  the  retptired  lengths  .nnd  sizes,  and  hiade 
on  the  .^iegwart  |>rinciple.  fi»r  which  the  Provincial 
( lovcrnment  has  secured  the  rights  to  manufacture  in 
Ontario  f»ir' (iovernment  \vt»rk.  These  beams  arc  l>i>l- 
low  and  oil  this  acctiuul  pn>duce  a  light  floor  but  «»l 
great  strength.  .Since  they  arc  made  in  a  special  plant 
and  cured  before  |>lacing.  i|o  form  work  is  require<l.  the 
process  of  building  u])  a  fl<H>r  simply  consi.sting  of  .set- 
ting the  beams  in  jilacc  on  the  sup|)»>rting  walls  in 
a  continuous  row.  The  setpience  of  <>iK'r^tiot»s  is  thus 
to  build  the  terra  cotta  walls  t«>  the  rt«H>r  line,  lay  the 
floor  beams  and  ct>ntinue  the  wall.  This  type  of  c«»n- 
crete  beam  is  al.so  being  nsetl  lor  stairways,  the  design 
obviously   accommodating  itself  to  rea<ly  application 
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for  this  purpose.     Eor  Hat  roofs  such  as  are  installed 
on  the  infirmaries,  the  Siegwart  beams  were  also  used. 

For  the  manufacture  of  the  floor  beams  a  special 
plant  on  the  site  was  designed  which  presents  special 
features  of  interest  described  in  detail  in  later  para- 
graphs. Not  the  least  valuable  merit  of  this  type  of 
floor  construction  has  been  the  economical  cost  of 
manufacture  and  installation,  there  being  approxi- 
mately a  fifty  per  cent,  saving,  it  is  claimed,  over  more 
conventional  designs.  Before  the  beam  factory  was 
operating  effectively  some  combination  hollow  tile  and 
concrete  floors  were  installed,  but  the  hollow  concrete 
beams  have  now  superseded  these  exclusively.  The 
joints  between  the  beams  are  grouted  with  cement 
mortar  to  produce  a  monolithic  eiifect.  In  constructing 
the  floor,  if  a  space  finally  remains  which  is  too  nar- 
row for  the  inserticHi  of  another  beam,  poured  concrete 
is  used.  In  this  case,  a  form  is  built  and  reinforcement 
placed.  Incidentally,  poured  concrete  is  also  made  use 
of  in  such  ])arts  as  window  lintels.  Further  details 
of  beam  design  and  manufacture  are  given  in  later  par- 
agraphs. 

Mention  has  already  been  made  of  the  use  of  con- 
crete beams  for  flat  roofs.  All  sloping  roofs  are  of  a 
slow-burning  wood  construction  covered  with  red  roof- 
ing tile. 

The  rafters  used  in  the  latter  case  are  built  up  of 
three  or  four  planks  2  in.  x'8  in.,  spaced  at  6,  8  and  10 
ft.  centers.  These  rafters  were  assembled  and  fitted 
in  the  factory  according  to  standard  designs  previously 
worked  out  and  were  installed  in  accordance  with  a  key 
plan. 

The  Power  House  Wall 

Structural  steel  framework  finds  application  in  one 
building  only  (the  power  house),  although  rolled 
shapes  are  used  to  carry  the  floor  beams  in  certain 
other  cases  where  the  spans  are  excessive  (over  20  ft.) 
or  to  support  partitions  that  are  not  continuous.  A 
special   feature   of  the   power   house   is   its   wall   con- 


Basement  of  infirmary,  illustrating  use  of  hollow  tile  for  exterior  walls 

and  partitions.     Steel  sections,  as  shown,  carry  the  partitions 

that  do  not  begin  in  the  basement 

struction.  These  walls  are  made  up  of  ferro-dovetail 
sheets  carried  on  the  structural  frame,  and  plastered 
inside  and  out  with  ly^  inches  of  cement  mortar  applied 
with  a  cement  gun.  This  mortar  is  then  given  a  coat- 
ing of  waterproof  paint  on  both  sides.  The  mortar  mix 
used  for  plastering  the  power  house  walls  is  1 :3^  with 


one-tenth  hydrated  lime.  i'liis  makes  an  admirable 
wall — fireproof,  strong,  cheap,  and  the  metal  is  amply 
protected  against  corrosion. 

In  all  other  buildings  the  exterior  walls  are  stuc- 
coed, and  the  interior  walls  plastered,  with  an  alca 
lime  stucco  mixed  in  the  proportion  of  five  parts  sand 
to  1  part  of  a  3  to  1  mix  of  alca  lime  and  cement. 
Plastering  operations  have  been  immensely  facilitated 
by  the  use  of  the  cement  gun,  which  applies  this  ma- 
terial quickly  and  effectively. 

All  sand  and  gravel  used  on  the  job  has  been  pro- 
cured from  the  lake  shore  on  the  site  at  a  considerable 
saving  in  cost  over  transported  materials.  Frequent 
tests  have  verified  its  cleanness  and  suitability  for  con- 
crete, and  for  roads  and  sidewalks  throughout  the  hos- 
pital area. 

Materials  of  Government  Manufacture 

In  putting  on  the  finishing  touches,  tile  products 
have  been  eiifectively  adopted.     For  floors  and  stairs. 


Hollow    tile    blocks    arc    used    for   all    walls,    including    basement    walls, 

as   shown   in  this   illustration.      Corner  bonding   is  with   brick. 

All    brick    and   tile   are    products   of    Government   clay 

plant  at   Mimico 

for  exani])le,  the  c<jncrete  beams  are  surfaced  with  a 
red  quarry  tile  and  the  inside  window-s!lls  have  a  tile 
finish.  Unusual  shapes  have  been  developed  for  special 
purposes,  e.g.,  cove  bases  to  eliminate  dust  catching 
corners  at  the  junction  of  floors  and  walls,  nosing  for 
the  edges  of  stair  steps,  round-edged  tiles  for  window 
stools,  as  well  as  a  variety  of  special  shapes  for  purely 
decorative  purposes.  All  these  are  ])roducts  of  the  Gov- 
ernment plant  at  Mimico. 

The  wood  trim,  doors,  sash  and  furniture  are  pro- 
duced at  the  factories  of  the  Ontario  Reformatory, 
Guelph.  Other  materials,  more  of  a  furnishing  nature, 
such  as  shelving  and  racks,  are  also  manufactured  there. 
The  lime,  both  alca  and  hydrated,  is  likewise  a  product 
of  the  Reformatory. 

In  erecting  the  buildings,  every  precaution  has  been 
taken  to  secure  protection  from  the  hazards  of  fire.  It 
has  been  already  noted  that  the  wall  and  floor  con- 
struction is  of  an  absolutely  fireproof  character.  The 
roofs  are  slow-burning  wood,  tile-covered,  but  the  fire- 
proof ceilings  provide  ample  security.  The  layout  of 
the  buildings  has  been  arranged  to  provide  convenient 
access  to  all  balconies  in  case  of  fire. 

Scope  for  Decoration 

The  type  of  architecture  and  construction  that  has 
been  selected  affords  great  scope  for  the  employment 
of  decorative  ideas  and  no  efifort  seems  to  have  been 
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Denison  Interlocking  Tile 


Mt.  St.  Mary's  Hospital.  Niagara  Falls 

Tlic  Arcliitect  of  tliis  liuildiuj;  says:  "By  the  use   of  Denison  Interlocking  Tile  we  realized  a  \  ir\ 

considerable  savinj;  and  have  a  niiicii  l)cttcr  buildinjj." 
IMic  Contractor  says:  "We  feel  safe  in  saying  that  we  have  made  a  saving  of  $6,000  or  $7,000  by 
using  this  tile  instead  of  common  l)rick." 

THE  CLEVELAND  HOSPITAL  BUILDINGS- 

Tlie  highest  development  in  Modern   Hospital  Construction.     Twenty-two    buildings    in    all.    and 
costing  over  $2,000,000— are  built  of  Denison  Interlocking  Hollow  Clay  Tile.      Thi^  is  a  <trikin;c 
endorsation  of  the  merits  of  this  Tile. 
.'^Ijecify  Denison  Interlocking  Tile  when  building  a   Hospital,  a  School,  a  Factory,  or  any  other 

important  uiuiortaking. 

Its    Advantages    Warrant    Its    Universal    Use. 
Our  Engineering  Department  is  at  your  service. 

SUN  BRICK  COMPANY,  LIMITED 

32  Toronto  Street  TORONTO,  CANADA 
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spared  to  apply  aesthetic  refinements  without  involv- 
ing anything  expensive  or  pretentious.  An  extensive 
use  is  made  of  tile  patterns  throughout  the  exterior 
walls,  and  the  great  variety  of  color  of  the  tile  pro- 
ducts is  made  effective  use  of.  The  design  of  the  brick 
work  has  been  arranged  to  add  to  the  architectural 
comi)osition  of  the  buildings.  The  coloring  of  the  tap- 
estrv   bricks   has   l)een    adapted    to   the    ])roduction    nf 


lighter  railways  ecjuipped  with  push  cars  into  which 
the  bricks  are  loaded  from  the  dinkey  train  and  moved 
right  onto  the  buildings,  where  the  walls  are  being  con- 
structed. These  light  railways  arc  even  installed  on 
the  u])])er  floors,  and  cars  1)eing  raised  by  hoists.  HMie 
advantages  of  such  c(|ui])ment  are  obvious. 

Shops  at  the  Site 

\\'ell-equip[)cd  shops  where  wijrk  of  almost  any 
nature  can  be  performed  have  been  erected.  The  wood- 
working shop  is  ])rovided  with  standard  machinery, 
such  as  l)and  saw,  rijjper.  nK)rtise  and  ten(Mi  machine, 
lathe,  ])laner.  jointer,  swing  cut-off,  dado-head,  and 
sticker.  This  sho])  has  been  erected  as  a  field  shop, 
intended  for  repair  or  alteration  work  or  work  that 
cannot  be  laid  out  beforehand. 

A  1)lacksmith  shop  witji  the  usual  e(pii|)mcnt  takes 
care  of  all  forging  work,  metal  work  and  lH)rseshoeing 
for  the  US  teams  on  the  job.  I'^or  the  sheet  metal  work 
there  is  a  tinsmith  shop.  .\  ])ii)e  threading  sho])  with 
a  full  com])lement  of  threading  machines,  tools  and 
dies  can  thread  ])ipes  up  to  6  inches   in   (hameter. 

Labor  Saving  Devices 

.\t  various  points  on  the  work  a  nund)er  of  labor- 
saving  devices  are  a])|)lied.  One  i)articular  example 
of  this  is  the  use  of  (lilln-etJi   scalTolds.     Tliese   were 


Placing    hollow    concrete    floor    beams    in    position   on    t;rounu    lluor    willi 

the  use  of  a  light  railway  which  runs  directly  onto  the  building 

and   carries  tnaterials   right   to   the   workmen 


pleasing  designs,  while  careful  ap])lication  and  c<im- 
l)ination  of  header,  stretcher  and  diagonal  courses,  as 
well  as  the  ise  of  panelled  effects  give  commendable 
aesthetic  results.  An  example  of  a  pleasing  departure 
from  the  conventional  is  found  in  the  power  house  and 
cold  storage  plant,  where  a  double  stretcher  with  nn- 
])ointcd  joint  alternates  with  a  single  lieader,  using  a 
wide  rough  ])ebbled  joint. 


Handling  of  Supplies 


Perhaps  the  outstanding  feature  of  the  work  of 
construction  on  the  Whitby  Hospital  is  the  detail  with 
which  the  handling  of  materials  and  su]5plies  has  been 
])lanned.  There  is  every  facility  for  economical  and 
rajiid  transportation  and  handling  of  all  raw  and  fin- 
ished materials,  and  no  eff'ort  has  been  spared  to  secure 
labor-saving  and  time-eliminating  processes  and  de- 
vices. These  attempts  are  entirely  beyond  the  usual 
methods  adopted  in  structures  of  a  similar  character. 
This  planning  has  resulted,  it  is  claimed,  in  a  very 
great  saving  in  cost  in  comi)aris(jn  with  contract  prices. 

Light  Railways  Handle  Materials 

The  widespread  area  of  the  vvtirk  practically  put 
ordinary  methods  of  handling  material  out  of  the  ques- 
tion ;  for  this  reason  a  comjjletely  e(|uii)])ed  standard 
industrial  railway  was  installed.  About  five  miles  of 
track  are  included  with  one  dinkey  and  a  full  comple- 
ment of  dump,  flat,  and  box  cars,  '{"his  railway  serves 
all  l)uildings  and  ever\-  ])ortioii  of  the  site  where  con- 
struction work  is  being  carried  on.  The  result  is  that 
any  supplies  whatever  can  l)e  tpiickly  and  conveniently 
carried  to  the  necessary  spot  in   all   weathers. 

'i"o   cany   brick   and   tile   to   the   masons   there   are 


Gilbreth    adjustable    scaff'olds    facilitate    building    ojierations 

fully  described  in  the  Contract  Record  of  December 
6th.  page  1156.  They  are  adjustable  scaftdlds  that 
can  be  raised  verj-  cpiickly  while  the  workmen  are  car- 
rying on  their  work.  The}-  are  easih'  erected,  instant- 
ly availalile  and  readily  transported.  They  have  been 
used  throughout  for  the  erection  of  the  walls  and  have 
])ni\en  eminently  satisfactory,  '{'he  use  of  p(jlrs  and 
trestles  is  eliminated  and  the  installation  is  much 
neater  than  the  ordinarv  arrangement  of  scaft"olding. 
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They  have  also  been  used  on  outside  work  for  the 
apphcJition  of  the  stucco. 

Other  devices  were  originated  that  proved  equally 
valuable.  For  example,  the  application  of  stucco  on 
the  outside  of  the  walls  with  the  cement  gun  is  in- 
terfered with  considerably  by  the  poles  of  a  pole  scaf- 
fold and  a  swing  scaffold  was  devised  to  overcome 
these  objections.  This  scaffold  consists  of  light  wood- 
en frames  (supported  on  the  roof)  suspended  frolii 
■which  are  brackets  that  carry  the  platform.  The  point 
of  suspension  is  well  back  from  the  edge  of  the,  «fer- 
nice,  so  that  there  is  no  cantilever  action  and  the  ■\rai?d- 
en  fraines  need  no  counterweights  to  hold  them.,_(^ee 
illustration).  The  platforms  are  composed  o^'twb  2- 
inch  by  6-inch  planks  on  edge,  across  which  are  laid 
Xg-inch  slats,  2  ft.  long.  The  brackets  on  which  these 
are  carried  are  forged  of  iron  and  made  high  enough 
for  a  man  to  pass  through.  A  hook  on  the  top  accom- 
modates a  double  pulley  block,  while  a  triple  block 
is  carried  on  the  supporting  frame.  This  gives  a  5  to 
1  advantage.  The  scaffold  can  be  raised  or  lowered  by 
the  men  on  it,  the  ro])es  fastening  to  a  hook  on  the 
bracket.  The  platforms  are  16  ft.  long  supported  at 
about  14  ft.  centers.  By  the  use  of  this  scaffold,  the 
wall  is  made  more  accessil)le  to  the  cement  gun,  since 
work  is  unencumbered  with  poles.  It  gives  a  clear 
field  of  operation  for  the  gun  manipulator  and  at  the 
same  time  allows  the  finisher  to  stand  close  enough 
to  float  the  surface.  The  dift'erence  between  this  swing 
scaffold  and  the  ordinary  ty]ie  lies  in  the  means  of 
support.  The  wooden  brackets  are  much  more  easily 
handled  than  the  usual  iron  hooks.  This  ty]>e  of  scaf- 
fold is,  of  course,  only  a])i)1ica1)le  to  flat  roofs  with 
l)rojecting  cornices. 

In  addition  to  the  ecpiipmenl  already  nientione(l 
there  is  a  large  number  of  derricks  of  all  types,  hoist- 
ing engines,  steam  shovels,  mixers,  etc.,  to  facilitate 
building  operations. 


The  Concrete  Beam  Factory 


The  plant  for  the  manufacture  of  the  hollow  rein- 
forced concrete  beams  already  referred  to  constitutes 
one  of  the  main  features  of  the  entire  scheme,  not  only 
because  the  design  and  manufacture  of  the  beams  are 
of  unusual  interest,  but  because,  associated  with  the 
plant,  are  many  other  processes  such  as  sand  and 
gravel  pitting,  screening,  mixing,  sorting,  placing  and 
the  matter  of  transportation,  which  are  intimately  re- 
lated to  the  first  mentioned  process.  In  discussing  the 
manufacture  of  the  beams  then,  reference  to  the  other 
matters  is  not  out  of  place,  and  the  entire  process  will 
be  taken  up  in  order. 

Sand  and  gravel  are  obtained  from  the  shore  of 
the  lake  on  the  hospital  property.  A  clam-shell  dredge 
digs  the  material  from  the  lake  bottom  just  below  the 
water  line.  It  is  transi)orted  by  means  of  3-yard  dump 
cars  on  the  industrial  railway  to  the  screen  house, 
where  it  is  dumped  into  the  hopper  of  the  rock 
crusher  which  breaks  large  stones  to  a  ^-inch  ring 
size.  A-  bucket  conveyor  carries  the  material  to  the 
top  of  the  screen  house  and  shaker  screens  separate 
the  pit  rmi  material  into  sand  and  stone.  Formerly 
three  screenings  were  made,  pea  gravel  being  also 
se])arated;  Two  screenings  are  now,  however,  found 
sufficient  for  most  jnirixiscs.  The  capacity  of  the 
screening  e(|uipmcnt  is  forty  cars,  or  120  cubic  yards 
per  day.    iMom  this,  thirty  cars,  or  90  cubic  yards,  will 


l)c  sand.  Frequent  examination  has  showed  Jhis  sand 
to  be  of  superior  quality  and  free  from  any  foreign 
matter  likely  to  detract  from  the  strength  of  the  fin- 
ished concrete.  As  a  result  of  about  fifty  tests,  an 
average  of  less  than  two  per  cent,  clay  has  been  ob- 
lained. 

After  screening,  the  sand  and  stone  are  chuted  froiu 
llie  screen  house  and  carried  bv  a  chain  bucket  con- 


Excavating    sand   ai.._,    >^.a..-.    i.^.i.    .^cdc.i    on    the    bite    with    clam   ^lieli 

and    loading    into    dump    cars.      The    industrial    railway    with 

five  miles  of  track  serves  every  part  of  the  hospital  area 

ve}i)r  t(j  the  two  storage  l)iiis  in  the  Siegwart  beam 
factory.  It  is  estimated  that  tvTrid  and  stone  cost  18c 
tt)  20c  i)er  cubic  yard  tn  ])lar?' in  the  bins. 

The  Beam  F^actory 

The  building  4H-which  the  SiegwaxL.  flQQi:_beanis 
are  manufactured  houses  all  of  the  equipment  neces- 
sary for  mixing  and  pouring  the  concrete  and  for 
handling  the  beams  prior  to  storage  and  placing.  The 
building  is  a  wooden  structure,  at  one  end  of  which  is 
located  an  electrically-driven  half-yard  mixer  with  the 
overhead  sand  and  stone  supply  bins  already  spoken 
of.  Gates  control  the  chutes  from  the  bins  and  to 
ensure  correct  proportioning  a  measuring  box  is  em- 
ployed. The  mixer  is  located  on  a  platform  on  which 
the  cement  is  also  stored.  An  electrically-operated 
ski])  runs  the  whole  length  of  the  building  and  carries 
the  wet  concrete  to  the  forms. 

'I"he  main  working  s])ace  is  about  170  feet  in  length 
;i!id  the  floor  is  divided  into  12  beds,  each  one  accom- 
modating 9  to  10  beams  of  average  width.  To  manu- 
facture the  beams  a  thin  layer  of  concrete  j4-inch 
lliick  is  poured  on  the  bed  and  the  collapsible  steel 
ninulds,  used  to  produce  the  hollows  in  the  beams,  are 
oiled  and  set  on  this  layer  and  properly  spaced.  To 
these  cores  are  solidly  attached  the  steel  reinforcing 
1km  s.  The  cores  are  made  of  steel  of  various  lengths 
and  cross  sections.  By  an  ingenious  meclwiism  the 
moulds  are  partly  collapsible  so  that,  they  are  easily 
removed.  After  these  are  set  in  the  correct  position, 
concrete  is  poured  to  the  required  depth,  care  being 
taken  to  completely  fill  the  space  between  the  moulds. 
.\fter  initial  set  has  taken  ])lace  a  special  cutting  ma- 
chine separates  the  mass  into  beams  of  the  required 
width,  the  centre  lines  of  the  beams  having  been  pre- 
viously marked.  Beams  20  ft.  6  in.  in  length  or  shorter 
can  be  made. 

The   cutting  machine   spans   the   beds   and   moves 
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lULUSTRATING  AN  INSTALLATi'.N  i_f  T«Vu 
"WAIT"  IMPULSE  STEAM  TURBINES  "DIRECT 
CONNECTED  TO  CENTRIFUGAL  PUMPS."  BUILT 
AND  INSTALLED  BY  US  FOR  THE  NEW  ONTARIO 
GOVERNMENT      HOSPITAL       AT       WHITBY,       ONT. 


ILLUSTRATING  AN  INSTALLAV^-,  _,  f,_a 
0.  a.  McC.  CO.  DOUBLE  DRUM  SECTIONAL 
WATER-TUBE  BOILERS.  BUILT  AND  INSTALLED 
BY  US  FOR  THE  NEW  ONTARIO  GOVERNMENT 
HOSPITAL    AT    WHITBY.   ONT. 


Continuous  Service 

Make  your  plant  independent  b)'  producing  your  own 
power    and    thereby    secure    for    your    plant 

Uninterrupted  Production 

Maintenance  of  such  production  is  made  possible  only  through  continuity  of  operation, 
and  the  prime  factors  in  the  rendering  of  this  service  are  your 

Engines  and  Boilers 

G.   &   McC.   Co.    Power  Equipment  is  designed  and  built  as  a  means  to  supplying  this 
much   to  be  desired  continuous  and  economical  service. 

We  build  Goldie  Corliss.  Wheelock,  Ideal  and  Vertical  High-Speed  Steam  Engines,  Steam 
Turbines,  Return  Tubular  and  Water  Tube  Boilers,  Heaters,  Tanks.  Pumps,  and  Condensers. 
Transmission  Machinery,  Safes  and  Vault  Doors. 

Catalogues,  Plans,  Specifications,  and  the  Advice  of  our  Engineering  Department  are  all 

yours  for  the  asking. 

The  Goldie  &  McCuUoch  Co.,  Ltd. 

Head  Office  and  Works,  Gait,  Ontario,  Canada 


Toronto    Office: 

Suite  1101-2, 

Traders  Bank  Building. 


Western  Branch: 

248  McDermott  Ave., 

Winnipeg,    Man. 


Quebec    Agents: 

Ross  &  Greig, 

412  St.  James  Street,   Montreal.  Que. 


British  Colutnbia  Agents: 

Robt.  Hamilton  ft  Co^ 

Vancouver.    B.C. 
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backward  and  forward  along  rails.  The  knives  of  this 
machine  are  lowered  by  a  hand-operated  crank  and 
gearing.  A  box  placed  alongside  the  knives  contains 
dried  sand  which  is  automatically  deposited  between 
the  beams  to  prevent  their  becoming  cemented  to- 
gether. The  knives  are  provided  with  ribs  which 
carve  a  series  of  grooves  in  the  vertical  fages  of  the 
beams,  so  that  when  the  beams  are  placed  in  a  build- 
ing, the  grouting  deposited  in  the  joints  forms  a  saw- 
tooth connection  between  the  different  units  making 
the  floor  a  true  monolith.  As  these  corrugations  are 
diagonal  in  direction,  the  two  blades  converge  toward 
the  centre  so  as  to  follow  these  grooves  as  the  beams 
are  cut. 

A  layer  of  sand  is  now  sprinkled  over  the  top  of 
the  first  row  of  be^ms  and  a  second  row  of  beams  is 
made  as  before.  As  many  rows  as  desired  are  pro- 
duced in  this  way,  one  above  another.  'J"he  capacity 
of  the  beam  plant  per  day  is  200  to  240  beams. 

After  twenty-four  hours  the  cores  are  removed  and 
the  beams  are  then  allowed  to  cure  for  seven  days 
on  the  floor.  They  are  then  removed  to  the  storage 
yard  outside  the  building  or  to  the  building  where 
they  are  to  be  used.  A  travelling  chain  hoist  picks 
up  the  beams  and  places  them  on  cars  which  run 
directly  into  the  plant. 

Prison  labor  has  been  made  use  of  in  this  part 
of  the  project  and  10  to  14  men  can  effectively  handle 
the  work,  including  the  mixing,  pouring,  cutting  and 
handling.  All  bar  bending  is  done  in  this  building 
also.  The  jjlan  of  operation  is  to  use  five  days  of 
the  week  for  making  the  beams,  leaving  the  sixth  day 
for.  cleaning  the  beds.  The  same  building  is  used 
for  making  concrete  fence  posts  used  throughout  the 
farm  area. 

The  storage  yard,  located  alongside  the  factory, 
has  provision  for  retaining  a  stock  of  completed  beams 


Interior  of  floor  beam  plant,  showing  bed  on  which  beams  are  made, 

cutting  machines,  electrically  driven  chain  hoist  and  skip,  and 

mixer.     A  space  to  the  right  is  used  for  heating  sand 

and  bending  rods  and  as  storage  for 

collapsible   cores 

until  required  for  installation.  Two  gantry  cranes 
of  five  tons  capacity  each  handle  the  beams.  In  some 
cases  storage  has  been  provided  alongside  the  build- 
ings in  which  the  beams  are  being  installed.  .\  month's 
Curing  is  given  before  placing. 

From  the  storage  yard  the  beams  are  delivered  on 
flat  cars  to  the  building  site,  where  they  are  hoisted 
into  positi(Mi  and  placed  by  a  travelling  crane  having 


an    cSO-foot    boom.      After    placing   the    beam    in    posi- 
,tion,   grouting  and   surfacing   com])!etes   the   floor. 

Merits  of  Floor  Beams 

The  advantages  of  this  type  of  floor  have  been 
mentioned  previously  in  part.  In  the  matter  of  de- 
sign alone,  the  hollow  beam  of  this  type  presents 
merits  that  the  solid  concrete  floor  does  not  jwssess. 
'I'he  concrete  is  placed  where  it  is  most  efifective,  that 
is,  at  tire  flanges  Avhere  the  maximum  stresses  occur. 
The  sides  connect  the  concrete  jn  comjjression  with 
the  steel  in  tension  and  assist  in  taking  care  of  shear 


i^::?5f^ 


Plant  for  sand  screening  and  stone  crushing  on  the  left,  with  floor  beam 

factory  on  the  right.     Portion  of  seasoning  yard  is  shown  with 

complete  beams  in  process  of  curing.     The  beams  are 

handled  by  a   gantry   crane 

stresses.  The  unnecessary  material  in  the  centre  is 
eliminated  with  a  consequent  reduction  in  weight 
The  factory  methods  insure  effective  ins])ection  and 
jHixluce  uniformity  of  manufacture.  The  ease  of  erec- 
tion makes  this  beam  es])ecially  a])plicable  and  since 
forms  and  scaftdldings  are  unnecessary  a  large  ele- 
ment of  the  expense  is  removed.  They  can  be  utilized 
immediately  after  placing  and  are  instanti}'  available 
in  any  weather.  Other  advantages  such  as  sound 
and  heat  insulating  projjerties,  ease  of  surfacing,  finish- 
ing, and  so  on,  are  evident.  Spans  as  long  as  20  ft. 
are  fre(|uent. 

Concrete  Proportions 
In  making  these  beams,  a  1:2:4  mix  was  used 
by  the  builders  in  preference  to  the  1 :3  mix  formerly 
considered  standard.  Practical  tests  have  shown  the 
1  :2 :4  proportion  to  be  suited  to  the  materials  avail- 
able. The  result  of  this  has  been  a  25  per  cent,  saving 
in  cost  over  the  1  :3  beams.  The  question  of  cutting, 
where  stone  is  used,  does  not  seem  to  present  any 
difficulties.  One  point  that  is  worthy  of  mention  is 
the  care  which  has  been  taken  by  the  architects  and 
engineers  to  secure  proper  design.  A  large  number 
of  tests  were  carried  out  in  typical  beams  to  substan- 
tiate the  calculated  stresses  and  verify  the  sections 
adopted.  Careful  computations  were  made  of  the  bend- 
ing moment  and  shear  for  every  case  where  these 
beams  were  used  and  the  reinforcing  was  selected  to 
suit  individual  requirements.  Not  only  are  tension 
rods  provided,  but  in  larger  beams,  rods  to  withstand 
compression  are  inserted  to  increase  the  safe  loading 
and  to  counteract  the  stresses  produced  bv  lifting 
tackle  in  case  the  slings  are  not  fastened  at  the  very 
ends.  In  this  instance,  a  case  analogous  to  a  continu- 
ous beam  is  produced  with  top  flange  tension  stresses. 

Saving  in  Cost 

The  saving  in  cost  which  this  system  has  eft'ected 
may  be  calculated  when  it  is  ])ointed  out  that  $15,- 
000  was  saved  in  one  centre  alone.  On  one  of  the 
cottage  centres  with  an  area  of  100,000  square  feet,  the 
floor  has  been  laid  at  a  cost  of  less  than  13c  per  square 
foot  against  about  26c  per  square  foot  for  a  tile  and 
concrete  floor  laid  in  some  of  the  first  buildings. 

It  might  be  argued  that  the  cost  of  the  plant  would 
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Installation  of  RlC-WiL  Conduit 
Provincial    Hospital    for    the    Insane 
Whitby,  Ontario 

Where  Perfection  Counts 

It  is  a  notable  fact  that  in  the  building  of  the  Provincial  Hos- 
pital for  the  Insane  at  Whitby,  Ontario,  no  stone  was  left  un- 
turned to  find  and  to  use  equipment  and  structural  materials  which  would  insure  the 
satisfactory  and  economical  operation  of  that  great  institution. 

It  is  iiKire  tlian  (.rdinarilv  siiiiiifu-ant,  tlu-n,  liiat  in  providiiij,'  lor  liiv  m-.um.i;  ni  ilu-  buil.lmj;- 
iind  supplviii- tlicin  with  (Luiustic  hot  water  from  the  central  power  plant  the  spi-cihcations  called 

fur  ihc  use  of  the 

RI  C  -  W 1 1 
M  ETHOD  L^ 

of  Insulating  Underground  Steam  and 
Hot  Water  Pipes 

'I'hc     Kio-wil.  Met'iol)  is  not  meielv  so  inucii  material— it    i~  a  >omplete  system— l)eKinnJnj; 
with  the  concrete  founilation.  


Possibly  the  most  important  siiiKlc  Jactor  in  llie  succoss  of  the  Kic-wil. 
MethoD  is  the  base-drain  which  alisohitelv  i>r..t..i-;  tli.-  .-.•niliiii  auainst  the 
greatest  enemy  of  heat  conservation — wati  i 

The  Kic-wil-  t'oiulnil  ilstli  i>  lln-  only  t-omhiit  in  which  the  tile  and 
Ihc  insiihitiuK  eleiiKiit  are  inteijral,  and  provides  u  maximum  protection 
against  heat  radialion. 

We  sliall  lie  iihid  to  >;!ve  iidl  niii  •niaiion  uimn  rei|iiest. 

The  RiC-WlL  Company 

S40  Guardian  Building  CLEVELAND,  OHIO 
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increase  the  cost  of  the  floor  as  laid,  but  it  is  estimated 
that  an  extra  charge  of  4c  per  square  foot  of  floor  as 
hiid  would  write  off  the  cost  of  the  plant  immediately. 


Cement  Gun  Work 

The  work  on  the  Whitby  hospital  is  marked  by 
the  application  of  mcAlern  and  up-to-date  methods  and 
one  of  the  most  noteworthy  of  these  is  the  extensive 
use  made  of  the  cement'gun.  This  machine  has  been 
used  to  apply  all  exterior  stucco  and  interior  plaster 
and  when  the  amount  and  extent  of  this  work  is  con- 
sidered, the  value  of  the  cement  gun  for  the  applica- 
tion of  the  material  is  ajjpreciated.  The  equipmeiit 
used  at  \\hitby  consists  of  two  guns  and  two  air 
compressors  driven  by  50  h.p.  electric  motors. 

In  principle,  the  cement  gun  consists  of  two  super 
imposed  tanks  in  the  top  one  of  which  are  dumped 
the  dry  materials  constituting  the  mortar.  From  the 
bottom  one  the  dry  mixture  is  ejected  by  compressed 
air  through  a  hose  line  with  a  nozzle  at  the  end.  'J"u 
this  nozzle  a  second  and  smaller  hose  delivers  a  sup- 
ply of  water  under  pressure  which  is  applied  to  the 
dry  constituents  just  before  they  emerge  from  the 
nozzle.  The  mortar  issues  from  the  hose  in  the  form 
of  a  spray  with  considerable  force  and  impinges  on 
the  surface  to  be  plastered.  The  high  pressure  with, 
which  the  mortar  is  applied  produces  an  adhesioi; 
and  strength  that  cannot  be  ecpialled  by  hand-applieii 
materials.  For  rapidity  the  cement  gun  is  ideal,  and 
where  there  is  so  much  stucco  work  as  at  Whitby 
its  use  is  almost  indispensible.  The  cost  of  this  por- 
tion of  the  project  has  been  kept  remarkably  low,  due 
to  the  cement  gun,  and  yet  the  product  is  of  a  high 
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Placing    stucco    on    exterior   walls   with    cement    guns.      Shows    use    of 
swing  scaffold  for  cement  gun  operations 

c[uality.  'J"he  adhesion  which  gunite  possese^  makes 
its  ai)|)licatioii  possible  on  fairly  smooth  surfaces,  such 
as  tile,  floor  beams,  steel  sections,  etc.,  without  the 
use  of  lath. 

Waterproof  Coatings  Used  at  First 

In  ])lastering  both  inside  and  outside  walls,  the 
mortar  has  been  shot  directly  on  the  tile  or  brick  sur- 
faces. At  first  the  difference  in  porosity  between  the 
tiles  and  joints  affected  the  drying  of  theplaster  and 
left  the  joint  lines  visible.  To  overcome  this,  damp- 
proofing  paints  have  latterly  been  applied  to  the  wall 


surfaces.  It  has  been  found,  however,  that  after  a 
suflicient  time  was  allowed  for  the  plaster  on  the 
first  buildings  to  completely  dry  out  the  appearance  of 
unequal  drying  disappeared,  so  that  on  work  to  be 
carried  out  hereafter,  it  has  been  decided  that  no  such 
painted  coatings  will  be  necessary,  except  on  outside 
walls. 

The  plaster  is  composed  of  a  mixture  oi  five  parts 
of  sand  to  one  jjart  of  a  1  :3  mix  of  cement  and  alca 
lime.  The  alca  lime  produced  at  the  Ontario  Reform- 
atory, Guelph.  contains  85  per-  cent,  hydrated  lime 
and  15  per  cent.  alca.     The  mixing  of  the  jjlaster  ma- 
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Setting    floor    beams    on    an    upper    storey    with    a    travelling    derrick. 

These  beams  are  also  used  for  stair  construction.     Note  typical 

hollow   tile   wall    construction    with    brick   base   facing 

and   poured  concrete  window  lintels 

terials  is  carried  out  in  a  specially  equipped  building 
where  everything  is  automatic.  This  has  been  done  to 
obviate  any  errors  that  are  liable  to  occur  with  hand 
proj)ortioning.  The  mixture  is  thus  of  an  assuredly 
constant  quality  and  is  not  subject  to  the  variation 
of  guesswork. 

The  mixing  building  is  located  adjacent  to  the 
screen  house.  Two  flours  are  provided,  on  each  of 
which  is  an  automatic  mixing  machine.  To  allow  the 
dinkey  to  draw  materials  directly  to  the  upper  floor 
a  trestle  has  been  built  so  that  there  will  be  no  double 
liandling. 

Automatic  Proportioning  Machines 

The  mixer  machine  consists  of  two  hoppers  in  the 
bottom  of  which  are  worms  driven  from  a  single 
shaft  by  gearing  that  is  adjusted  in  such  a  way  as  to 
rotate  the  gears  at  relative  speeds  in  proportion  to 
the  mix  desired.  For  example,  in  the  upper  machine, 
the  lime  is  placed  in  one  hojjper  and  cement  in  the 
other.  The  worm  in  the  first  rotates  at  three  times 
the  speed  of  the  other  so  that  the  resulting  product 
contains  3  parts  of  lime  to  1  of  cement.  This  mixture 
drops  to  one  hopper  of  the  lower  machine  and  is  mixed 
with  sand  in  the  proportion  of  1  to  5,  one  worm  in 
this  case  rotating  five  times  faster  than  the  other. 
Electric  control  is  adopted  and  the  two  machines  are 
kejjt  separate  since  the  upper  one  supplies  material 
faster  than  the  lower  one  can  consume  it,  which  means 
that  the  upper  one  cannot  operate  continuously.  The 
mixed  material  is  transported  in  bags  to  the  gun. 

In  the  operation  of  the  gun.  one  man  supplies  the 
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The  Whitby   Hospital 


One  of  the  cottaiies  [Mat  operation  with  the  cement  gun. 

A  Cement  Gun  Job 

The  Cement  Gun  is  the  most  versatile  of  all  construction  apparatus. 
It  can  be  used  for  finishing  interior  and  exterior  walls,  waterproof- 
ing concrete  walls  and  reservoirs,  fireprooting  steel,  lining  tanks, 
repairing  concrete,  etc. 

In  the  construction  of  the  Whitby  Hospital  for  the  Insane,  the 
Cement  Gun  played  an  important  part. 

The  Cement  Gun  can  be  purchased  outright  from  us  and  used  by 
anyone  as  it  is  not  a  restricted  article. 

Complete  information  on  the  Cement  Gun  and  its  product,  "Gunite," 
sent  on  request. 

The  ''Cement  Gun''  is  Made-in-Canada 

Call  and  see  the  Cement  Gun  on  exhibition  at  the  Cement  Show 
in  Chicago,  February   7th  to  15th. 

Cement  Gun  Co.,  Inc.,  allentown,  Pa. 


30  Church  St.,  New  York  City,  N.  Y.,  U.  S.  A. 


A.  R.   Roberts, 
727  Traders  Bank  Bldg.. 
Toronto,  Ont..  Canada. 


Taylor  Engineering  Co., 
Vancouver,  B.  C. 


John  A.  Triylor, 

New    House   Bldg., 

Salt  Lake  City.  Utah. 


Taylor  Engineering  Co^ 

sas  Central  Bldg.. 

Seattle.    WashinRton. 
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ingredients,  one  operates  the  air  supply,  while  one 
Lj'un  manipulator  and  a  finisher  look  after  the  jjlaster. 
The  plaster  is  float-finished.  Any  large  stones  that 
happen  to  be  in  the  sand  are  eliminated,  since  the  im- 
])act  is  not  sufficient  to  imijinge  them  on  the  wall,  and 
.t))ev  dro])  to  the  floor. 

Special  Wall  for  Power  House 

In  connection  with  the  ])o\ver  house,  a  special  form 
of  wall  was  developed,  comj)rising  a  ferro-dovetail 
base  with  I'/y  in.  of  ])laster  inside  and  out.     This  was 

3Tucco  of  / '.3/i  ce/rre^jt 
rrrorfar  iv/th  ^o  hyd  /ifne. 

C/eat  to  fasten   \     ferro-Doi/efai/ 
adjacent  sfreets  \ 

.    hfafer proofed  insic/e  and  ouT 
Section  of  power  house  wall  showing  ferro-dovefail  base,  stuccoed  both  sides. 

also  ai)]>lic(l  with  the  cement  tjun.  To  ])revent  any 
])0ssihle  corrosion  from  a  hisih  lime  ])laster.  the  mor- 
tar in  this  case  consists  of  1  part  of  ceiuent  to  v^l<> 
].>arts  of  sand  with  one-tenth  hydrated  lime. 


Sewage  Collection  and  Disposal 


Tlie  entire  Rroup  of  hospital  buildings  is  served  by 
a  complete  sewerage  system  and  dis])osal  works.  The 
treatment  ])lant  is  already  comi)leted  and  the  sewers 
have  been  laid  for  two  cottage  centres.  Two  systems 
of  sewers,  all  of  tile,  are  installed,  one  taking  care  of 
sanitary  sewage  and  the  other  looking  after  storm 
water.  The  latter  is  dischai-ged  directly  into  the  lake, 
since  there  is  no  putrefying  matter.  The  sanitary  sew- 
age is  treated  to  render  it  inoffensive  and  harmless  be- 
fore allowing  it  to  enter  the  lake. 

Two  Drainage  Levels 

There  are  two  drainage  levels  on  the  site,  and  this 
has  necessitated  a  collecting  tank  and  ])ump  on  the 
lower  level  to  force  the  sewage  to  the  treatment  ])lant 
located  in  the  upper  level.  This  collecting  tank  or 
ejector  tank  is  located  at  the  lowest  point  of  the  site 
and  is  equipped  with  a  submerged  centrifugal  ])um]) 
electrically  operated  and  autoiuatically  controlled  by 
a  float  so  that  it  is  i)Ut  in  operation  only  when  the 
sew-age  reaches  a  predetermined  level.  Until  this 
height  is  reached,  the  pump  is  inoperative.  I'^roni  the 
ejector  tank  the  sewage  is  ]nnn])ed  to  the  treatment 
]:)lant  for  purification.  As  the  sedimentation  tank  is 
located  at  the  lowest  point  of  the  upjjer  level,  all  sew- 
age from  this  level  can  flow  by  gravity  directly  to  the 
sedimentation  tank  without  being  interce])ted  by  the 
ejector  tank,  and  this  eliminates  an\'  i)um])ing  e(|uip- 
ment. 

Sedimentation  Tank  with  Syphon  Chamber 

The  purification  system  includes  a  tank  for  sedi- 
mentation, with  contact  beds  for  bacterial  treatment 
by  filtration  and  jjrovision  for  chlorination  should  this 
be  necessar}'  in  any  emergency.  The  sedimentation 
tank  is  built  of  concrete  on  the  well-known  doid)le- 
storey  ])rinciple  with  a  syphon  chamber  of  1,000  .gals. 
ca])acitv  in  connection  with  the  main  tank,    'i'his  cham- 


ber controls  the  outflow  of  the  effluent  and  operates 
by  the  j)ressure  head  on  an  inverted  syphon.  The 
syphon  arm  located  in  the  tank  terminates  in  a  bell 
which  retains  air  under  j)ressure  from  the  surround- 
ing h'((uid  and  which  jirevents  its  flow  by  exerting  a 
downward  force.  When  a  head  of  19  inches  is  reached 
llie  air  is  cimipressed  to  such  an  extent  as  to  allow 
the  li(|uor  to  trickle  into  the  sy])hon  pijJe.  An  S-incli 
outlet  from  this  tank  carries  the  effluent  to  the  contact 
beds  for  tiltration   and  l)acterial   remoxal. 

Contact  Beds 

Tlicse  beds  provide  fni-  ra])id  liltralion  of  the  liipiid 
through  crushed  stone,  i'he  effluent  is  applied  1(j  the 
beds  by  sijray-no/.zles  of  which  there  are  4S  altn- 
getlicr.  The  beds  are  thoroughl}'  miderdrained,  .-ind 
to  ensure  the  greatest  i)ossible  state  of  jjurification.  the 
liquor  from  the  beds  can  be  finally  sterilized  with 
chl(jrine  to  destroy  any  remaining  discase-])rt)duciiig 
bacteria.  With  this  treatment  the  sterilization  is  sufii- 
cient  to  allow  the  licpiid  to  be  discharged  int(j  the  lake. 

I'roxision  is  also  made  for  storing  the  sewage  to 
allow  its  use  for  fertilization  i)urposes.  It  hap|)ens 
that   the  kind  lias  a  gentle  l;i\'  toward  the  lake  and  in 


Hollow    concrete    beams    ready    i    :  :nj,    and    finishing,    as    used    for 

fireproof  ceilings   and   flat   roofs.      Wood  roof  of  mill   construc- 
tion  on   another   building   in   background 

dry  seasons  the  sewage  ma_\-  be  ])um]>ed  to  a  trench 
to  be  constructed  at  the  highest  line,  whence  it  ma\ 
flow  by  gra\ity  over  the  soil  for  irrigation  and  fer- 
tiiizatiiin   purposes. 


Heat,  Light  and  Power 

l-'or  a  .group  of  hos])ital  buildings  such  as  at  Whitby. 
I  me  central  heating  plant  seems  to  be  the  only  acce])t- 
al)le  ])lan,  with  the  l)uilding  located  as  far  as  practic- 
able from  the  main  institution  without  producing  undue 
heat  losses.  This  scheme  has  been  followed  out  at 
W'hitby  and  a  central  i)ower  ])lant  ])rovides  heat  for 
the  entire  hosjjital  and  may  hiter  supply  light  in  ad- 
dition. The  building  has  been  made  of  sufficient  size 
to  .-iccommodate  any  additional  e(|uipment  that  an  ex- 
tension cif  the  project  may  re(|uire.  l-'uture  rc(|uire- 
nienls   in    this   reg.ird   li;i\  e  l)een   carefnll_\'   studied   and 
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1  PEDLAR'S 

Ferro-Dovetail  Plates 

The  combined  steel  Reinforcement  and  Binder  that  Clutches  Cement  and  Plaster  Solidly,  Com- 
pletely and  Everlastingly.  Will  not  discolor  the  surface  applied.  Saves  Building  and  Labor 
Costs.  Eliminates  Repair  Costs.  Pamphlets  Free.  Write!  Also  get  particulars  on  Pedlar's 
Rib  Fabric,  Metal  Lath  and  Corner  Beads. 

THE  PEDLAR  PEOPLE  LIMITED 

(KsliiblislK-.l  If^.li 
Executive  Offices  and  Factories     OSHAWA,  Oiif.        Branches     Montreal.  Ottawa,  loronli..  London    \Sinnipe«.  Vancouver 


Fire- 
proof 

Lightning- 
proof 

Moisture- 
proof 

Crack- 
proof 

Wear- 
proof 

Repair- 
proof 
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Coal  &  Ash 

Handling 

Equipment 


V 


For  handling  coal  in  the  power  house — in 
and  out  of  storage  and  to  the  coal  chutes — 
and  for  the  cheap,  efficient  disposal  of  ashes, 
Waterous  Steel  Bucket  Conveyors  are  second 
to  none. 

These  Conveyors  are  made  in  various  types 
to  suit  different  installations  and  are  built  in 
sizes  to  suit  every  requirement. 

Let  us  figure  on  an  installation  that  will  save 
money  in  your  power  plant. 

If  you  require  steel  buckets,  steel  bins,  stoker 
spouts  or  coal  hoppers,  we  can  build  what  you 
want  at  a  reasonable  price. 


steel  Ovcrheail  Bin.  supplied  by  carrier 
with  stoker  spout  to  furnace. 


Coal  Chulc*  lo  botWr 
room. 


The  Waterous  Engine  Works  Co.,  Limited,  Brantford,  Canada 
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there  is  ever\'  ])r()visi()n  fur  tlu'  anticipaU'd  j^Tdwlh  nf 
tlie  institution. 

Tlic  type  of  construction  eni|)loye(l  in  the  erection 
of  the  power  house  has  ah-eady  l)een  mentioned,  the 
])rincipal  feature  being  a  steel  skeleton  with  ])lastered 
ferro-dovctail  walls.  The  mechanical  equi])ment  eni- 
braces  everything  needful  for  efficient  and  economical 
operation,  with  ample  proxision   for  future  extension. 

Boiler  Equipment 

The  boiler  ecpiipment  consists  of  four  Canadian 
made  water-tube  boilers  of  330  boiler  horse  power 
each,  B.  &  W.  ty])e,  e(|ui])ped  with  Mur])hy  automatic 
stokers,  having  63  scptare  feet  of  grate  surface  apiece. 
The  boilers  are  erected  in  settings  of  fire  brick  witli 
outside  walls  nine  inches  thick  and  lagged  with  2-inch 
magnesia  blocks,  the  whole  enclosed  in  steel.  Installa- 
tion of  four  more  boilers  will  begin  shortly.  i\  brick 
breeching  effectively  lagged  leads  to  a  reinforced  stack 
106  ft.  high  and  (S  ft.  inside  diameter.  A  steam  ])res- 
snre  of  150  lbs.  per  scpiare  inch  is  carried. 

The  feed  water  is  supi)lied  to  the  boilers  by  double 
acting,  single-cylinder  feed  water  pumjjs  in  duplicate 
and  is  ])re-hcated  by  a  Cochrane  open  feed-watei" 
heater  provided  with  a  \'-notch  meter  and  recorder  tu 
jjermit  measiu-ements.  .\rrangenients  have  been  made 
to  ])ermit  the  installation  of  forced  draft,  economizers 
and  superheaters. 

Coal  Handling 

The  coal   is  deli\ered  by   railroad  cars  to  a   siding 
alnngside  the  |)lant.     The  cual   is  receixed   in   a   tracl^; 


liopjicr  and  couxc^ed  by  a  horizontal  drag  conveyor 
to  a  bucket  conveyor  which  lifts  the  coal  to  the  over- 
head bunkers  above  the  boilers.  This  same  conve3'or 
is  used  to  remove  the  ashes  and  discharge  them  into 
an  outside  chute.  The  coal,  before  being  chuted  to 
the  stokers,  is  weighed  in  a  travelling  weigh  bin  lo 
cated  just  below  the  bunkers. 

Forced  Hot  Water  Heating 

Heating  is  by  forced  hot  water.  The  heaters  and 
j)umps  are  located  in  the  engine  room.  The  circulating 
water  is  heated  by  one  high  pressure  and  one  low  pres- 
stu'e  heater,  using  steam.  The  circulation  is  forced  bx' 
two  units  each  com])rising  an  Inglis  centrifugal  ])imip 
\\]{h  !2-iiich  suction  and  discharge  and  a  capacity  of 
2,750  gallons  per  minute,  h'.ich  ])uni])  is  direct  connect- 
ed to  a  125  h.]).  (ioldie-McCulloch  steam  turbine  o])er- 
aling  at  1,500  r.jj.m.  The  heaters  may  be  o])erated  in 
parallel  or  in  series,  the  ])iping  and  valves  being  ar- 
r.inged  to  facilitate  this.  S]>ace  has  been  left  for  an 
additional  ])uinp  unit  and  another  heater  set.  'Jhe 
lempirature  of  the  heating  water  is  very  effectively 
ciintrolled  by  o])erating  the  rettu'n  valves  so  as  to 
ciuse  the  return  water  to  back  u])  and  decrease  the 
steam  space. 

The  hot  water  and  steam  mains  are  nndergroimd 
and  encased  in  sectional  tile  conduit  with  s])ecial  com- 
])osition  insulation  moulded  to  the  pi])e.  The  conduits 
rest  on  a  hollow  tile  base  drain  built  on  a  concrete 
base.  To  carry  the  main  in  the  conduits  and  to  ])ro- 
\ide  for  the  exiiansion,  rollers  are  used,    'i'he  buildings 
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Power    House    at    Whitby    Hospital.      This    buildinr    has    a    structural  steel    frame    with    special    walls    of    ferro-dovetail    plastered    inside    and 
out  with  cement  mortar.      Reinforced  concrete  stack.   106  feet  high,   at  back.      Note  ample  provision  for  light. 
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Horizontal  Belt  Driven   Turbine  Pump  supplied  the 
University  of  Toronto. 

This  Pump  is  hydraulically  balanced  against  end  thrust  and  in  addition  has  a  water 
cooled  thrust  Bearing.  The  Pump  is  arranged  so  that  it  may  be  operated  with  guide 
vanes  or  without  for  demonstration  purposes.  Oil  rings,  Hydraulic  Balance  and  water 
cooled  thrust  bearings  are  standard  for  all  "Inglis"  Turbine  Pumps.  We  make  pumps 
of  all  kinds  for  any  service. 


INGLIS  PRODUCTS  ARE  MADE  IN  CANADA 


Write  us  for  prices 


Plant  of  John  Inglis  Co.,  Limited,    Toronto 


The  John  Inglis  Company^  Limited 

ENGINEERS  AND  BOILERMAKERS 
14  Strachan  Ave.,  Toronto,  Canada 

OUawa  Repreicntatlve:— J.  W.ANDERSON,  7  Bank  Street  Ouaibtfs 


PUMPS 
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arc  heated  llii(iUf;li  llic  nicdiuni  i>[  ordinary  radiators. 

The  cottages  have  mechanical  ventilation  systems 
with  fans  located  in  the  basement  with  vento-stacks 
and  ducts. 

Ice  Storage  and  Refrigeration 

An  ice  storage  house  of  1,500  tons  capacity  affords 
ample  space  for  storage.  The  ice  is  obtained  from 
Whitby  bay.  Two  automatic  gigs  are  provided  in  the 
storage  house  for  filling  ]nirposes.  The  walls,  floors, 
and  ceiling  are  carefully  insulated  so  that  sawdust  is 
unnecessary  to  prevent  melting. 

The  Cooper  brine  system  of  refrigeration  has  been 
adopted  for  the  cold  storage  rooms  throughout  the  in- 
stitution. By  this  method,  brine  is  circulated  by 
gravity,  using  crushed  ice  and  salt  as  a  cooling  me- 
dium. Surplus  moisture  in  the  cold  storage  rooms 
is  taken  up  by  the  use  of  calcium  chloride. 

Planning  and  Organization 

One  of  the  most  remarkable  features  of  the  Whitby 
Insane  Hospital  is  the  care  and  thought  which  has 
been  used  in  planning  every  last  detail.  No  item,  how- 
ever insignificant  it  may  appear  to  the  casual  observer, 
has,  apparently,  been  neglected.  This  seems  particu- 
larly true  of  the  appointments  and  equipment.  How- 
ever, in  matters  of  construction,  the  same  care  in 
planning  and  the  same  foresight  is  no  less  noticeable. 

Empirical  Designs  Eliminated 

In  designing  the  buildings  and  equijiment  incidental 
to  their  construction,  nothing  was  taken  for  granted 
and  empirical  designs  were  eliminated  as  far  as  pos- 
sible. Just  as  an  example,  a  trestle  was  built  to  en- 
able cars  to  reach  the  upper  floor  of  the  stucco-mix- 
ing building  already  referred  to.  This  trestle  was  not 
constructed  as  is  usually  done,  of  timbers  which  are 
selected  because  they  look  to  be  of  proper  size.  To 
be  certain  of  making  it  sufficiently  strong,  and  to 
eliminate  the  chance  of  waste  material,  the  axle  loads 
of  a  loaded  dump  car  were  actually  determined  and, 
using  this  data,  the  sizes  of  the  ties  and  bents  were 
calculated. 

In  regard  to  the  concrete  beams,  too,  the  sizes,  as 
well  as  the  amount  of  reinforcing,  were  carefully  de- 
termined and  the  calculations  borne  out  by  exhaustive 
practical  tests  of  typical  beams  loaded  to  failure.  In 
this  way,  the  correctness  of  the  mathematical  deter- 
minations was  assured.  The  proportions  of  the  mix 
recommended  for  the  beams  by  the  jjroprietors  of  the 
patents  were  tested  and  after  a  large  number  of  ex- 
periments a  different  proportion  was  employed  which 
\v'as  found  more  suitable  for  the  materials  at  hand  and 
which  resulted,  as  has  been  indicated,  in  a  direct  sav- 
ing of  25  per  cent,  in  cost. 

The  Value  of  Government  Organization 

Another  feature  that  has  been  repeatedly  pointed 
out  in  the  foregoing  descriptions  has  been  the  manu- 
facture by  the  provincial  organization  itself  of  a  vast 
amount  of  the  materials  used  and  also  the  eff'ective 
employment  of  labor  under  the  direct  supervision  of 
provincial  authorities.  The  extensive  use  made  of 
the  government  clay  plant  at  Alimico  and  the  work- 
shops of  the  Ontario  Reformatory  at  Guelph,  has  al- 
ready been  mentioned.  Governmental  manufacture 
was  not,  however,  limited  to  the  products  of  these  fac- 
tories. Even  the  flat  cars  used  in  the  industrial  rail- 
way were  assembled  at  the  site  of  the  hospital,  the 
steel   framing  being  bought   in    the   prope-  sizes   and 


piuulud  iead\  for  assembly.  I'riscjii  labor  was  ma<lc 
use  (jf  in  a  great  many  instances,  and  the  results  of 
their  handiwork  testify  to  their  skill  tmder  jiroper 
organization. 

Personnel 

The  design,  construction  and  administration  of  the 
Whitby  Hospital  is  under  the  personal  direction  of 
Mr.  S.  A.  Armstrong,  Asst.  Provincial  Secretary.  Mr. 
Jas.  Govan  is  the  architect;  Mr.  Jas.  S.  Hogg  is  clerk 
of  works,  and  Mr.  T.  L.  Rowe  is  superintendent  of 
construction,  Messrs.  MacMulleii,  Riley  and  Dnrley 
(now  MacMullen,  Riley  &  Angus),  are  consulting  en- 
gineers in  regard  to  the  heat,  light  and  power  work. 

Firms  that  Supplied  Materials  and  Equipment 

Jenckes  Machine  Co.,  blow-off  tank;  Goldie  &  Mc- 
Culloch  Co..  Ltd.,  boilers;  Bawden  Machine  Co.,  Ltd.. 
boiler  feed  pumps ;  Robert  Simpson  Co.,  Ltd.,  carjjcts 
and  rugs ;  General  Concrete  Construction  Co.,  concrete 
chimney ;  Alfred  Collyer  &  Co.,  concrete  chimney ; 
John  T.  Hepburn,  Ltd.,  cranes:  Canadian  Link-Belt 
Co.,  Ltd.,  coal  handling  apparatus;  Canada  Cement 
Co.,  Ltd.,  cement;  National  Portland  Cement  Co., 
Ltd.,  cement ;  McDonald  &  Willson  Ltd.,  electric  fix- 
tures;  Geo.  J.  Beattie,  electric  fi.xtures ;  Electrical  V\l- 
tings  Co.,  Ltd.,  electrical  fittings;  Northern  bHcctric 
Co.,  Ltd.,  electrical  distribution  systems ;  Steel  &  Radi- 
ation Ltd.,  expanded  metal;  A.  B.  Ormsby  Co.,  Ltd., 
fire  doors ;  W.  E.  Dillon  Co.,  Ltd.,  fire  doors ;  Dunlop 
Tire  &  Rubber  Goods  Co.,  Ltd.,  fire  hose ;  Canadian 
Griscom-Russell  Co.,  Ltd.,  feed  water  heaters ;  Taylor- 
Forbes  Co.,  Ltd.,  fittings ;  Pedlar  People  Ltd.,  ferro 
dovetail ;  R.  Bigley  Mfg.  Co.,  Ltd.,  cast  iron  fittings ; 
Pilkington  Bros.  Ltd.,  glass ;  Consolidated  Plate  Gla.ss 
Co.,  Ltd.,  glass  ;  Roelofson  Elevator  Works  Ltd.,  hoists 
and  dumb  waiters ;  Belleville  Hardware  Co.,  Ltd., 
hardware ;  Johnston  Temperature  Regulator  Co.,  tem- 
perature regulators ;  C.  A.  Dunham  Company,  Limited, 
heating  system  ;  Gurney  Foundry  Company,  Limited, 
kitchen  equipment;  Gait  Art  Metal  Co.,  Ltd.,  metal 
lath ;  Martin  Senour  Co.,  Ltd.,  "Concre-Tone"  for 
walls;  Garlock  Packing  Co.,  Ltd.,  packing;  Fred.  Arm- 
strong Co.,  Ltd.,  plumbing ;  Page  Hersey  Co.,  Ltd., 
pipe;  Ric-wiL  Underground  Pipe  Covering  Co.,  pipe 
covering;  Armstrong  Cork  Co..  Ltd.,  pipe  covering: 
Canadian  H.  W.  Johns-Manville  Co.,  Ltd.,  ])ipe  cover- 
ing; Philip  Carey  Mfg.  Co.,  pipe  covering;  John  Inglis 
Co.,  Ltd.,  power  plant  equipment ;  Smart  Turner  Mach- 
ine Co.,  Ltd.,  pumps ;  Storey  Pump  &  Equipment  Co., 
pumps ;  John  Hillock  &  Co.,  Ltd.,  refrigerators ;  Rob- 
inson Bros.  Cork  Co.,  Ltd.,  refrigeration  insulation: 
Madison  Cooper  Co.,  cold  storage  system ;  Baines  & 
I'eckav^r,  reinforcements;  Hamilton  Bridge  Co.,  Ltd., 
structural  steel ;  Dominion  Bridge  Co.,  Ltd.,  structural 
steel;  C.  W.  Beal,  wall  tile;  Canadian  Sirocco  Co., 
Ltd.,  ventilating  equipment;  Canadian  Buffalo  Forge 
Co.,  Ltd.,  ventilating  equipment;  Pacific  Flush  Tank 
Co.,  sewage  flush  tanks;  James  Langmuir  &  Co.,  Ltd., 
shingle  stains;  London  Concrete  Machinery  Co.,  Ltd., 
concrete  mixers  and  brick  making  machines ;  Mussens 
Ltd.,  "Smith"  mixers ;  F.  H.  Hopkins  &  Co.,  concrete 
mixers;  Ransome  Concrete  Machinery  Co.,  concrete 
mixers ;  Davenport  Locomotive  Works,  contractors' 
locomotives ;  Canadian  General  Electric  Co.,  Ltd.,  wa- 
ter feed  heaters ;  Murphy  Iron  Works,  stokers  ;  Bishop- 
ric Wall  Board  Co.,  Ltd.,  wall  board;  Mastic  Wall 
Board  &  Roofing  Co.,  stucco  plaster  board ;  Canadian 
Siegwart  Beam  Co.,  Ltd.,  Siegwart  beams:  Cement 
Gun  Co.,. cement  guns;  Canadian  Asbestos  Co.,  Ltd. 
pipe  covering.  ' 
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Practical 


for  the  Contractor 


that  may  save  him  time  and  money.     If  you  know  any  labor-saving  scheme, 
send  it  in — preferably  with  illustrations.     We  will  pay  for  all  accepted  articles. 


■liiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii^ 
Gravity  Conveyors  for  Handling  Concrete 

'J'lic  use  uf  j.;ra\ily  cunveyuis  for  uiilnadiiig  sucli 
litiildinfi:  material-s  as  tile,  concrete  block,  brick,  etc.,  i.s 
well  known  to  contractor.s  and  material  men.  The 
conveyors  are  exceedingly  simple,  consisting  of  sub- 
st;;ntial  guide  rails  between  wbicli  rollers  on  ball  bear- 
ings are  placed  at  close  intervals.  The  rollers  revolve 
very  easily,  and  a  slight  grade  allows  the  transfer  of 
the  load.  The  use  of  gravity  conveyors  for  handling 
cement  is  less  common,  but  they  are  now  being  used 
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Fig.  1.    Unloading  cement  from  cars  on  a  gravity  conveyor. 
Fig.  2.    Moving  cement  from  storage  pile  to  mixer,  showing  automatic  re- 
turn of  carrier. 

(|uite  frequently  for  unloading  purposes,  and  the  illus- 
trations reproduced  herewith,  taken  from  "Concrete," 
show  two  ways  in  which  contractors  have  made  use  of 
gravity  conveyors  for  handling  cement. 

I'lg.  1  shows  the  imloading  of  cars  on  an  actual  job. 
t'cment  was  carried  from  40  ft.  to  7S  ft.,  and  the  total 
slope  was  but  a  few  inches,  the  operator  giving  the 
loaded  carrier  a  push  to  send  it  the  entire  distance. 
The  bags  were  placed  on  wood  pallets  or  carriers,  .sev- 
eral of  which  were  used  and  which  -were  returned  by 
a  laborer.  One  end  of  the  conveyor  ran  well  into  the 
car  door  and  was  raised  about  18  inches  from  the 
floor,  while  the  storage  end  was  also  raised  to  avoid 
lifting  the  cement  from  the  ground  level.  .-Xbout  eight 
bags  were  loaded  on  the  carrier  at  a  time  and  8(X)  bags 
could  be  unloaded,  moved  50  feet,  and  piled  in  ?>2  labor 
hours. 

In  Fig.  2  is  shown  a  scheme  loi  iiu.\iiig  cement 
from  the  storage  pile  to  the  mi.xer.  This  method  was 
also  used  in  actual  work.  The  conveyor  had  a  good 
slope  and  was  comparatively  short.  .\t  the  lower  end 
of  the  conveyor  a  bumper  was  built  that  would  just 
catch  the  carrier.  .\  single  carrier  was  used,  loaded 
with  two  bags  at  a  trip.  By  means  of  a  cord  fastened 
to  the  carrier  and  running  back  beside  the  conveyor 
and  connected  with  a  weight  the  carrier  was  auto- 
matically returned.     When  the  load  was  placed  on  the 


>  .1. .  .Li  a  holding  catch  was  automatically  released  and 
the  load  rolled  to  the  other  end  of  the  line,  where  it 
struck  the  bumper  and  automatically  dumped  the 
cement,  which  slid  to  the  feet  of  the  man  who  was 
charging  the  mixer.  On  being  relieved  of  the  weight 
of  the  cement,  the  weight  on  the  cord  instantly  brought 
the  carrier  back  to  the  man  on  the  storage  pile.  By 
this  arrangement  but  one  man  was  needed  for  handling 
the  cement. 


A   Home-Made  Rig  for   Wheeling  a  Con- 
crete Chute 

The  illustration  herewith  portrays  a  novel,  but 
handy,  rig  described  by  a  writer  in  Engineering  Re- 
cord. This  appliance,  christened  a  "bicycle,"  can  be 
made  in  less  than  an  hour  out  of  a  pair  of  wheels  from 
an  old  concrete  buggy  and  a  few  |>lanks  and  reinforc- 
ing rods,  and  is  used  to  ride  the  end  of  a  concrete  chute 


A  handy  device  lor  carrying  (he  end  of  a  coacTCt*  cbot*. 

around  the  area  of  a  building  being  poured.  .\s  will 
be  observed,  the  "boxes"  of  this  vehicle  are  carcfullv 
covered  with  pieces  of  plank  to  prevent  them  from 
being  tilled  with  grout.  The  machine  saves  a  great 
deal  of  labor  over  the  ordinary  practice  of  using  small 
wooden  horses,  as  anyone  can  appreciate  who  ha> 
watched  four  or  five  "hunkics."  ankle  deep  in  concrete, 
clustered  around  the  end  uf  such  a  chute  in  an  effort  to 
raise  and  carry  it  to  a  new  position.  It  is  so  easy  to 
move  the  chute  with  the  rig  that  the  concrete  can  be 
l)Ut  directly  in  place  with  little  trouble,  and  the  shovel- 
ing required  is  considerably  rcduce<l. 

There  are  now  92  cities  in  the  United  States  with 
the  manager  form  of  government. 
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Oil  Possibilities  in  New  Brunswick 

New  Brunswick  undoubtedly  possesses  a  \aluablc 
asset  in  its  oil  shales  deposits  near  St.  John.  One  of 
the  best  English  authorities  on  oil — Sir  Boverton  Red- 
wood— who  made  an  exhaustive  survey  of  this  deposit 
two  years  ago,  reported  that  the  New  Brunswick  shale 
was  capable  of  producini^  33  imperial  gallons  of  crude 
oil  per  ton  of  shale  and  60  pounds  of  sulphate  of  am- 
monia. It  is  estimated  that  a  plant  with  a  capacity  of 
1,500  long-  tons  per  day  can  retort  547,500  tons  per 
annum,  equallino^  18,000,000  imperial  gallons  of  crude 
oil  and  13,687  tons  of  sulphate  of  ammonia.  The  oil 
may  be  divided  up  as  follows:  Gasoline.  2,137,500  gal- 
lons; illuminating  oil,  7,951,500  gals.;  lubricating  oil, 
2,565,000  gals.;  fuel  oil,  1.710,000  gals. ;  parafifine  wax, 
6,120,000  pounds;  coke,  1,530  tons.  This  distillation 
estimate  is  based  upon  the  old  method.  By  some  of 
the  newer  methods  it  is  claimed  that  New  Brunswick 
shale  oil  will  produce  more  than  three  times  the  above 
quantity  of  gasoline  per  ton.  It  is  believed  that  there 
is  already  sufficient  shale  available  to  operate  for  fifty 
years  at  least  five  plants  of  the  capacity  of  the  one 
above  proposed.  The  New  Brunswick  shale  is  said  to 
be  of  much  better  quality  than  the  shale  of  Coloradq, 
and  the  quantity  is  greater.  The  geological  authorities 
at  Washington,  recognizing  this  fact,  have  been  devot- 
ing considerable  attention  to  the  New  Brunswick  de- 
posit. Increased  development  in  connection  with  these 
deposits  is  looked  for  within  the  next  few  months. 


Mainly  Constructional 

East  and  West— From  Coast  to  Coast 


Military  Engineering  Described  to  the 
Calgary  Branch,  G.  S.  G.  E. 

The  Calgary  branch  of  the  Canadian  .Society  of 
Civil  Engineers  held  its  regular  monthly  meeting  on 
December  20,  1916.  when  Captain  H.  Sidenius,  head- 
quarters staiif  officer  of  Military  District  No.  13,  spoke 
on  "Military  Engineering  and  Trench  Warfare  in  the 
European  War."  Captain  Sidenius  gave  a  general  de- 
scription of  the  organization  of  trench  warfare,  and  by 
means  of  blackboard  sketches  illustrated  the  means  of 
building  the  various  kinds  of  trenches  necessary  in  the 
present  war.  He  also  described  the  construction  of 
obstacles,  wire  entanglements,  machine  gun  emplace- 
ments, and  telephone  connections,  as  well  as  the  details 
of  organization  of  trench  defence  and  attack.  In  con- 
nection with  maps  prepared  from  aircraft  observation, 
which  he  exhibited,  he  pointed  out  one  feature  which 
illustrates  the  marvellous  efficiency  of  the  military  or- 
ganization at  the  front ;  that  is  that  the  results  of  air- 
craft observations  made  in  the  forenoon  are  issued  in 
the  afternoon  of  the  same  day,  complete  with  finished 
maps,  which  shovs^  the  exact  location  of  the  enemv 
trenches,  as  well  as  natural  or  artificial  topographical 
features. 

It  might  incidentally  be  mentioned  that  over  30  f)er 
cent,  of  the  members  of  the  Calgary  branch  have 
already  gone  to  the  front,  and  that  it  is  the  intention  of 
the  society  to  unveil  a  roll  of  honor  at  an  early  date. 


The  Weber  Chimney  Company,  a  firm  specializing 
on  the  construction  of  reinforced  concrete  chimneys, 
has  written  to  the  Portland  Cement  Association  as  fol- 
lows: "We  are  at  the  present  time  building  the  highest 
chimney  in  the  world,  in  Japan,  for  a  copper  smelter. 
This  chimney  is  567  feet  high  and  26  feet  5  inches  in- 
side diameter  at  the  top.  It  is  more  than  60  feet  higher 
than  any  chimney  ever  built  of  any  type  of  construc- 
tion for  any  purpose." 


It  is  stated  that  600  carpenters  are  wanted  to  go  t(j 
Jiiirope  from  Canada  to  build  a  huge  munition  plant. 

The  building  permits  issued  in  Gait,  Ont.,  for  1910  t(jtal 
$:J5;t,7y5.  This  is  an  increase  over  the  previous  3'ear  of 
.$113,646. 

The  Robinet  Brick  Company,  Limited,  a  company  incor- 
porated under  the  Ontario  Companies  Act,  has  been  dis- 
solved. 

The  Aetna  Iron  and  Steel  Company,  Limited,  has  been 
incorporated,  with  a  capital  of  $250,000;  head  office  at  Vic- 
toria, B.C. 

The  Dominion  Iron  and  Wrecking  Company,  Limited, 
has  been  incorporated,  with  a  capital  stock  of  $50,000;  head 
office  at  Montreal. 

La  Compagnie  de  Construction  de  Laval  de  Montreal, 
Limitee.  has  been  incorporated,  with  a  capital  of  $yi),O0O: 
headquarters  at  Laval  de  Montreal. 

I'Vancis  Hankin  &  Co..  Limited,  has  been  incorporated, 
with  a  capital  stock  of  $45,000;  headquarters  at  Montreal. 
The  firm  will  handle  building  supplies. 

Brant  County  is  the  twenty-fourth  county  to  adopt  the 
good  roads  system  under  the  Ontario  Highways  Act.  It  is 
proposed  to  improve  100  miles  of  rooads. 

The  total  number  of  building  permits  issued  during  the 
year  1916  in  St.  Catharines,  Ont.,  was  647,  the  value  being 
$596,715.     This  compares  with  646  in  1915,  value  $442,384. 

Halifax  has  had  a  record  building  year.  The  value  of  the 
permits  issued  amounts  to  $1,250,000,  an  increase  of  $3  60,524 
over  1915.  The  value  of  permits  from  1912  to  date  totals  over 
three  million  dollars. 

Connell's  Bridge,  crossing  the  stream  between  Torbay 
proper  and  Tapper's  Cove,  Newfoundland,  has  been  replaced 
l)y  a  structure  of  concrete.  The  new  bridge  has  a  total  length 
of  24  ft.  6  in.,  is  11  ft.  high,  and  16  ft.  in  width. 

The  value  of  the  building  permits  issued  in  Welland,  Ont., 
lor  the  month  of  December,  1916,  amounted  to  $11,225,  as 
compared  with  $19,635  for  the  same  month  in  1915.  The  total 
for'1916  was  $202,587,  as  against  $191,232.60  the  previous  year. 

McMillan  Brothers.  Limited,  has  been  incorporated,  with 
a  capital  stock  of  one  million  dollars,  head  ofTice  at  Winni- 
peg. The  firm  will  carry  on  the  business  of  builders  and  con- 
tractors, and  will  take  over  the  business  of  "McMillan  Brotli- 
crs,  Railway  Contractors." 

Building  permits  numbering  76  and  valued  at  $299,200 
were  issued  in  the  month  of  December,  1916.  in  Montreal,  as 
compared  with  104  in  1915,  at  a  value  of  $2,044,425.  The  total 
for  the  year  1916  is  1,880  permits,  valued  at  $5.'!34,184,  while 
during  1915  there  were  2,081  permits  issued,  value  $8,511,22]. 

There  were  31  building  permits,  valued  at  $18,705,  issued 
in  the  city  of  London,  Ont..  in  the  month  of  December.  1916. 
as  compared  with  24,  valued  at  $24,370.  in  December,  1915. 
During  the  year  1910  the  total  number  of  permits  issued  was 
1,034,  value  $926,125.  This  compares  with  1,235  in  1915.  value 
$1,207,630. 

Orders  have  recently  been  issued  authorizing  tlie  cliang- 
ing-  of  the  228th  Battalion  from  an  infantry  into  a  railway  con- 
struction unit.  This  will  necessitate  the  reorganization  of  the 
staff,  as  only  officers  with  qualification  as  engineers  can  hold 
commissions  with  railway  construction  units.  Lieut.-Col. 
Erchman,  the  commanding  officer,  and  a  number  of  his  offi- 
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CITS  arc  engineers  by  profession.  The  -'astli  was  recruited 
in  the  Sudbury  and  Nipissing  districts,  and  is  composed 
largely  oi  railway  men,  miners,  and  woodmen. 

Vancouver's  building  permits  for  the  month  ol  Decem- 
ber, l!tl(i,  numbered  2!),  and  are  valued  at  $a«0,a().').  In  the. 
corresponding  month  in  X915  an  equal  number  of  permits  was 
issued,  iHit  the  value  was  only  $27,180.  The  total  for  the 
twelve  months  of  IHIO  is  4]:i,  value  $2,412,889,  as  compared 
with  ()I2,  value  $l,.'-,ii:i,22<.»,  in   1U15. 

Engineer  Thomitson,  of  the  Valley  Railway,  reports  that 
about  fen  miles  of  rails  will  be  laid  to  Queenston  on  the  new 
line  this  winter,  leaving  thirty  miles  still  to  be  railed  between 
that  point  and  VVestfield.  The  scarcity  of  labor  and  the  de- 
mand for  rails  on  the  other  side  of  the  Atlantic  have  tended 
to  delay  the  progress  of  tlie  road. 

yVpplication  has  been  made  for  a  Dominion  charter  by 
the  Northern  Bolt,  Screw  and  Wire  Company,  Ltd.  This 
new  company  has  been  fonned  to  take  over  the  business  of 
the  Northern  Bolt  and  Screw  Company,  whose  business  had 
expanded  to  such  an  extent  as  to  require  further  capitaliza- 
tion.    The   capital   of  the  new   lirm   has  been   increased   from 

.fado.ooo  to  $r>oo.o()(i. 

Mr.  W.  W.  Van  Every,  manager  of  the  Water  and  Light 
Department  of  .Sault  Ste.  Marie,  Ont.,  has  submitted  esti- 
mated figures  on  the  construction  cost  of  a  water  supply  sys- 
tem for  tlie  city,  first  taking  the  supply  from  Coldwater 
Creek,  and,  second,  taking  the  supply  from  St.  Mary's  Kiver 
at  Old  Vessels  Point.  These  arc  as  follows:  First,  total  con- 
struction cost.  $:!ri2.000;  operating  costs,  approximately 
.$31,000;  second,  total  construction  cost.  $478,000;  operating 
costs,  approximately  $25,000. 

Tlie  test  of  the  wells  at  the  Sarnia  waterworks,  Point 
lulward.  is  still  under  way.  and  the  present  flow  averages 
about  500.000  gallons  per  day.  according  to  the  oflicials  of 
the  fire  and  water  committee.  The  inspector  of  the  I'"irc 
Underwriters'  Association,  however,  states  that  in  order  to 
maintain  the  present  rating  of  fire  insurance  the  city  must 
liave  a  supply  of  at  least  six  million  gallons  per  day.  It  is 
stated  that  of  the  three  new  wells  the  one  nearest  the  lake 
produces  the  largest  flow  of  water.  It  maj'.  perhaps,  be 
necessary  to  sink  more  wells  along  the  shore  until  a  sufficient 
supply  is  obtained  to  meet  the  demands  of  the  city. 

Engineer  A.  L.  McCulloch.  who  has  been  making  an  in- 
vestigation of  additional  possible  water  supply  for  Trail. 
B.C..  recently  made  a  preliminary  report  to  the  city  council. 
Several  contigtious  creeks  were  investigated,  of  which  the 
measured  flow  was  found  to  be  as  follows  in  gallons  daily: 
Cambridge  Creek,  030,000;  Nigger  Creek,  260.000;  Gorge 
Creek  (present  supply),  118.000;  Ryan  Creek.  180.000;  Tiger 
C'reek.  115.000.  The  present  flow,  it  is  anticipated,  will  be 
reduced  by  about  one-third  at  extreme  low  water.  Mr.  Mc- 
Cnlloch's  recommendation  is  that  the  city  utilize  Cambridge 
Creek,  together  with  Violin  Lake,  for  storage  purposes,  to 
supplement  the  flow.  Cambridge  Creek  has  a  watershed  of 
■i'/i  square  miles  and  is  fed  with  springs.  It  is  hoped,  in  this 
way,  to  secure  a  minimum  of  1,000,000  gallons  per  day.  There 
is  a  height  of  2:i  feet  between  the  source  of  Cambridge  Creek 
and  Violin  Lake,  and  a  total  distance  of  2.700  feet.  Violin 
Lake  can  be  util,i/ed  by  a  dam  or  a  syphon,  the  latter  being 
the  most  feasible. 

The  report  of  the  Works  Committee  of  St.  Catharines. 
Out.,  for  the  year  1916  mentions  that  the  greatest  saving 
effected  was  in  the  street  cleaning  department.  The  method 
of  financing  street  watering  as  it  applied  to  paved  streets  was 
changed,  being  amalgamated  with  the  street  cleaning  depart- 
ment. It  is  stated  that  this  has  resulted  not  only  in  a  saving 
of  money,  but  in  a  much  more  satisfactory  service.  Water- 
ing was  eliminated  entirely  from  residential  streets  and  ma- 
chine sweeping  substituted.  The  down-town  streets  were 
cleaned  by  patrols,  sweeping  machines,  and  flushing  wagons. 


and  sprinkling  was  only  retorted  to  ai  a  du»t  layer  tm  the 
main  business  streets.  The  dirt  streets  generally  were  oiled 
with  40  per  cent,  asphaltic  road  oil.  The  tola!  cost  for  thr 
year  of  street  sprinkling  and  Hushing  has  Ik-cm  9:,:(I4.02;  ittc 
total  cost  of  the  oiling  has  been  $2,U)»0.47.  and  the  total  cu»t  of 
other  methods  of  street  cleaning  $n,8U7.2H,  making  a  grand 
total  for  the  combined  system  of  $10,21»2.:i7.  Kor  the  year  1915 
the  total  cost  of  the  same  work  was  $11,433.46. 


Personals 

Lieut.  K.  L.  Duggan,  of  the  Mounted  Killes,  the  sun  of 
Mr.  G.  H.  Duggan,  of  Montreal,  president  of  the  Canadian 
Society  of  Civil  Engineers,  is  reported  wounded  in  action. 

Mr.  H.  G.  Barber  has  been  appointed  a  lieutenant  in  the 
2;i9th  Battalion  Overseas  Railway  Construction  Corps,  Cana- 
dian Expeditionary  Force.  He  was  formerly  resident  engi- 
neer for  the  C.P.R.  at  Nelson,  B.C. 

Mr.  John  G.  Sullivan,  M.  Can.  Soc.  C.  E.,  chief  engineer 
of  the  Western  lines  of  the  Canadian  Pacific  Railway,  baa 
been  nominated  for  president  of  the  American  Railway  Engi- 
neering Association  for  the  coming  year. 

Mr.  Allan  George,  of  George  &  Moorhousc,  architects. 
Toronto,  has  received  an  appointment  as  lieutenant  in  the 
35r.th  Construction  Battalion.  His  partner.  Mr.  Walter  Moor- 
house,  has  been  in  the  trenches  for  the  past  fifteen  months 
with  the  8th  Machine  Gun  Battery. 

Major  .Arthur  E.  Dubuc,  commanding  the  22nd  Battalion, 
is  among  the  officers  mentioned  in  the  New  Year's  honor  list. 
He  received  the  D.S.O.  Before  going  on  active  service  he 
was  the  district  engineer  in  Montreal  for  the  Department  of 
Public  Works.     He  has  been  twice  wounded. 

I^ieut.  H.  Featherston.  of  Montreal,  has  been  awarded 
the  military  cross.  Prior  to  the  war  he  was  in  partnership 
as  architect  with  Mr.  J.  McDougall.  In  England  he  was 
transferred  to  the  1st  Battery.  1st  Brigade  Canadian  Field 
Artillery,  and  was  appointed  A.D.C.  to  General  Burstall. 

Mr.  W.  .\.  Cowan.  A.  M.  Can.  Soc.  C.  E..  who  w*>  for- 
merly division  engineer  Transcontinental  Division  (Ontario). 
Canadian  Government  Railways,  has  been  appointed  acting 
general  superintendent  Transcontinental  Division.  Cochrane. 
Ont..  during  the  absence  of  Mr.  F.  P.  Brady,  on  account  of 
ill-health. 

Mr.  A.  E.  Griffin,  of  the  firm  of  Foley.  W'elsh  &  Stewart, 
has  been  asked  to  report  in  England  at  once,  where  he  will 
be  given  charge  of  the  corps  of  railway  construction  men 
which  is  being  raised  for  service  in  France.  Commissions  in 
the  new  corps,  under  Lieut. -Col.  Griffin,  have  been  offered 
to  Messrs.  W.  Sharp.  C.  Leader.  .\.  Mcintosh,  and  .\.  Wim- 
bles, all  of  whom  have  also  been  connected  intimately  with 
the  work  of  Foley.  Welch  &  Stewart.  They  have  been  asso- 
ciated with  the  72nd  Scaforth  Highlanders  in  Vancoinrer. 
The  appointments  are  made  by  Col.  J.  W.  Stewart,  who  is  so 
well  known  in  connection  with  railway  construction  work. 
and  who  now  holds  the  position  of  deputy  director  of  light 
railway  construction  in  France. 

Lieut.-Col.  L.  T.  Martin,  director  of  the  Kennedy  Con- 
struction Company.  Montreal,  a  member  of  the  firm  of 
O'Brien  &  Martin,  railway  contractors,  and  general  manager 
i>f  the  Great  Lakes  Dredging  Company.  Port  Arthur,  has 
been  commissioned  to  raise  a  new  construction  battalion. 
consisting  of  1,200  officers  and  men.  which  will  be  recruited 
from  all  parts  of  Canada.  This  battalion  will  be  on  similar 
lines  to  the  one  raised  by  Lieut.-Col.  Ramsay  of  the  C.P.R.. 
which  has  done  splendid  work  in  the  construction  of  military 
railways.  Lieut.-Col.  Martin  is  associated  in  business  affairs 
with  Mr.  M.  J.  O'Brien,  of  Renfrew  and  Montreal,  the  well- 
known  railway  contractor,  who  is  also  interested  in  many 
and  varied  industries.  His  experience  in  railway  construc- 
tion and  organization  should  prove  of  immense  service  to 
the  Allies. 


Contracts  Department 

News    of    Special    Interest    to    Contractors,    En^neers,    Manufacturers    and 

Dealers  in  Building  Supplies 


Waterworks,  Sewerage   and 
Roadways 

Brantfor.d  Ont. 

The  county  council  contemplate  the 
construction  of  100  miles  of  roadway. 
A.  E.  Watts,  K.C.,  is  clerk. 

Dartmouth,  N.  S. 

The  by-law  for  the  water  and  sewerage 
extension  on  Stair  Street  and  Victoria 
Road  has  been  passed.  It  is  estimated 
to  cost  $5,000.  Clerk,  Alfred  Elliot.  En- 
gineer and  Acting  Superintendent,  E. 
Nichols. 

Dundas,  Ont. 

The  by-law  regarding  the  construction 
of  trunk  sewers,  etc.,  to  cost  $55,995, 
was  carried  here  on  January  1st.  Messrs. 
Murray  &  Lowes,  186  King  Street  West, 
Toronto,  are  the  engineers. 

Hamilton,  Ont. 

The  by-law  for  the  construction  ot 
storm  sewers  to  cost  $01,000  was  defeat- 
ed here  on  January  1st.  S.  H.  Kent  is 
city  engineer. 

Markham,  Ont. 

.\  by-law  was  carried  here  to  raise 
$6,000  for  the  extension  to  the  water- 
works system.     Clerk,  M.  White. 

St.  Lambert,  Que. 

Tenders  will  be  received  by  the  sec- 
retary-treasurer until  5  p.m.,,  January 
32nd.  for  the  supply  of  pumping  equip- 
ment. H.  A.  Gibeau,  Town  Hall,  is  en- 
gineer. 

The  building  of  a  main  highway  along 
the  south  shore  of  the  St.  Lawrence 
Kiver  is  contemplated  here  by  the  Pro- 
vincial Government.  Minister,  L.  A. 
Taschereau,  Quebec.  Government  Engi- 
neer, Mr.  Lariviere.  Quebec. 

Sandwich,  Ont. 

I'lans  are  being  pre])ared  for  sewer 
and  water  mains  of  vitrified,  salt  glazed 
construction  to  be  laid  here.  C.  R.  Mc- 
Coll,  135  Assumption  Street,  Windsor, 
Ont.,  is  engineer. 

Plans  and  estimates  are  being  prepared 
for  cement  and  concrete  pavement  and 
walks  to  be  laid  on  Askin  Boulevard 
liere.  C.  R.  McCoU,  125  .Assumption 
.Street,  Windsor,  Ont.,  is  engineer.  Work 
will  commence  in  the  spring. 

Sault  Ste.  Marie,  Ont. 

By-laws  have  licen  carried  for  the  con- 
struction of  storm  sewers  on  McGregor 
Avenue,  $30,000.  and  on  Elgin  Street, 
$18,000.    .R.  G.  Campbell  is  clerk. 

Toronto,  Ont.       ' 

The  Secretary  of  the  Board  of  Control, 
r.  McQueen,  will  receive  tenders  until 
January  IGth  for  excavating,  laying  and 
jointing  of  12-inch  water  pipes,  valves 
and  special  castings.  Specifications,  etc.. 
may  be  seen  at  room  320,  City  Hall. 

Trail,  B.C. 

Tn    connection   with    the   water   supply 


and  sewage  system  for  this  city,  the  en- 
gineer, A.  L.  McCulloch,  Nelson,  B.C., 
recommended  that  the  city  utilize  Cam- 
bridge Creek,  together  with  Violin  Lake, 
to  supplement  the  flow  for  storage  pur- 
poses. Violin  Lake  to  be  utilized  by  a 
dam  or  a  syphon,  the  latter  being  prob- 
able. Engineer  is  now  taking  levels  for 
sewer  system,  to  be  built  on  the  local 
improvement   plan. 

CONTRACTS  AWARDED 

Winnipeg,  Man. 

The  London  Concrete  Machinery  Com- 
pany have  secured  the  coptract  to  supply 
the  Winnipeg  Aqueduct  Construction 
Company  with  three  one-yard  batch  mix- 
ers. 

In  connection  with  the  construction  of 
'.tyi  miles  of  reinforced  concrete  pipe  for 
the  Greater  Winnipeg  Water  District,  the 
general  contract  has  been  awarded  to 
Winnipeg  Aqueduct  Construction  Com- 
pany, 617  Union  Bank  Building.  Work 
will  be  started  in  the  spring.  Contract 
covers  the  supply  of  pipe  and  labor  of 
laying  same. 


Railroads,  Bridges  and  Wharves 

Banff,  Alta. 

The  Cascade  Scenic  Railway  Company 
contemplate  the  building  of  a  scenic  rail- 
way at  this  place.  Solicitors.  Moran, 
.Anderson    &   Guy.    of   Winnipeg. 

New  Westminster,  B.C. 

Plans  are  being  prepared  for  a  new 
freight  shed  to  be  erected  here  for  the 
Northern  Pacific  Railway.  F.  G.  Prest. 
St.   Paul.  Minn.,  is  purchasing  agent. 

Peace  River  Crossing,  Alta. 

Tenders  arc  to  be  called  by  the  Ed- 
monton, Dunvegan  and  B.  C.  Railway 
for  the  erection  of  a  bridge  of  steel  con- 
struction over  the  Peace  River.  Engi- 
neer, W.  R.  Smith,  Edmonton,  Dunvegan 
&  B.  C.  Station.  Approximate  cost, 
$1,000,000. 

Victoria,  B.C. 

A  by-l;iw  is  to  be  submitted  on  Janu- 
ary 11th  to  raise  $40,000  for  the  construc- 
tion of  a  steel  bascule  swing  or  lift 
bridge.     W.   J,    Dowler  is   clerk. 

Wiarton,  Ont. 

The  Keppel  Township  Council  con- 
template the  construction  of  a  bridge. 
Clerk.  G.  W.  .Atkey.  Wiarton.  Approxi- 
mate cost.  $3,500. 

CONTRACTS  AWARDED 

St.  Andrews.  N.B. 

Barrott.  Blackader  &  Webster.  10  Cath- 
cart  Street.  Montreal,  are  the  architects 
on  the  dormitory  to  be  erected  here  for 
the  Canadian  Pacific  Railway.  The  gen- 
eral contractors  are  the  Deakin  Con- 
struction Company,  37  Mayor  Street. 
Montreal.  Building  will  be  three  storeys 
and   of   stucco   construction. 


Public  Buildings,  Churches 
and  Schools 

Causapscal,  Que. 

The  erection  of  a  school,  to  cost  $3,000, 
is  contemplated  here.  H.  Lemarie  is  sec- 
retary-treasurer of  the  School  Board. 

Dundas,  Ont. 

The  by-law  for  the  erection  of  a  high 
school  here  was  defeated  on  January  1st. 
W.  H.  Moss  is  Secretary  of  the  Board 
of  Education. 

Esquimau,  B.C. 

The  erection  of  an  eight  roomed  school 
is  contemplated  here.  L.  Tait,  Capt. 
Mulcahy  and  W.  Walker  Wilson  are 
members  of  the  Building  Commission. 

Fraserville,  Que. 

\n  addition  to  the  Hospital  St.  Joseph 
Du  Precieux-Sang  is  contemplated  here. 
Superior,   Sister   M.   Olympiade. 

Halifax,  N.S. 

The  Military  Hospitals  Commission, 
Cogswell  Street,  contemplate  converting 
the  old  Dalhousie  College  building  into 
a  convalescent  hospital.  Two  additional 
wooden  wings  will  be  erected. 

Listowel,  Ont. 

A  by-law  was  passed  here  for  improve- 
ments to  public  and  high  schools  at  a 
cost  of  $20,000. 

Montreal  East,  Que. 

Plans  are  in  progress  for  the  erection 
of  a  school  for  the  Roman  Catholic 
School  Commission,  5430  Notre  Dame 
Street  East,  to  cost  $25,000.  O.  La- 
monche  is  secretary-treasurer. 

Niagara  Falls,  Ont. 

-\  new  fire  hall  of  two  storeys  and 
brick  construction  to  cost  $12,000  is  con- 
templated here.  W.  J.  Seymour  is  clerk. 
By-law  was  passed   on  January   1st. 

Owen  Sound,  Ont. 

School  Section  No.  1,  Sarawak  and 
Keppel  Townships,  contemplate  build- 
ing a  new  school  house  early  in  the 
spring.  Secretary-Treasurer,  Wm.  Ca- 
vell,  R.  R.  No.  7,   Owen  Sound. 

Repentigny  les  Bains,  Que. 

The  erection  of  a  school,  to  cost  $4,000, 
is  contemplated  here.  Ludger  Hervieux 
is  secretary-treasurer. 

Rigaud  Village,  Que. 

The  erection  of  a  school,  to  cost 
$10,000.  is  contemplated  here.  J.  F.  Chev- 
rotte  is  secretary-treasurer. 

Riviere  Bleue,  Que. 

The  erection  of  a  school,  to  cost  $7,000. 
is  contemplated  here.  Joseph  Berube  is 
secretary-treasurer. 

St.  Eusebe,  Que. 

Tenders  will  be  received  until  January 
].")tli  by  J.  W.  Dionne,  Curate  of  the  new 
church /to  he  erected  here  at  the  cost  of 
$15,000. 

Sydney,  N.S. 

.Mterations  to  orphanage  building  are 
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— an  effort  to  improve  conditions,  and  a  continuance  of 

Princioal   Contents  p  building  operations,  within  reason,  of  course,  seems 

,  .  Ta  *"  offer  the  best  medium  for  stabilizing  the  situation. 

'■''''""'     Contractors  ought,  therefore,  to  reorganize  their  fa- 

Shtct  Asphalt  Street  Pavements '1  cilities  for  meeting  this  problem. 

Reinforced  Concrete  Ship  Construction  •>;(  yjjjg  year's  work,  to  all  appearance,  will  tax  thc 

Concrete  Roads  of  Doubtful  Economy •'>•'»  country's  labor  supply.     Increased  material  costs  and 

C   S   C   K   Committee  Reports •<>'  ^''*^  difficulty  of  deliveries  are  bound  to  have  a  retard- 

,,  .        .  ,      ,       „  •  ,.       r^  .  an  '"PT  influence  on  building  construction.    Thc  onlv  wav 

Union  .School  at  Brighton,  Ont open  for  the  builders  i.>;  to  conserve  their  workmen.  Pre- 

Btiildinjj  Code   for  Flat  Slabs   for   What   is    Kn,.un   as  ^^^^^  circumstances  have  produced  less  efficient  labcr 

Kour-way  Type  of  Construction "i  liecause  it  has  decreased  the  supply  of  skilled  labor. 

Practical  Hints  for  the  Contractor Methods  must  be  sought  to  conserve  and  improve  thc 

Hydrated  Lime  Produces  Beneficial  Results  ami  Ow  i  efficiency  of  the  working  force,  to  reduce  manual  labor 

comes  Ditliculties '''  ^'^  ^  minimum,  to  devise  schemes  that  are  labor-saving. 

Mainly  Constructional ^'  *  *  * 

Labor-saving  tools  coupled  with  a  more  efficient 

Meeting    Labor    Shortage  organization  seem   to  offer  the  desired  solution.     A 

.  more  extensive  use  of  construction  plant,  with  more 

THERE  has  been  a  considerable  amount  of  dis-  copious   employment   of  special   methods   are   highly 

cussion  recently  regarding  the  employment  of  desirable  and  there  are  indications  that  such  are  oii 

alien    eiieiny    labor   on    Canadian    construction  ti,c  increase.     Huildcrs  should  be  ready  to  seize  every 

work,  both  governmental  and   private.     I'atri-  oi)portunity  to  install  a  device  or  employ  a  prixess  that 

otic   fervor   naturally   rebels   at   the   thought   of   such  will    lead    to   a   conservation   of   their  working   force. 

apparent  lack  of  discrimination  in  war  times.     \\  ith-  They  should  scan  thc  horizon  for  new  economies  and 

out  either  advocating  or  condemning  the  use  of  enemy  improved  developments.    These  necessities  are  forced 

labor   without   a   clearer   understanding  of   the   indi-  nn  many  builders  by  circumstances,  but  they  should 

vidual    circumstances    pertaining    to    each    jiarticular  be  more  vigorously  sought  at  the  present  moment  as 

job,  wc  believe  thc  fact  that  such  a  condition  obtains  a  means  of  raising  the  standard  of  efficiency.     Thc 

iinlv  serves  to  impress  the  present  labor  situation  more  business  aim  of  every  contractor  is  to  produce  thc 

forcibly    upon    us.      Contractors    throughout    Canada  maximum  amount  of  work  for  the  least  expenditure 

universally  agree  that  the  greatest  trouble  they  arc  and  investment.  •  More  machines,  better  plant,  more 

u])  against  is  the  unprecedented  labor  scarcity.     In  all  etiicicnt  organization  will  secure  this  ideal  and  pro- 

probahilitv  this  country  has  never  before  experienced  duce  thereby  advantages  of  great  benefit  and  lasting 

a  sliortage  of  workmen  in  all  lines  to  as  great  an  ex-  effect. 


50 


THE    CONTRACT    RECORD 


January   17,    I'jl" 


Toronto's  Flat-Slab   Building  Code 

WE  print  elsewhere  in  this  issne  a  brief  article 
by  Mr.  W.  W.  Pearse,  C.E.,  city  architect 
and  superintendent  of  buildings  of  the  city 
of  Toronto,  on  the  subject  of  four- way  fiat 
slab  concrete  construction.  The  city  of  Toronto  has 
not  had  any  standard  specification  coverino-  this  type 
of  construction,  and  quite  recently  decided  to  adopt, 
temporarily  at  least,  the  code  of  the  city  of  Chicago. 
Mr.  Pearse  was  naturally  anxious  to  verify  the  de- 
pendability of  the  Chicago  code,  which  though  in  force 
for  several  years  has  remained  a  closed  book  so  far  as 
the  theorv  underlying  its  original  recommendation  for 
adoption  is  concerned.  With  the  object  of  discover- 
ing this  theory  he  has  followed  up  several  synthetic 
suggestions,  and  has  finally  succeeded,  apparently,  in 
duplicating  the  original  line  of  computation  followed 
by  the  men  who  cbmpiled  the  Chicago  code.  This 
theory,  in  Mr.  Pearse's  opinion,  affords  an  ample  factor 
of  safety,  and  he  is  now  thoroughly  satisfied  with  its 
adoption  for  the  city  of  Toronto. 

In  the  same  article  Mr.  Pearse  has  generously 
handed  us  for  publication  a  valuable  table  of  calculated 
.quantities  for  this  type  of  construction  work  which 
will  not  only  be  found  a  very  considerable  time-saver 
by  the  contractor  but  will  also  act  as  a  check  or  guar- 
antee of  the  accuracy  of  such  figures  which  any  con- 
tractor may  choose  to  work  out  for  himself.  We  par- 
ticularh'  commend  this  table  of  values  to  contractors 
and  architects  in  general,  as  we  know  just  how  great 
the  difficidties  have  been  in  the  past,  caused  either 
through  errors  in  such  calculations  or  entire  inability 
to  cope  with  the  problem.  We  speak  of  Mr.  Pearse's 
action  as  generous,  as  it  shows  what  we  consider  to  be 
a  very  proper  spirit — all  too  rare  in  these  days  of  keen 
competition — a  desire  to  help  the  other  fellow  smooth 
out  some  of  the  rough  places  on  his  pathway. 

W^e  understand  that  it  is  just  possible  some  modi- 
fication may  be  allowed  from  the  Chicago  code,  but 
this  has  not  yet  been  determined,  and  will  depend  to  a 
considerable  extent  upon  certain  exhaustive  tests  by 
the  city  architect's  department  now  under  way  and 
nearing  completion. 


Comparative  Bids  Show  the   Cheapness   of 
Concrete  Buildings 

IN  connection  with  the  plans  of  an  office  building 
recentl}'  erected  in  Chattanooga,  Tenn.,  a  variet}' 
of  alternative  specifications  were  drawn  up  for  the 
purpose  of  obtaining  comparative  bids  on  different 
types  of  design.  The  figures  that  were  received  are  of 
interest  as  illustrating  the  very  "wide  variation  in  cost 
that  exists  for  various  modes  of  construction,  and  they 
further  show  that  concrete  construction  is  consider- 
ably cheaper  than  a  design  carried  out  with  steel.  The 
accepted  bid  for  a  concrete  building  was  but  52  per 
cent,  of  the  lowest  tender  for  a  standard  structural 
steel  frame  with  terra  cotta  flat  arch  floors.  The  wide 
discrepancy  between  the  costs  of  diflferent  designs  is 
shown  by  the  fact  that  the  lowest  bid  for  the  most  ex- 
pensive type  of  design  was  125  per  cent,  greater  than 
the  smallest  tender  received. 

The  building  in  question  is  94  ft.  by  135  ft.  in  plan 
and  12  storeys  high.  The  foundations  were  built  with 
reinforced  concrete  piers  to  bed  rock,  and  tenders  for 
this  portion  of  the  work  were  not  included  in  those  for 
the  superstructure.  For  the  portion  of  the  building 
above  the  foundation.Sv  the  specifications  were  drawn 
up  to  invite  bids  for  six  different  types  of  design,  as 


follows:  (1)  structural  steel  skeleton  with  terra  cotta 
flat  arch  floors;  (2)  structural  steel  skeleton  with  rein- 
forced concrete  and  terra  cotta  floors;  (3)  reinforced 
concrete  skeleton  with  either  reinforced  concrete  and 
terra  cotta  or  metal  floor  slabs;  (4)  structural  steel 
frame  with  reinforced  concrete  and  metal  floor  slabs ; 

(5)  structural  steel-concrete  construction,  known  as 
"M"  system,  patented  by  the  Standard  Concrete  Com- 
pany; and  (6)  system  used  by  the  Metropolitan  l^ire- 
]>roofing  Company. 

The  lowest  bids  for  each  design  were  as  follows: 
(1)  $139,000;  (2)  $138,000;  (3)  $72,000  for  the  rein- 
forced concrete  fra'me  and  terra  cotta  floors,  or  $69,000 
for  metal  floor  slabs;  (4)  $127,000;  (5)  $147,000;  and 

(6)  $155,000. 

The  $72,000  lender  was  accepted.  Preference  was 
given  to  this  figure  over  the  $69,000  bid  because  it  was 
believed  that  the  use  of  terra  cotta  in  place  of  metal 
floors  was  worth  the  difference. 

The  above  figures  show  the  wide  range  in  cost  that 
exists  for  various  types  of  construction.  The  remark- 
able cheapness  of  concrete  is  well  exemplified,  the  cost 
of  such  a  building  being  roughly  one-half  that  of  a 
structural  steel  building.  Part  of  this  discrepancy  is 
accounted  for,  no  doubt,  by  the  high  current  prices  of 
steel  and  uncertainty  of  deliver}',  coupled  with  the 
relatively  low  cost  of  concrete. 

An  interesting  point  exhibited  in  this  building  is 
the  use'  made  of  rich  mixes,  advantage  being  taken  of 
the  low  price  of  cement.  A  1 :1 :2  mix  was  adopted 
for  the  columns  up  to  the  tenth  floor,  with  a  1 :1.8:3.7 
mix  above  the  tenth  floor.  Comparatively  small  per- 
centages of  steel  were  employed. 


A   Survey   of  Canada's  Natural  Resources 

A  survey  of  the  natural  resources  of  Canada  is 
being  undertaken  in  connection  with  tiie  Canadian  Pa- 
cific Railway,  which  has  for  its  purpose  the  co-ordina- 
tion of  the  work  which  has  been  done  by  government 
departments,  with  other  data  which  the  government 
has  not  collected,  therel^y  making  easily  accessible,  to 
those  qualified  to  utilize  the  information,  as  much  data 
as  possible  relative  to  the  natural  resources  of  Canada. 
Care  will  be  taken  not  to  do  work  that  has  already 
been  done.  Arthur  D.  Little,  Ltd.,  the  Canadian  branch 
of  a  Boston  organization  of  analytical  chemists,  are  the 
directors  of  the  work.  The  information  now  available 
is  to  be  collected  on  standard  forms  and  transferred  to 
cards,  so  as  to  make  it  possible  to  quickly  separate  the 
cards  according  to  required  classification  at  the  mo- 
ment. Thus  if  one  desires  to  know  all  the  places  in 
Canada  where  deposits  of  iron  are  to  be  found  in  prox- 
imity with  limestone,  water  power,  or  some  other  re- 
source, the  list  of  localities  can  be  supplied  very 
quickly.  To  accomplish  this  work  it  is  announced  that 
it  will  be  necessar}-  to  have  part  time  assistance  from 
many  ])eople  who  may  be  able  to  devote  a  small  frac- 
tion of  their  spare  time  to  the  work  because  of  self- 
interest,  patriotism,  local  pride,  and  in  some  cases  nom- 
inal remuneration.  A  bulletin  is  now  being  compiled 
setting  forth  in  greater  detail  the  plan  and  purposes  of 
the  survey,  and  this  will  be  sent  out  especially  to  those 
whose  co-operation  is  desired. 


A  new  field  for  the  use  of  bitumen  in  road  surfac- 
ing was  indicated  in  the  discussions  at  the  recent  meet- 
ing of  the  Amc-ican  Association  of  State  Highway 
Officials.  This  vras  in  connection  with  the  construc- 
tion of  sand-cla}',  top-soil  and  gravel  roads,  such  as 
are  being  built  so   extensively  throughout  the  South. 
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Sheet    Asphalt    Street    Pavements 

Requirements  of  Subgrade,    Base,  Binder  Course  and 
Surface— Nature  and  Properties  of  Asphalts— Failures 

By  T.  U.  Cro»»ley* -— 


Composition. 
The  four  essential  parts  of  a  sheet  asphalt  pavement 
are:  (1)   Suhfi^racle  or  foundation;   (2)   concrete  base; 
(3)  binder  course;  and  (4)  surface  or  top. 

Subgrade. 

A  proper  study  of  this  important  clement  is  essen- 
tial, it  is  the  portion  of  work  most  affected  by  local 
conditions  of  soil  and  topography.  Soils  may  be 
roughly  divided  into  three  main  classes,  though,  of 
course,  there  are  several  variations  of  each:  (l)  Gra- 
velly or  sandy  ;  (2)  loamy  ;  and  (3)  clay.  The  first  two 
classes  present  the  least  difficulty  to  the  asphalt  engi 
neer.  They  drain  well,  and  surface  waters  are  nol 
likely  to  be  in  contact  with  the  concrete  base,  thus 
avoiding  frost  troubles.  I'ackfilling  of  excavation  can 
be  thoroughly  done  by  watering,  with  considerable 
saving  of  labor  and  time.  The  preparation  of  the  grade 
to  good  crown  and  smooth  surface  is  also  less  ex- 
pensive. Where  the  town  site  is  on  a  sloi)e  of  light 
alluvial  .soil  at  no  great  depth  over  rock  or  hardpan 
some  measures  should  be  taken  to  prevent  shifting  of 
soil  under  sheets  running  at  right  angles  to  direction 
of  slope. 

Clay  represents  the  extreme  of  difficulty  in  prepar- 
ing subgrade.  Many  elaborate  means  of  snbdrainage 
have  been  used.  Different  cases  call  for  difterent  treat- 
ment, but  common  sense  is  of  more  value  than  ])rcce- 
dent  in  many  cases,  the  object  in  view  being  the  rai)id 
elimination  of  water  from  the  soil  immediately  nndei. 
the  concrete  base. 

Preliminary  to  the  preparati<m  of  subgrade  and  of 
considerable  importance  is  the  proper  condition  of 
sewers,  gas,  water,  and  wire  mains.  These  shotdd  be 
closely  looked  into,  repairs  made,  and  trenches  very 
carefully  backfilled.  In  many  cases  cable,  water,  and 
gas  mains  may  be  located  at  sides  of  roadway,  so  that 
subsequent  repairs  will  not  necessitate  breaking  up  of 
pavement.  It  is  almost  impossible  to  patch  a  pave 
ment  so  that  the  repair  will  not  present  an  increasingly 
noticeable  defect.  Small  towns  growing  rapidly  should 
be  especially  careful  about  the  consideration  of  such 
pavements,  taking  plenty  of  time  to  find  out  what 
future  reciuirenu-nts  of  underground  work  may  arise. 

Concrete  Base. 

The  subgrade  being  satisfactory,  or  considered  so. 
the  concrete  base  is  laid.  A  1 :2 :5  or  1 :3 :6  cement  con 
Crete  is  used,  and,  except  in  very  narrow  streets,  should 
1)C  six  inches  thick.  The  surface  should  be  true  to 
crown  and  free  from  depressions.  The  fini.sh  should  be 
given  by  a  heavy  template.  It  must  be  borne  in  min<l 
That  a  sheet  asphalt  surface  is  not  a  solid,  but  a  more 
or  less  fluid,  hotly,  and  will  conform  to  any  variation 
in  the  fixed  concrete  on  which  it  rests.  It  is  impossii)le 
to  get  a  smooth  asphalt  surface  over  a  nnigh  concrete 
i)ase.  It  mav  look  right  when  rolled,  but  a  year  under 
traffic  will  serve  to  show  on  the  surface  the  profile  nf 

tlie  base. 

Binder  Course. 

This  is  laid  on  the  concrete  base,  and  consists  of 


•  Extract  of  paper  before  the  Canadian  Society  of  Clvfl  Kngit 


crushed  stone  and  asjihalt  as  a  rule.  It  is  essential  that 
the  concrete  be  thoroughly  set  and  dry.  If  this  is  not 
the  ca.se  there  is  great  ri.sk  not  only  to  the  base  itself, 
but  that  the  moisture  given  oflF  will  honeycomb  the 
binder  and  surface  courses,  causing  rapid  deterioration 
of  the  pavement. 

There  are  two  forms  of  binder  course — "closed"  and 
"open." 

Closed  binders  consist  of  crushed  stone  and  coarse 
sand.  The  stone  should  not  be  "crushed  run,"  as  this 
contains  too  much  fine  material,  presenting  an  unne- 
cessary amount  of  surface.  This  requires  more  bitu- 
men, and  is  difficult  to  lay  smoothly. 

Closed  binders  should  contain  little  or  no  material 
|)assing  60  mesh  sieve,  about  15  to  20  per  cent,  passing 
10  mesh,  and  about  20  to  25  per  cent,  passing  4  mesh ; 
remainder  should  pass  1  in.  ring  for  1 14  course  or  Jsi 
in.  ring  for  1  in.  course,  to  prevent  possibility  of  excess 
of  oversize.  This  would  require  for  coating  about  4  to 
4.5  per  cent,  of  bitumen.  Open  binder  should  consist 
of  crushed  stone  which  has  been  screened  free  of  sizes 
under  l4  in.  It  will  require  about  3  to  3.5  per  cent,  of 
bitumen. 

liinder  course  should  look  bright  and  glossy  when 
laid.  If  it  appears  dead  and  dull  it  has  been  overheated 
or  contains  fine  material  in  excess.  "Open"  binder 
should  always  look  bright.  If  the  trucks  bringing 
binder  to  the  street  are  dripping  noticeably,  or  if  on 
spreading  the  binder  there  is  a  spot  completely  filled 
with  bitumen,  an  excess  of  bitumen  is  being  used. 
Such  spots  if  of  larger  area  than  one  square  foot  should 
be  removed.  One  way  of  preventing  this  trouble  is  to 
dump  the  truck  ahead  of  requirements  to  such  a  dis- 
tance that  all  material  must  be  shovelled  over.  If  any 
large  spots  of  this  nature  are  left  the  excess  of  bitumen 
is  liable  to  be  drawn  into  the  surface  course,  under  the 
influence  of  the  sun.  and  give  rise  to  soft  spots  in  the 
pavement. 

It  is  the  practice  with  some  contractors  to  use  a 
harder  bitumen  in  the  binder  course,  about  10  points 
on  the  penetrometer.  If  a  penetration  of  65  to  70  de- 
grees is  used  for  the  "top,"  then  55  to  60  degrees  would 
be  used  for  the  binder.  I  believe  the  idea  is  that  the 
mass  is  held  together  rather  by  the  tensile  strength  of 
the  bitumen  than  by  its  surface  tension.  The  voids 
are  large,  and  are  not  filled  with  the  bitumen  as  in  sur- 
face mix.  This  is,  in  my  opinion,  an  unnecessarj-  re- 
finement, and  even  faulty  in  the  case  of  a  street  with 
light  traffic  in  a  cold  climate,  having  a  greater  ten- 
dcncv  to  crack  by  contraction. 

Surface  or  Top. 
This  consists  of  bitumen,  filler,  and  sand.  The 
Trinidad  asphalt,  containing  about  30  per  cent,  of 
finely  divided  mineral  matter,  requires  no  additional 
tiller,  but  has  to  be  fiuxed  with  a  specially  pre|>ared 
heavy  asphaltic  oil  to  the  required  consistency  l)cforc 
licing  mixed  with  the  sand  aggregate. 

In  addition  to  .sand,  dust  is  required  as  a  filler,  to 
utilize  the  malthas  or  liquid  asphalts.  The  science  of 
controlling  these  aggregates  has  been  developed  to 
such  an  extent  in  America  that  the  present  use     • 
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natural  rock  asphalts  is  very  limited  here,  being  con- 
lined  to  cities  and  town  within  very  short  haul  of  the 
deposits  of  the  bituminous  limestone  or  rock  asphalt. 
Where  the  rock  asphalt  is  used,  the  whole  of  the  sur- 
face material  is  hauled ;  whereas  with  the  liquid  as- 
phalts only  the  10  or  12  per  cent,  of  bitumerris  hauled, 
the  material  for  the  aggregate  being  generally  obtained 
locally. 

The  tiller  is  cement  or  limestone  dust,  preferably 
cement,  and  the  mixture  of  sand  and  cement  is  graded 
from  200  mesh  to  10  mesh.  Sands  do  not  behave  in  the 
same  way  with  bitumens ;  some  will  hold  more  than 
others.  In  connection  with  the  filler  it  is  desirable, 
especially  if  heavy  trafific  is  expected,  that  a  large  pro- 
portion of  the  200  mesh  material  shall  be  dust  that  will 
remain  suspended  in  water  for  15  seconds,  otherwise 
the  fine  material  is  sandy,  and  will  not  make  a  road  to 
stand  heavy  wear.  The  finest  of  sands  may  have  about 
30  per  cent,  of  voids— in  fact,  it  has  been  shown  that 
the  voids  in  sand  do  not  vary  much  over  quite  a  wide 
range  of  size.  The  life  of  an  asphalt  surface  depends 
on  the  filling  of  voids  and  the  complete  covering  of  all 
particles  with  bitumen.  Speaking  generally,  a  surface 
mixture  may  contain  bitumen  equal  to  10.5  to  12.0  per 
cent. 
.  Filler  (200  mesh)  12  to  15  per  cent.  Three-quar- 
ters of  this  material  should  be  fine  enough  to  remain  in 
suspension  in  water  for  15  seconds.  Sand — 100  mesh, 
13  per  cent.;  80  mesh,  13  per  cent.;  50  mesh,  15  per 
cent.;  40  mesh,  15  per  cent;  30  mesh,  10  per  cent.;  20 
mesh,  10  per  cent.  Local  conditions,  however,  may 
occasion  considerable  variations.  Sand  should  l)e 
sharp  and  clean.  The  objection  to  a  dirty  sand  does 
not  lie  in  the  fact  that  fine  silt  is  present,  but  because 
the  particles  of  such  a  sand  are  coated  with  this  silt, 
and  therefore  are  not  brought  into  complete  contact 
with  the  hot  asphalt  when  the  mixture  is  made. 

If  local  conditions  make  it  necessary  to  use  such 
sand  it  might  be  cleaned  by  passing  through  a  revolv- 
ing screen  or  by  dropping  down  a  vertical  chute  on  to 
a  baffle  plate. 

The  surface  mixture  is  brought  to  the  street  in 
trucks  and  dumped  on  the  binder  at  a  point  somewhat 
in  advance  of  requirements,  so  that  it  will  be  necessary 
to  turn  over  the  whole  load  by  sho\elling  and  wheeling 
to  working  area.  It  is  not  good  practice  to  dump  at 
the  spot  where  it  is  to  be  raked.  It  is  a  practice  some- 
times to  smear  the  bottom  of  the  truck  with  asphaltic 
oil  to  facilitate  dumping.  This  is  unnecessarv,  and 
there  is  a  danger  of  using  too  much  oil  and  producing 
soft  spots  in  the  surface.  The  mixture  should  be  at  300 
degrees  F.  when  dumped,  and  should  not  be  dumped  if 
less  than  275  degrees  F.  At  lower  temperatures  it  is 
difficult  to  rake  out  and  roll  smooth. 

Preparation  of  Specifications. 

In  connection  with  a  contract  for  paving  with  as- 
phalt in  any  of  the  various  methods,  the  inspecting 
engineer  and  cliemist  are  of  should  be  called  into  co- 
operation at  the  earliest  stages  of  the  proposed  work. 
They  should  know  local  conditions  of  soil,  drainage, 
and  traffic.  With  these  in  view,  specifications  should 
he  drawn  up.  Tt  has  been  too  frequently  the  practice 
to  cop3'  specifications  of  other  cities,  especially  where 
these  are  known  or  reputed  to  have  good  pavements. 

This  question  of  reputation  is  sometimes  a  happv 
accident  or  the  result  of  a  trip  over  a  few  streets  by  a 
more  or  less  qualified  committee  in  a  car  belonging  to 
the  head  of  the  roads  department. 

Especially  to  be  avoided  is  the  inclusion  in  a  speci- 
fication of  some  feature  introduced  with  success  in  one 


or  more  cases  to  counteract  some  special  local  condi- 
tion or  on  account  of  the  local  availibility  of  some  spe- 
cial material.  Richardson  cites  a  case  wherein  an  engi- 
neer specified  cinders  for  subgrade  drainage  and  insist- 
ed on  their  use.  A  large  quantity  was  used,  subject  to 
a  200-mile  haul,  when  good  gravel  was  available  within 
easy  carting  distance. 

In  drawing  up  specifications  for  the  sand  aggregate 
of  a  sheet  asphalt  pavement  the  question  of  sand  sup- 
ply should  be  studied  and  the  best  grades  from  this 
supply  should  be  specified.  This  will  forestall  the 
necessity  of  permitting  variants  from  specifications. 

The  following  is  suggested  as  a  preamble  to  specifi- 
cations for  a  sheet  asphalt  paving: 

Specifications  for  Sheet  Asphalt  Paving. 
Town  of 

Preamble. 

The  object  of  these  specifications  is: 
1.  To  provide  a  means  of  ensuring  that  a  first-class 
sheet  asphalt  pavement  be  laid  in  the  Town  of 


2.  To  regulate  the  conditions  under  which  it  shall 
be  laid ;  and 

3.  To  state  what  limits  of  chemical  and  physical 
properties  in  the  materials  used  shall  be  deemed  suffi- 
cient and  expedient  to  that  end. 

Parties  tendering  to  supply  and  lay  pavements 
under  these  specifications  will  be  compelled  to  comply 
with  the  conditions  set  forth,  in  every  detail,  without 
recourse,  excepting  only  as  follows : 

(a)  That  notice  shall  be  made  in  writing,  duly 
signed,  and  embodied  in  their  tender,  of  any  variants 
which  the  conditions  of  manufacture  or  experience  of 
contractors  makes  desirable. 

(b)  That  said  variants  be  acceptable  to  the  engi- 
neer and  chemist  as  not  being  prejudicial  to  the  laying 
and  maintenance  of  a  finst-class  sheet  asphalt  pave- 
ment. Variants  so  permitted  shall  not  be  held  to 
diminish  the  responsibility  or  guarantees  of  contrac- 
tors in  any  way. 

Sheet  Asphalt  Pavements. 

The  bitumens  are  divided  roughly  into  two  classes 
— the  bitumens  and  pyrobitumeus.  Bitumens  include 
the  asphalts,  malthas,  and  paraffins.  Pyrobitumeus  in- 
clude coals,  lignite,  and  peat.  The  bitumens  used  for 
pavement  work  are  known  as  asphalts.  These  may  be 
divided  into  rock  asphalts,  asphalts,  and  malthas.  Rock 
asphalts  or  bituminous  limestones:  Sicilian  and  Val  de 
Travers,  Switzerland.  Asphalts:  Trinidad  Lake  as- 
phalts, called  natural  solid  bitumen,  and  containing 
about  35  per  cent,  of  mineral  matter  finely  divided. 
Bermudez  or  Venezuelan,  which  is  thought  to  be  re- 
lated to  the  Trinidad  deposit,  though  it  contains  but  3 
or  4  per  cent,  mineral  matter.  Malthas  or  oil  asphalts : 
Mexican,  Californian,  Gulf  States,  Canadian  North- 
west. 

The  term  asphalt  is  now  used  to  describe  a  bitumin- 
ous material  ha\ing  certain  chemical  and  physical  pro- 
perties apart  from  its  origin.  The  chemical  and  physi- 
cal characteristics  of  the  proved  asphalts  are  great  ad- 
hesiveness and  cohesiveness,  non-crystallization,  mini- 
mum change  in  properties  by  heat  treatments  for  sev- 
eral hours  at  temperatures  up  to  500  degrees  F.  They 
consist  in  large  measure  of  cyclic  hydrocarbons.  It  is 
the  condensation  of  carbon  atoms  in  this  condition  that 
leads  to  the  danger  of  free  carbon  or  high  fixed  carbon 
if  the  heating,  described  later,  be  carried  out  carelessly. 
Five  important  areas  produce  bitumens   likely  to  be 
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iihcd  ill  Canadian  paviiij^j  work,  lliese  arc  the  iniu 
(iad  asphalt  lake  on  the  Islands  of  Trindad,  the  Bermu- 
dcz  Lake  in  Venezuela,  the  Mexican  lields,  the  Cali- 
/oriiian  and  Texan  fields.  Besides  these  it  is  hoped 
that  soon  a  Canadian  Xoithwest  asphalt  field  will  be 
tlcveloped.  Historically  Trinidad  asphalt  was  used  for 
first  sheet  asphalt  pavinjj  in  Washington,  D.C.,  in  1876, 
and  about  twelve  years  later  pavements  were  laid  in 
Atontreal.  Some  portions  of  pavement  laid  over  twenty 
_\ears  ago  in  Montreal  with  rock  asphalts  on  parts  of 
Dorchester  Street,  Mountain  Street,  and  the  streets  in 
ihe  neighborhood  of  the  Board  of  Trade  I'liilding  are 
still  under  traffic,  i  am  told. 

The  Trinidad  lake  is  situated  less  than  a  mile  from 
tidewater.  The  crude  asphalt  containing  some  water 
is  mined  with  mattocks  and  transported  by  aerial 
tramway  to  the  steamers.  The  liermudez  lake  is  nine 
miles  from  tidewater,  the  material  being  mined  in 
much  the  same  way.  The  Mexican  and  Californiaii 
lields  consist  largely  of  wells  yielding  what  is  known 
as  malthas. 

The  Trinidad  lake  asphalt  contains  about  one-third 
its  weight  of  mineral  matter,  the  Bermudez  asphalt 
only  2  or  3  per  cent.,  and  the  malthas  a  few  tenths  of 
1  per  cent.,  or  only  traces. 

The  as|)harts  and  malthas  must  be  refined  before 
use.  Refining  has  two  objectives — -(a)  removal  of 
water  and  light  oils;  (b)  reduction  of  the  crude  bitu- 
mens to  a  definite  consistencj'.  These  objects  are  at- 
tained by  heating  the  crude  in  stills  with  agitation  by 
dry  steam.  If  this  were  to  be  done  by  air  certain  oxi 
(lized  products  would  be  o!)tained  which  would  thicken 
up  the  asphalt  and  reduce  its  surface  tension.  Care 
has  to  be  taken  that  the  steam  admitted  to  the  stills 
for  agitation  is  quite  dry,  otherwise  foaming  would 
occur,  causing  great  trouble. 

The  product  obtained  by  heating  the  crude  as  above 
is  known  as  refined  asphalt.  This  material  is  usually 
loo  hard  to  be  used  in  surface  mixtures  for  sheet 
asphalt,  and  must,  therefore,  be  fluxed.  Fluxing  is  done 
l)y  mixing  with  the  refined  asphalt  a  proportion  of 
heavy  asphaltic  oil  defined  within  clo.se  physical  lim- 
its. The  material  obtained  by  fluxing  is  known  as 
asphaltic  cement,  or  "A.  C,"  and  it  is  this  product 


wJiicii  la  u.-5ca  in  paving  work.  It  is  becoming  more 
common  with  companies  engaged  in  the  asphalt  busi- 
ness chiefly  to  make  A.  C.  direct  by  stopping  di«.tilla- 
tion  as  the  desired  consistency  is  arrived  at.  'rhi> 
makes  it  a  simpler  matter  for  contractors  at  distant 
points.  Only  one  material  to  be  tested  instead  of  three 
and  only  one  substance  to  be  heated,  no  delicate  mix- 
ture of  flux  and  refined  asphalt  which  calls  for  special 
arrangement  and  knowledge. 

Failure  of  Asphalt  Pavements. 

Generally  speaking,  sheet  asphalt  pavements  do  not 
wear  out.  They  "fail"  owing  to  some  constructional 
defect.  Failures  have  occurred  from  all  four  parts  of 
the  p.'ivcnicnf s  Mib'rf.Tflc  .c-(iiirrcf c  binder,  and  sur- 
face. 

SuDf^i.mi:  i.iiinii-^  .11 L-  um-  i<i  i  i;  carelcss  backfill- 
hig;  (2)  too  great  haste  in  laying  pavement  where 
much  backfilling  is  done;  (3)  insufficient  drainage. 
.Adecjuate  examination  of  the  soil  and  preparation  of 
subgrade  is,  therefore,  imperative. 

Concrete  failures  arc  due  to  (1)  lead  mixtii...,  y-. 
laying  of  binder  before  concrete  is  thoroughly  set  and 
dry ;  (3)  use  of  dirty  sand ;  and  (4)  use  of  old  cement. 
fJinder  failures  are  due  to  (1)  insufficient  bitumen ;  (2) 
i)urned  bitumen;  (3)  laying  on  wet  concrete;  (4)  dirty 
concrete  ;  (5)  binder  too  cold ;  (6)  excessive  oversize  in 
aggregate;  (7)  lamination  in  crushed  stone;  (8>  over- 
rolling  of  binder  \<Ii<ii  .....I-  and  COi  traffic  on  binder 
before  top  is  laid. 

Surface  failuro  .lu-  (iuv  m  (  l^  too  little  filler  with 
heavy  traffic ;  (2)  too  much  filler  with  light  traffic ;  (3) 
loo  much  or  too  soft  bitumen  under  heavy  traffic;  (4) 
loo  hard  bitumen  under  light  traffic;  (5)  laying  top  on 
wet  binder;  (6)  insufficient  consideration  of  climate 
(rxtremes :  and  (7)  fm^t  working  in  at  car  tracks  or 
curbs. 

In  the  »  iu...  \^  ..,,-,,. i  ,ations  failure  is  due  more  fre- 
<|uently  to  binder  troubles  than  to  other  causes.*  At- 
tention is  focussed  on  the  laying  and  appearance  of 
"top"  to  the  neglect  of  binder.  With  a  smooth  concrete 
base  and  a  medium  close  binder  well  laid  it  should  be 
(|uite  safe  to  cut  down  the  "top"  thickness  to  three- 
(|uarters  of  an  inch. 


Reinforced   Concrete   Ship   Construction 

New  Methods  Devised  to  Meet  the  Special  Requirements — Steel  Frame- 
work —  Concrete    Applied  by  Compressed    Air  —  Future   Developments 

__^ ^Bv  Carl   Weber* ___ 


TIIERI'.  is,  without  question,  a  great  future  for 
reinforced  concrete  in  ship  construction.  The 
first  attempts  have  necessarily  been  crude  and 
have  therefore  not  alw.iys  been  entirely  success- 
ful. However,  we  must  not  forget  that  all  great  in- 
ventions, especially  in  ship  construction,  have  been 
the  results  of  scientific  development  of  ideas  which 
often  were  introduced  by  laymen  in  a  very  crude  form, 
and  were  later,  with  the  assistance  of  experimental 
marine  engineers  transformed  into  the  great  successes 
of  the  present  day.  Compare  the  steamship  of  t«i-day 
with  the  first  vessels  of  this  kind.  Consider  the  diffi- 
culties which  had  to  be  overcome  in  introducing  iron 
and  steel  in  .ship  ccmstruction  and  you  will  prt>bably 
agree  that  the  concrete  ship  of  the  future  will  undergo 
the  same  development,  and,  of  course,  will  also  be  a 

•Prcsiiipnt  Ccment-fiHii  Construction  Co..  Chlcajfo. 


great  success  after  the  combined  exi)eriences  of  the 
marine  and  the  concrete  engineer  have  come  to  its 
assistance. 

I  have  made  the  building  of  concrete  ships  one  of 
my  life's  problems,  and  have  carefully  studied  the 
scientific  principles  which  must  be  adopted  in  order 
to  insure  success.  Not  only  for  the  construction  of 
smaller  vessels,  as  barges  and  scows,  is  concrete  an 
entirely  suitable  material,  but  also  for  large  ocean- 
going ships  will  its  use  be  j>erfectly  safe  and  extreme- 
ly advantageous. 

The  principal  faults  of  all  previous  attempts  at 
concrete-ship  construction  have  been  that  concrete 
builders  tried  to  use  cvery<lay  methods  and  means  in 
design  and  mixing  and  applying  the  materials.  Most 
of  these  vessels  were  built  of  ordinary  concrete  mixed 
and  placed  in  the  common  way.    The  special  reqtiirc- 
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merits  of  ultimate  service  were  not  sufficiently  taken 
into  consideration.  The  designs  were  made  without 
consultation  with  marine  engineers,  and  the  strains 
which  the  empty  and  the  loaded  ship  had  to  resist  un- 
der all  the  different  and  changing  conditions  were 
only  more  or  less  intelligently  guessed  at. 

In  spite  of  all  this,  however,  satisfactory  results 
have  been  obtained  in  most  cases,  and  therefore  the 
subject  is  worthy  of  careful  consideration  and  en- 
couragement, especially  at  this  time  when  the  pro- 
duction of  freight  ships  is  one  of  the  greatest  problems 
of  all  nations. 

Two  Methods  of  Construction 

So  far  two  methods  have  been  used  for  the  con- 
struction of  concrete  barges : 

The  first  method  consisted  in  building  an  inside 
and  outside  form  for  the  ship's  hull,  and  between  these 
forms  (which  w.ere  separated  to  allow  for  intended 
wall  thickness)  the  necessary  reinforcement  was 
placed.  Then  a  concrete,  composed  of  Portland  ce- 
ment, sand  and  crushed  stone  or  gravel,  was  poured 
in  a  semi-liquid  condition  to  fill  the  forms  and  to  in- 
case the  steel  reinforcement.  After  the  concrete  had 
sufficiently  hardened,  the  forms  were  removed  and  the 
barge  was  finished  by  pouring  bulkheads,  division 
walls,  decks,  etc.,  in  a  similar  manner. 

This  method  resulted  in  extremely  clumsy  and 
heavy  vessels,  which  can  only  be  used  for  sand  and 
construction  barges.  The  ship  itself  is  unelastic,  and 
in  collision  with  wharfs  and  other  vessels  dangerous 
cracks  develop  which  are  difficult  to  repair  and  which 
will  often  result  in  loss  of  the  entire  ship. 

The  second  method  consists  in  using  a  light  steel 
skeleton,  placing  over  the  outside  of  it  an  expanded 
metal  or  wire  fabric  and  finishing  the  hull  by  plaster- 
ing over  this  sheathing  a  rich  mortar  coating  in  the 
same  manner  as  light  curtain  and  partition  walls  are 
forrn'ed  in  fireproof-building  construction.  This  meth- 
od is  a  great  improvement  over  the  first  one,  but  can 
only  be  used  for  smaller  boats,  launches,  etc.,  and,  of 
course,  is  practically  out  of  the  question  for  freight 
barges. 

New  Methods  Solve  the  Problem 

I  have  invented  and  developed  a  series  of  entirely 
new  methods  of  construction  which  not  only  solve  the 
problem  in  a  scientifically  correct  manner,  but  allow 
the  building  of  large  and  small  concrete  vessels  of 
remarkable  elasticity  and  of  comparatively  light 
weight.  In  addition  to  this,  the  cost  of  construction  is 
greatly  reduced  because  no  forms  are  required.  All 
concrete  is  handled,  applied  and  finished  by  machinery 
especially  designed  for  the  purpose.  The  risk  of  poor 
workmanship  is  almost  completely  eliminated. 

Owing  to  the  present  international  patent  situation, 
I  am  not  able  to  publish  complete  details  of  construc- 
tion. In  order,  however,  to  give  some  advance  in- 
formation to  your  readers  who  are  interested  in  the 
subject  I  will  here  explain  the  general  outlines  of  the 
methods  employed  in  my  systems : 

A  Steel  Framework 

The  ship's  hull  consists  of  a  strong  framework  of 
steel,  which  is  so  designed  that  the  combined  strength 
and  advantages  of  steel  and  concrete  are  fully  recog- 
nized. This  triiss  frame  is  erected  and  riveted  in  the 
ordinary  manner.  In  the  completed  ship  the  steel 
frame  is  entirely  incased  in  concrete  and  thereby  pro- 
tected against  rusting.  By  this  incasing  the  steel 
members  are  also  stififened  and  the  buckling  stresses 


are  greatly  reduced.  For  this  reason  the  steel  mem- 
bers of  the  frame  are  of  simple  design  and  relatively 
light  weight. 

After  the  steel  frame  is  completed  it  is  covered 
with  my  multi-imit  wall  construction  of  varying  thick- 
ness. The  walls  are  formed  of  a  high-grade  concrete 
applied  by  compressed  air,  and  each  section  is  inde- 
pendently reinforced  by  networks  of  light  steel  bars 
and  wire  mesh.  All  ship  walls,  bulkheads,  decks  and 
partitions  are  formed  in  a  similar  manner  without  the 
jiresence  of  any  construction  or  connection  joints,  so 
that  the  completed  ship  is  one  seamless,  monolithic 
structure. 

The  concrete  is  composed  of  Portland  cement  and 
crushed  quartz  or  other  suitable  stone  material.  All 
pieces  not  passing  a  }4-inch  screen  are  rejected.  These 
materials,  with  the  necessary  waterproofing  medium 
and  the  water  for  proper  hydration,  are  mixed  and 
ground  together,  and  before  being  placed  are  properly 
conditioned  to  reduce  the  danger  of  cracking  because 
of  excessive  expansion  and  contraction. 

Special  Machine  Applies  the  Concrete 

The  material  so  prepared  is  ajjplicd  in  even  and 
uniform  layers  by  means  of  a  powerful  stream  of  com- 
l)ressed  air  with  a  special  machine  named  the  "Tector," 
especially  designed  by  me  for  this  purpose.  For  the 
material  combination  thus  described  the  name  "Tor- 
crete"  has  been  adopted.  It  is  really  a  waterproof 
concrete  of  highest  possible  quality. 

After  the  last  coat  of  Torcrete  has  sufficiently 
hardened,  the  outer  surfaces  are  rubbed  down  to  an 
even,  smooth  finish  with  rotary  compressed-air-driven 
grinders,  and  the  entire  ship  may  be  painted  as  usual. 

These,  of  course,  are  only  the  general  outlines  of 
future  cement,  or  rather  Torcrete,  .ship  construction. 
'J'hese  methods  can  also  be  advantageouslj-  employed 
for  reconstruction  and  repair  of  old  steel  ships  and 
for  placing  of  bulkheads,  tanks  and  decks  in  old  Jiulls. 

The  principal  advantage  of  the  Torcrete  ship  are 
its  low  cost  and  the  rapidity  with  which  such  vessels 
can  be  built.  However,  even  at  a  considerably  higher 
price,  its  use  would  be  of  greatest  value  for  cargoes 
which  require  even  temperatures  and  which  are  des- 
tructive to  steel.  For  tank  barges,  ore  and  coal  boats, 
refrigerator  ships  and  similar  vessels,  the  advantages 
of  a  non-rusting  ship  will  be  quickly  recognized.  Im- 
])rovements  will  be  made  as  quickly  as  the  develop- 
ment suggests,  and,  of  course,  the  combined  experi- 
ences and  efforts  of  marine,  concrete  and  structural 
engineers  must  be  utilized  to  the  fullest  extent. 

Ships  to  be  Built 

It  is  quite  likely  that  within  the  next  few  months 
several  of  these  ships  will  be  built,  amongst  others, 
large  Torcrete  tank  barges  for  Mexican  oil  trade  con- 
taining approximately  40,000  barrels  of  crude  oil.  The.se 
barges  will  have  an  all  over  length  of  310  feet,  a  beam 
of  56  feet,  and  will  be  designed  for  20  ft.  draught  of  the 
loaded  vessel. 

I  am  also  negotiating  with  some  eastern  interests 
for  the  construction  of  a  large  fleet  of  coal  and  ore 
barges,  and  we  have  in  this  construction  undoubtcdl}- 
one  of  the  latest  and  greatest  advances  in  the  engi- 
neering science  of  recent  years.  There  is  no  question 
but  that  this  system  of  ship  construction  will  be  of 
great  value  to  Canadian  interests,  and  I  hope  it  will 
be  only  a  short  time  until  I  am  able  to  start  actual 
construction  work  in  Canada. 
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Concrete  Roads  of  Doubtful  Economy 


IN  a  letter  iiddrcssed  to  tlic  Nt-w  JeiHcy  (!r>inniis- 
sidii  on  Road  Jxjifislatioii  in  reply  to  a  re(|ucst 
for  .snjjficstions  regarding  financinjj,  construction 
and  maintenance  of  roads,  J.  W.  Jfoward,  con- 
sulting engineer  of  New  York  City,  discusses  road 
and  jjavcment  economies  and  the  matter  of  mainten- 
ance as  the  real  ])rol)lem  in  road  work.  A  considerable 
])ortion  of  his  letter  is  devoted  to  a  discussion  of  the 
i-oncretc  roadway,  and  he  gives  it  as  his  opinion  that 
wearing  surfaces  of  concrete  do  not  have  tiie  <|ualitics 
of  perfection  usually  associated  with  them  and  con- 
siders their  use  as  a  case  of  doubtful  economy. 

As'  an  example  of  the  doul)tful  economy  of  first 
construction,  combined  with  the  danger  of  difficult 
and  expensive  eventual  maintenance,  the  writer  be- 
lieves a  warning  is  necessary  against  the  use  of  much 
cai)ital  of  taxpayers  by  bonded  debt  or  otherwi.se,  for 
more  Portland  cement  concrete  roads  with  surfaces 
of  the  same  material,  until  experience  and  reliable  cost 
data  of  maintenance  for  a  reasonably  long  period  of 
years  show  whether  or  not  the  concrete  roads  now 
being  tried  can  be  maintained  in  constant  good  condi- 
tion and  at  a  reasonable  rate  per  square  yard  of  area 
l)er  year;  and  for  liow  long. 

A  Systematic  Propaganda. 

'I'lierc  arc  many  articles  ai)iicaring  in  the  i)ress  all 
over  Canada  and"  the  United  States  urging  cement 
concrete  roads  in  such  a  way  as  to  indicate  a  systematic 
|)ropaganda  and  promotion  of  the  sale  of  cement  for 
concrete  roads.  Large  stuns  seem  to  be  expended  for 
advocating  concrete  roads;  including  press  bureaus, 
(•(iuinierciali/.ed  conventions,  lectures,  taking  delega- 
tions of  officials,  etc.,  to  concrete  roads,  having  mov- 
ing pictures  shown",  etc.  The  boldest  as.sertions  are 
made.  For  instance,  a  Texas  ])aper  has  this  erroneous 
statement:-- -"United  .States  government  reports  show 
the  cost  of  ui)keep  of  concrete  i)avement  is  lower  than 
any  other  tyi)e.  It  is  the  most  economical,  has  the 
longest  life;  conseciuentlv  the  most  efficient." 

The  Kansas  Citv  journal,  .\ugust  17th,  1916,  gives 
an  address  bv  Mr.  <">•  A.  Kicker  before  the  Commercial 
Club  there,  saying:  "Mainteiuuice  and  upkeep  are  al.so 
important  elen'ients  in  the  construction  of  a  road.  This 
side  of  the  work  is  often  neglected,  but  it  is  of  the 
utmost  importance.  .'\ny  road,  no  matter  what  ma- 
terial, is  bound  to  wear  with  time  and  service."  All 
of  which  is  true,  but  he  added  the  misleading  state- 
ment :  "The  ui)keep  of  concrete  roads  is  less  than  $50 
l)er  mile  per  annum."  It  would  be  interesting  if  he 
would  produce  oiilicial,  reliable  data  of  a  number  of 
concrete  roads,  giving  age  of  each,  (|uantity,  quality 
and  costs  of  repairs  on  unit  bases  per  year  for  each, 
and  the  conditions  of  each  road  during  and  at  the  cud 
of  the  jjcriod  of  years  recorded. 

The  New  York  Sun,  December  l.Mli.  1*'1(>.  \>r'\\ns  an 
article  by  James  Hmoke,  "Road  l".xi)ert  of  the  Port- 
land Cement  Conqjauy,"  on  "I'.puch  of  liood  Roads," 
which  advocates  concrete  and  makes  the  unsupported 
assertion:  "The  experience  in  various  states  has  fixed 
the  repair  expense  of  l()-foot  concrete  n«aiN  at  about 
$.S0  per  mile  per  year." 

That  this  estimate  of  Mr.  Rickci  an<l  .Mi.  lli.M.ke 
is  much  too  low  is  shown  by  the  fact  published  by 
Mr.  F.  W.  Starr,  Deputy  Commissioner  of  New  York 
llighwavs,  that  ^<4  miles  of  concrete  roads  of  the  best 


or  (irst  class  in  New  York  State  cost  ^l^^  ]>*:t  mile 
for  maintenance  during  1915  and  "these  pavements  arc 
of  recent  construction,  the  average  licing  one  year." 
It  is  evident  that  the  rate  of  maintenance  will  enor- 
mously increase  as  the  nads  grow  older,  especially 
because  I  learn  those  repairs  were  only  enough  to 
make  the  roads  passable  and  general  repairs  will, 
eventually  be  needed  over  the  entire  roads. 

Mr.  A.  II.  II inkle.  Deputy  Highway  Commissicjucr 
of  Ohio,  publishes  statistics  .'ihowing  that  107  miles  of 
concrete  roads  there,  constrticted  from  1912  to  1915, 
cost  $16.3  j)er  mile  for  such  repairs  as  were  done  dur- 
ing 1915;  the  average  age  of  these  roads  being  only 
about  two  years. 

The  writer  believes  that  unprotectc<l  concrete  is 
not,  in  the  end,  a  suitable  wearing  surface  material  to 
resist  weather  and  traffic,  and  that  Portland  cement 
concrete  surfaces  cannot  bc  kept  in  constant  good  and 
economic  repair  for  a  l<jng  term  of  years,  surely  not 
as  constantly  and  economically  as  several  other  long 
used,  established  types  of  road  surface  layers.  I  agree 
with  a  former  article  by  the  same  Mr.  G.  A.  Ricker, 
C.E.,  then  Deputy  Commissioner  of  New  York  High- 
ways, in  which  he  said :  "Concrete  may  be  used  to 
advantage  where  soil  conditions  preclude  other  treat- 
ment, but  it  should  be  always  as  a  foundation  for 
some  suitable  top  or  wearing  surface.  .Vfter  having 
been  engaged  in  building  many  kinds  of  concrete 
strtictures,  it  is  the  writer's  o|)inion  that  concrete  as 
a  road  material  cannot  be  so  protected  (with  Portland 
cement  mi.xtures)  as  to  insure  a  permanent  structure, 
since  it  cannot  be  maintained  in  suitable  condition  for 
use  and  becomes  a  nuisance  that  must  be  removed." 

Industry  Depends  on  Taxpayers. 

There  is  reason  to  believe  that  taxpayers  will  be 
.saved  much  mcMiey  if  Portland  cement  is  used  only 
in  i)ermanent  road  foundation,  called  the  base,  which 
has  been  successful  everywhere  for  sixty  years.  Ce 
ment  manufacturers  would  thus  continue  the  sale  of 
cement  for  all  future  years  in  connection  with  many 
thousand  miles  of  roads,  which  must  be  built  with  solid 
foundations,  having  the  road  surfaces  made  of  long 
established,  standartl,  thick  wearing  surface  layers  of 
as])lialt  compositions,  bricks,  stone  blocks,  etc.,  pro- 
tecting the  jjermanent  sup|)orting  concrete  base  be- 
low. These  standard  wearing  surface  layers,  where 
used  in  locations  for  which  each  is  best  adapted,  have 
been  for  years  and  can  continue  to  be  easily  maintained 
at  comparatively  low  cost  per  year  for  any  number  of 
years,  where  small  repairs  are  promptly  made  on  the 
principle  that  "a  stitch  in  time  saves  nine." 

Portland  cement  manufacturers  who  advi>cate  con- 
structing entire  roads,  both  base  and  wearing  surface, 
of  concrete,  may  thereby  earn  temporary  profits,  but 
after  a  few  years  when  such  roads  rec|uire  re|>airs  at 
more  than  a  thousand  dollars  per  mile  per  year  and 
entire  new  roads  will  eventually  be  needed,  then  com- 
munities will  be  in  debt  with  n»>  resources  to  pay  for 
new  roads  of  any  kin<l.  nor  ■pro|>erly  repair  such  old 
roads.  The  cement  industry  will  have  "killed  the  hen 
which  laid  golden  eggs."  It  would  be  a  better  policy 
to  foster  a  continuoijs  sale  of  cement  for  road  founda- 
tions and  in  the  en<l  more  profitable  to  thus  ser\e  the 
taxpayers  and  users  of  r<ads,  uihmi  whose  go<xlwill 
that  industry,  in  this  field,  must  eventually  dej^cnd. 
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REPORT  OF  COMMITTEE  ON  CONSERVATION 
General  Review  of  Conservation  Work  in  Canada  During  1916 

The  advance  of  conservation,  of  general  industrial  im- 
provement, in  Canada  has  been  impelled  and  facilitated  dur- 
ing the  past  year  by  the  most  powerful  stimulus.  Progress 
toward  the  better  utilization  of  the  resources  of  the  Domin- 
ion has  naturally  attained  greater  momentum  in  the  form 
of  a  national  necessity  than  it  could  be  expected  to  achieve 
as  an  inadequately  realized  desirability,  awaiting  the  creation 
and  support  of  effective  public  sentiment.  The  events  of 
191G,  and  especially  of  the  past  few  weeks,  have  served  to 
emphasize  more  forcibly  than  ever,  the  relations  of  economic 
efficiency  to  national  strength  and  safely. 

Among  the  concrete  achievements  of  the  past  year,  the 
conclusion  of  a  treaty  wherebyCanada  and  the  United  States 
will  co-operate  in  the  protection  of  migratory  bird  life  should 
prove  of  inestimable  service  to  agricultural  and  forest  pro- 
duction, the  two  chief  branches  of  Canadian  primary  in- 
dustry. The  material  importance  of  this  measure,  and  the 
utility  of  the  insectivorous  bird  life  which  it  is  designed  to 
protect,  may  l)e  judged  from  the  statement.  Ijased  on  reliable 
authority,  that  the  annual  loss  in  the  United  States  from  the 
depredations  of  insects  amount's  to  $800,000,000.  This  inter- 
national action  to  preserve  the  insectivorous  and  game  bird 
resources  of  North  America  as  a  permanent  asset,  stands  as 
a  pre-eminent  feature  of  conservation  progress  during   I'JIG. 

As  a  result  of  recent  action  the  future  economic  develop- 
ment of  the  Dominion  will  benefit  by  the  aid  and  guidance  of 
systematic,  industrial  research.  'I'he  appointment  of  the  In- 
dustrial Research  Commission  1)y  the  Dominion  Government 
and  the  corporate  enterprise  of  the  Canadian  Pacific  Rail- 
way in  promoting  scientific  research  will  enable  Canadian 
industry  to  utilize  the  services  of  two  highly  organized  insti- 
tutions. In  the  same  manner  as  the  forest  industries  are  now 
in  receipt  of  the  services  of  the  Forest  Products  Laboratorio 
at  Montreal,  every  form  of  industry  should  be  enabled  to  avail 
itself  of  expert  assistance  in  the  solution  of  its  peculiar  prob- 
lem. To  achieve  the  maximum  results  industrial  research 
must  be  linked  up  with  a  thorough  system  of  technical  edu- 
cation. 

Town  planning  progress  merits  special  mention  as  a 
conservation  movement.  Aside  from  its  bearing  on  public 
health,  town  planning  seeks  the  economical  use  of  public 
funds.  During  the  opening  decade  of  the  century.  Canada 
invested  approximately  $600,000,000  on  municipal  growth, 
largely  for  civic  improvements.  Heavy  additional  expendi- 
tures have  been  made  since  1910.  The  efficient  investment 
of  capital  on  such  a  large  scale  cannot  be  secured  as  long 
as  municipal  development  continues  in  haphazard  manner. 
Adequate  legislation  and  administrative  machinery  must  be 
provided  to  control  and  guide  urban  expansion.  During  the 
past  year  distinct  progress  has  been  made  in  this  direction 
and  it  is  hoped  that  every  province  in  the  Dominion  will 
shortly  possess  proper  provision  for  thorough  control  of 
housing  and  town  planning. 

In  practically  every  branch  of  primary  production  and 
natural  resources,  the  war  has  created  special  conditions  and 
conservation  problems.  In  many  instances,  the  national  waste 
due  to  failure  to  utilize  our  opportunities  to  the  full  extent 
has  been  greatly  reduced.  This  applies  particularly  to  water 
powers,  the  development  of  which  is  proceeding  rapidly. 
Similarly,   with   regard   to   mining,   renewed   activity   in   both 


basic  and  subsidiary  undertakings  has  taken  place  and  thor- 
ough study  of  the  status  of  our  mineral  industries  has  been 
undertaken.  The  fishing  industry  has  been  stimulated  by  the 
unprecedented  demand  for  Canadian  fish  to  relieve  tlie  short- 
age in  the  United  Kingdom.  Experiments  have  been  under- 
taken to  ascertain  the  possibility  of  securing  profitat)le  utiliza- 
tion of  the  immense  amounts  of  fish  offal  which  have  hitherto 
been  entirely  wasted.  It  is  hoped  to  furnish  the  fishermen 
with  practical  methods  of  converting  this  material  into  valu- 
able products. 

As  regards  agriculture,  the  Federal  and  Provincial  Gov- 
ernments, as  well  as  railway  and  other  agencies,  are  taking 
steps  to  promote  after  war  settlement  on  an  extensive  scale 
and  in  an  improved  manner.  With  the  proper  guidance  of 
colonization,  with  adequate  provision  for  marketing  facili- 
ties, rural  credits  and  social  intercourse,  a  rapid  increase  of 
productive  areas  should  be  attained. 

It  is  gratifj'ing  to  record  the  decision  of  the  Ontario 
Government  to  remodel  its  forest  protective  service  along  the 
most  a|)proved  lines.  The  remarkable  development  of  our 
pulp  industry  indicates  the  potential  value  of  our  forests  and 
the  wisdom  of  affording  the  most  efficient  protection  ob- 
tainable. The  work  of  determining  the  extent  of  our  timber 
resources  progresses  steadily.  Surveys  of  British  Columbia 
and  Saskatchewan  forests  have  been  completed  during  the 
past  year. 

Members  of  Committee 

James  White,  Chairman,  G.  A.  Bayne,  W.  H.  Breithaupt. 
E.  E.  Brydone-Jack,  H.  J.  Cambie,  J.  B.  Challies,  John  Chal- 
mers, C.  R.  Coutlee,  J.  S.  Dennis,  C.  E.  W.  Dodwell.  A.  E. 
Doucet,  J.  B.  Hegan,  H.  F.  Laurence.  R.  S.  Lee,  R.  W.  Leon- 
ard, R.  McColl,  Wm.  McNab,  A.  J.  McPhersor.,  C.  H.  Mitchell. 
W.  R.  W.  Parsons,  E.  T.  P.  Shewen.  R.  O.  Sweezey,  T.  H. 
Tracv. 


THE   INTERNATIONAL   ELEt  TKO-TECHNICAL 

COMMISSION 
This    t'ommittee    begs    to    report    that    during    the    year 
1916  the  work  of  the  Commission,  as  in  191j,  has  been  more 
or  less  restricted,  due,  of  course,  to  the  war,  which  must  of 
necessity   materially  affect  all   international   bodies. 

In  June,  however,  we  had  the  pleasure  of  a  visit  from 
Mr.  C.  Le  Maistre  of  London.  England,  the  General  Secretary 
of  the  Commission,  our  committee  meeting  in  Ottawa  and 
discussing  with  Mr.  Le  Maistre  various  matters  relating  to 
the  Commission's  present  and  future  activities.  At  that 
meeting  Mr.  Le  Maistre  stated  that  while  matters  naturally 
could  not  go  ahead  in  just  the  same  way  as  formerly,  still 
everything  possible  was  being  done  by  the  Central  Office 
and  the  various  .sub-committees  to  put  things  in  shape  so 
that  material  progress  can  be  made  shortly  after  conditions 
return   to  normal. 

Mr.  Le  Maistre  also  spent  considerable  time  in  the  United 
States  in  consultation  with  the  .American  Committee  and  the 
American  Institute  of  Electrical  Engineer.s,  meeting  them 
on  behalf  of  both  the  Commission  and  the  British  Engineer- 
ing Standards  Committee,  of  which  latter  body  Mr.  Le  Maistre 
is  also  a  member,  and  has  since  been  made  Secretary.  His 
visit  will  undoubtedly  materially  advance  the  cause  of  inter- 
national standardization. 

Nothing  has,  of  course,  been  done  during  the  past  year 
towards    the   holding   of   any    further    Congresses.      Presum- 
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ably    the    I'JlT   inccling,    originally    tichi'dulcd    t(.>    lit-    liclil    in 
I'ctrograil,  will  be  ijostppned. 

We  have  pleasure  in  reporting  that  I'rof.  L.  VV.  Gill,  the 
member  of  the  C&nadian  Committee  who  is  at  the  front,  con- 
tinues to  command  a  battery  somewhere  in  France. 
,  With  the  exception  of  Mr.  W.  A.  Uiitf,  of  Winnipeg, 
who,  we  arc  sorry  to  say,  resigned  during  the  year,  the  com- 
mittee  remains   as   before. 

Members  of  (Jommittee 
L.  .\.   llirdi,  Cliairman,  O.   Higman,  Vice-Chairiuan,  H. 
T,    Barnes,   L.   W.   Gill,  J.    Kynoch,  J.   Murphy,  T.   R.   Rose- 
brugh,  A.  B.   Lambc,  Secretary. 


KKPOKT  OF  THE  COMMlTTJiE  (JN   KUAUh>  .\SD 
PAVEMENTS 
The   work   of   the   Committee   during   the   past  year   has 
been  confined  chicHy  to   the   following: — 

1.  The  collection  of  data  concerning  the  construction  of 
various  types  of  roads  and  streets. 

2.  The  formulating  of  specifications  for  the  supply  of 
crushed  stone,  gravel  and  sand. 

:!.  The  formulating  of  a  tentative  specification  for  three 
grades  of  asphaltic  road  oils. 

Specifications  for  the  Supply  of  Materials. 

Tile  formulating  of  specillcations  for  natural  products, 
such  as  crushed  stone,  gravel,  and  sand,  which  can  be  directly 
used  in  all  localities,  is  impossible.  In  many  localities  the 
greater  portion  of  the  cost  of  these  materials  is  that  paid  for 
transportation.  Hence  material  of  high  quality  which  can  be 
inocured  within  short  distance  of  the  work  in  one  locality 
would  reach  a  prohibitive  cost  in  another. 

I'lic  committee  has  therefore  endeavored  to  draw  up 
specifications  which  cu\er  materials  of  good  quality  uUvIer 
normal  commercial  and  natural  conditions.  It  is  recognized 
that  in  some  districts  these  specifications  as  they  stand  will 
not  be  applicable,  but  the  ideal  striven  for  has  been  to  secure 
a  specification  that  may  be  a  guide,  from  which  specifications 
best  suited  to  local  conditions  can  be  drafted. 

The  classifying  of  materials  into  dilTcrent  grades  accord- 
ing to  qualities  reduces  the  necessity  of  redrafting  the  speci- 
fications. In  localities  where  materials  of  certain  grades 
cannot  l)e  secured  economically  and  the  nature  of  the  work 
permits  the  use  of  material  of  inferior  qualities,  it  will  only 
be  necessary  to  specify  the  particular  gradi-  required  when 
tlie  specifications  for  work  are  drafted. 

The  extensive  use  of  laboratory  tests  results  may  be  con- 
.fidered  inadvisable  by  some  engineers.  At  the  present  time 
laboratories  are  not  available  in  all  municipalities,  but  resort 
to  laboratory  tests  is  rapidly  growing,  and  even  at  the  present 
time  tests  are  being  conducted  by  some  of  the  universities  in 
the  Dominion.  It  is  felt  that  it  is  only  a  matter  of  time  till 
every  large  municipality  will  submit  all  materials  I"  l;ihor,T- 
lory  test  prior  to  accepting  them. 

The  properties  assigned  to  the  ditferenl  grades  have  been 
selected  from  the  study  of  results  of  tests  made  under  the 
direction  of  the  chairman  of  the  committee,  as  well  as  from 
tile  study  of  the  results  of  tests  conducted  by  various  higli- 
w  ay  organizations. 

In  reading  the  specilicatiuns  il  must  be  borne  in  ntind 
thai  they  arc  for  the  supply  of  materials  only.  The  classes  of 
work  in  which  the  materials  are  to  be  used,  unless  such 
materials  are  confined  only  to  such  classes,  have  not  been 
staled.  The  specifications  for  the  construction  of  various 
types  of  pavements  will  state  definitely  the  class,  size,  etc.,  of 
the  materials  which  are  to  enter  into  the  constrtiction  of  the 
particular  pavements. 

Drafts  of  the  specifications  as  considered  by  the  members 
of  the  committee  residing  in  Toronto  were  sent  to  all  mem- 
bers.   Where  suggestions  regarding  changes  in  minor  points 


u  ere  made  these  have  been  incorporated,  bnt  where  change* 
of  importance  have  been  suggested  these  are  indicated  at  the 
"•nd  of  each  specification  in  order  that  they  may  receive  the 
consideration  of  the  society.  The  specifications  arc  shown  in 
Appendix  II. 

Specifications  for  Bituminous  Materials. 

The  committee  also  begs  to  report  progress  in  the  draft- 
ing of  specifications  for  the  .supply  of  bituminous  materials. 
The  rapidly  increasing  use  of  these  materials  for  the  protec- 
tion of  road  surfaces  renders  it  advisable  that  a  reliable  spe- 
cification be  in  the  hands  of  engineers  at  the  earliest  moment. 

Work  was  commenced  on  three  grades  of  asphaltic  road 
oils,  but  at  the  same  time  it  was  realized  that  there  were  a 
number  of  other  grades  of  this  material  as  well  as  refined 
tars,  etc.,  favored  by  engineers.  The  specifications  submitted 
in  Appendix  III.  have  not  been  placed  before  all  the  members 
of  the  committee,  and  arc  therefore  to  I»e  coiis!drr<-d  ;.«  a 
progress  report  only. 

It  is  the  intention  of  the  committee  that  a  series  oi  gen- 
eral clauses  be  drawn  up  which  will  take  into  consideration 
suggested  form  of  tenders,  suggested  system  of  payments  and 
methods  of  inspection  of  materials.  The  tentative  specifica- 
tions for  asphaltic  oils  are  shown  in  Appendix  III. 

[Appendix  I.  of  the  report,  inserted  at  this  point,  coiiuuis 
a  list  of  pavements  reported  on  by  some  fourteen  different 
municipalities,  towns,  and  cities. — Ed.] 

APPENDIX    II. 
Standard  Specification  Roads  and  Pavements  for  Considera- 
tion at  the  Annual  Meeting,  1917. 

ITK.M  1  — CinSMFn  <TC)\V 
Definition. 

l-I. — Crushetl    stone    shall    oe    i>c(uieu    rock    or    iKtuldcrs 
which    have   been    broken    by   mechanical   means   into    frag- 
ments of  varying  shapes  and  sizes.     It  shall  not  contain  more 
than  10  per  cent,  by  weight  of  soft  or  friable  material.     Ma 
tcrial  of  which  the  particles  arc  coated  with  dirt  or  h 
edges  worn  off  will  not  he  accepted. 
Weathered  Stone. 

]-:i. — Xo   crushed    stone    shall   be   accepted    which   show 
signs  of  being  disintegrated   or   reduced   in   quality    by   th«i 
action  of  the  weather. 
Crusher  Run. 

l-;i. — Crusher  run  shall  be  the  product  of  the  crusher,  of 
which  not  more  than  8  (eight)  per  cent,  by  wcicht  shall  pass 
a  li  (one-quarter)  inch  opening. 
Sizes  of  Stone. 

i-t. — The  following  schedule  of  sizes  shall  bi  li 

the  percentages  of  material  larger  than  the  maximuiii  .ind 
smaller  than  the  minimum  openings  respectively,  as  shown 
The  sizes  of  opening  shall  mean  the  diameter  of  circular 
openings  in  steel  or  iron  plates.  The  percentages  shall  lu- 
determined  by  weight. 

The  sizes  of  stone  with  the  (1111111111;%  in  winch  tlu\  arc 
•Ktained  are  as  follow 
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Screenings. 

Screenings  shall  be  material  all  of  which  shall  pass  a  '/.i 
(one-quarter)  inch  screen. 

Mineral  Dust. 

Mineral  dust  shall  be   linely  pulverized  stone,  of  which 
not  less  than  80  (eighty)  per  cent,  by  weight  shall  pass  a  aoo 
mesh  screen. 
Tests  on  Stone. 

1-3. — In  addition  to  fuIliUiiig  the  foregoing  requirements, 
crushed  stone  shall  be  classed  into  three  grades,  according  to 
qualities  whicli  shall  be  determined  by  tests  conducted  in  a 
properly  equipped  laboratory.  The  properties  determined 
shall  be:  Coefficient  of  wear,  toughness,  and  absorption.  Ma- 
terial meeting  the  requirements  of  any  of  the  grades  with  re- 
spect to  coefificient  of  wear  and  toughness  but  failing  to  meet 
the  requirement  with  respect  to  absorption  may,  on  consider- 
ation of  the  engineer,  be  classed  with  the  higher  grade. 
Grades  of  Crushed  Stone. 

Crushed  stone  shall  be  classed  under  one  of  the  follow- 
ing grades: 

1-G. — Grade  "A"  is  a  rock  which  has  a  toughness  of  not 
less  than  18  (eighteen),  a  coefficient  of  wear  of  not  less  than 
14  (fourteen),  and  an  absorption  of  not  more  than  O.G  (six- 
tenths)  pounds  per  cubic  foot. 

1-7. — Grade  "B"  is  a  rock  which  has  a  toughness  of  not 
less  than  10  (ten),  a  coefficient  of  wear  of  not  less  than  7 
(seven),  and  an  absorption  of  not  more  than  1.0  (one)  pound 
per  cubic  foot. 

1-8. — Grade  "C"  is  a  rock  which  has  a  toughness  of  not 
less  than  7  (seven),  a  coefficient  of  wear  of  not  less  than  .") 
(five),  and  an  absorption  of  not  more  than  I..")  (one  and  five- 
tenths)  pounds  per  cubic  foot. 

1-i). — Grade  "D"  is  a  rock  -that  does  not  meet  the  require- 
ments of  any  of  the  above  grades,  and  which  may  be  used 
only  on  consideration  by  the  engineer. 

ITEM  2.— GRAVEL. 
Definition. 

2-1. — Gravel  shall  consist  of  naturally-formed  fragments 
of  tough,  durable  rock,  well  graded  in  size  from  the  smallest 
to  the  largest,  free  from  fiat,  elongated  particles,  and  shall  not 
contain  more  than  15  per  cent,  by  weight  of  soft,  friable 
material.  '  It  shall  not  contain  an  excess  of  clay  nor  an  excess 
of  Io<5se  or  adhering  dust,  vegetable  loam  or  otiier  deleterious 
matter.  It  shall  be  satisfactory  to  the  engineer  in  all  respects. 
Screened  Gravel. 

2-2. — "Screened  gravel"  is  gravel  fulfilling  the  above  re- 
quirements which  is  screened  into  one  or  more  of  the  sizes 
defined  in  section  1-4  of  the  "Specifications  for  Crushed 
Stone." 

2-3. — "Kun  of  bank  gravel"  is  gravel  fulfilling  tlie  require- 
ments of  section  2-1  of  this  specification,  which  shall  lie 
classed  under  one  of  the  three  grades  shown  below  according 
to  qualities  determined  in  a  properly-equipped  laboratory. 
The  properties  determined  shall  be  the  coefficient  of  wear  and 
the  proportions  of  the  various  sizes  of  particles  present. 

The  co-efficient  of  wear  shall  lie  determined  on  material 
passing  a  screen  having  circular  openings  2  (two)  inches  in 
diameter  and  retained  by  a  screen  having  circular  openings  ^ 
(half)  inch  in  diameter.  The  test  shall  be  conducted  in  the 
same  manner  as  that  for  determining  the  coefficient  of  wear 
of  crushed  stone.  Run  of  bank  gravel  shall  be  classed  ac- 
cording to  the  following  grades: 

2-4. — Grade  "A"  is  a  run  of  bank  gravel  containing  a 
large  percentage  of  pebbles  of  igneous  rocks.  It  shall  not 
contain  more  than  5  (five)  per  cent,  by  weight  of  material 
which  shall  be  retained  on  a  screen  having  4  (four)  inch  cir- 
cular openings,  and  not  more  than  45  (forty-five)  per  cent,  by 
weight  of  material  which  shall  pass  a  screen  having  14  (one- 
quarter)    inch    square   openings.     It   shall   not   contain   more 


than  :;  (three)  per  cent,  by  weight  of  clay  or  loam  nor  ha\  e 
a  coefficient  of  wear  of  less  than  14  (fourteen). 

2-.5. — Grade  "B"  is  a  run  of  bank  gravel  containing  a 
smaller  percentage  of  igneous  rock  pebbles.'  It  shall  not  con- 
tain more  than  5  (five)  per  cent,  by  weight  of  material  which 
is  retained  by  a  screen  having  4  (four)  inch  circular  openings 
nor  more  than  60  (sixty)  per  cent,  by  weight  of  material  re- 
tained by  a  screen  having  ]4  (one-quarter)  inch  square  open- 
ings. It  shall  not  contain  more  than  9  (nine)  per  cent,  by 
weight  of  clay  or  loam  nor  have  a  coefficient  of  wear  of  less 
than  11  (eleven). 

2-6. — Grade  "C"  is  a  run  of  bank  gravel  composed  chiefly 
of  pebbles  of  sedimentary  rock.  It  shall  not  contain  more; 
than  5  (five)  per  cent,  by  weight  of  material  which  is  re- 
tained on  a  screen  having  4  (four)  inch  circular  openings,  and 
not  more  than  80  (eighty)  per  cent,  by  weight  of-  material 
which  passes  a  screen  having  %  (one-quarter)  inch  square 
openings.  It  shall  not  contain  more  than  12  per  cent,  by 
weight  of  clay  or  loam  nor  have  a  coefficient  of  wear  of  less 
than  7  (seven). 

2-7. — Grade  "D"  is  a  run  of  bank  gravel  which  does  not 
meet  the  requirements  of  any  of  the  above  grades  and  which 
may  be  used  only  by  written  permission  of  the  engineer. 

2-8. — When  so  directed  by  the  engineer,  gravel  shall  be 
crushed.  The  material  so  produced  shall  conform  to  the  re- 
quirements of  "screened  gravel"  or  "run  of  bank  gravel,"  as 
directed  by  the  engineer. 

ITEM  :•,.— SAXn. 
Concrete  Sand. 

•!-l. — I'ine  aggregate  for  concrete  shall  consist  of  natural 
sand,  composed  of  hard,  tough,  durable  particles,  graded 
from  fine  to  coarse.  When  dry,  not  more  than  5  (live)  per 
cent,  shall  be  retained  on  a  sieve  having  4  (four)  meshes  per 
lineal  inch;  not  more  than  20  (twenty)  per  cent,  by  weight 
shall  pass  a  sieve  having  50  (fifty)  meshes  per  lineal  inch,  and 
not  more  than  4  (four)  per  cent,  shall  pass  a  sieve  having  100 
(one  hundred)  meshes  per  lineal  inch.  It  shall  not  contain 
more  than  ;i  (three)  per  cent,  by  weight  of  clay  or  loam. 
Mortar  Tests. 

•>-2. — Sand,  in  addition  to  meeting  the  above  require- 
ments, shall  give  a  mortar  strength  equal  to  or  higher  than 
the  minimum  value  at  any  of  the  ages  shown  in  the  following 
table: 

.\ge  at  test.  Minimum  strength  of  1  ::i  morlar. 

73  hours  1.25  times  A 

7  days  ].I0  times  A 

28  days  1.00  times  .V 

Where  ".\"  is  the  strength'  of  1 :3  standard  Ottawa  sand 
mortar  specimens  of  same  form  and  size  made  by  the  same 
operator  using  the  same  cement  and  the  same  amount  of 
water. 

The  tests  shall  be  made  on  mortars  composed  of  1  (one) 
part  Portland  cement  and  3  (three)  parts  of  fine  aggregate  or 
standard  Ottawa  sand,  by  weight.  The  test  specimens  shall 
l)e  made,  stored  and  tested  in  the  same  manner,  under  ap- 
prcned  laboratory  conditions  and  according  to  recognized 
standards  of  practice.  Each  value  shall  l)e  the  averai^e  from 
tests  of  no  fewer  than  3  (three)  specimens. 
Cement. 

3-3. — The  cement  used  in  all  tests  shall  meet  the  icquire- 
ments  of  the  specifications  for  Portland  cement  of  the  Cana- 
dian Society  of  Civil  Engineers,  as  revised  in  1916. 
Stone  Screenings. 

3-4, Stone  screenings  from  a  liard,  tough,  durable;  ruck 

niaj-  lie  used  as  fine  aggregate  by  written  permission  of  tlie 

engineer,  and  provided  it  meets  the  requirements  of  mortar 

strength. 

Sand  for  Bituminous  Construction. 

:i-5. — Sand  for  use   in  bituminous  pavement  constructicju 


lamiary    17,    1UI1 


THE    CONTRACT    RECORD 


M 


shall  consist  of  hard,  IoukIi.  (kirahlc  partick-s.  It  shall  not 
ronlain  more  than  1  (oiu-)  pet  cent,  of  clay  or  loam.  When 
dry  not  more  than  8  (eight)  per  cerU.  shall  he  retained  on  a 
sieve  having?  8  (eight)  meshes  per  lineal  inch,  and  shall  not 
vary  more  than  3  (live)  per  cent,  front  the  following: 

.Screen-mesh  per  lineal  inch.  Percentage  by  weight  retained. 

H  10 

liO  30 

:)0  27 

HO  30 

100  IS 

;ioo  T 


100   I'ass 

Cushion  Sand. 

:i.li. — Cushion  sand  siiall  be  clean  and  sharp,  and  nul  more 
ilian   10  (ten)   per  cent,  by  weight  shall  be  retained  on  an  H 
(ei«ht)   mesh  sieve.     It  shall  not  contain  more  than   10  (ten) 
per  cent,  by  weight  of  clay  or  loam. 
Grout  Sand. 

;j.7._Grout  sand  shall  be  clean,  sharp,  and  well  graded. 
Not  more  than  8  (eight)  per  cent,  by  weight  shall  be  retained 
on  a  20  (twenty)  mesh  sieve,  and  not  more  than  30  (thirty) 
per  cent,  on  a  100  (one  hundred)  mesh  sieve.  It  shall  not 
contain  more  than  .".  (five)  per  cent,  of  clay  or  loam. 

Mortar  made  in  the  proportion  of  1  (one)  part  of  cement 
1.,  :!  (three)  parts  of  sand  by  weight  shall  show  a  tensile 
strength  at  least  eQual  to  40  (forty)  per  cent,  of  a  similar 
mortar  made  of  standard  Ottawa  sand,  mixed  in  the  same 
proportions  and  stored  and  tested  in  the  same  manner. 

APPENDIX  III. 
Tentative  Specifications  for  Asphaltic  Road  Oils 

General 

.\sphaltic  oils  shall  be  classed  into  three  grades,  each  con- 
taining the  minimum  percentage  by  weight  of  asphalt,  of 
"lO  donrces  penetration,  as   follows: — 

l.i,L.,lit  oil  shall  not  contain  less  than  40  per  cent,  asphalt. 
Medium  oil  shall  not  contain  less  than  (iO  per  cent,  asphalt. 
Heavy      oil  shall  not  contain  less  than  80  per  cent,  asphalt. 

All  oil,  in  additicm  to  meeting  the  requirements  of  one 
of  the  above  grades,  shall  have  the  following  characteristics 
as  determined  in  the  laboratory.  .Ml  tests  shall  be  conducted 
according  to  the  latest  methods  recommended  by  the  .\mcri- 
can  Society  for  Testing  Materials. 

The  requirements  are  as  follows: — 

I.    It  shall  be  obtained  by  the  refining  of  asphaltic  or  senii- 

asphaltic    petroleum   or   by    the   combination   of    solid   or 

semi-solid    native   asphalts   with   a.sphaltic   petroleums    or 

derivatives  thereof,  which  melt  on  the  application  of  heat. 

;.   'IMie  various  hydrocarbons  composing  it   shall   be  present 

in  a  homogeneous   solutio^i. 
:'..    It  shall  be  free  from  water  and  sediment. 
I.    It  shall  not  contain  acid  nor  sulphur  in  sufticicntly  large 
quantities  to  attack  rubber  or  rubber  romp.i<ilions 

Light  Oil 

Light  oil   shall   have   the   following  characteristics:— 
1.    It    shall    hav.e    a    specific    gravity    of    not    less    than    0.U2 
(Ninety-two   one    hundredths)    :it    :;    dcmn-    l'"ahrenhcit 
(;).">   degrees   ('.>. 
:;.    When  evaporated  in  an  open  vessel  at  a  temperature  be- 
,tween   4.'>0  and   JOO  degrees   Fahrenheit   until   the   residue 
iiuiaining  has  a  penetration    (.".  seconds.  77  dejirccs   Fah- 
renheit, No.  2  needle.  100  grams)  of-.M)  (fifty)  degrees,  the 
residue  shall  meet   the  following  requirements. 
(a)   It  shall  amount  to  not  less  than  40  (forty)  per  centum 
and   not  more  than   .'.o   it.fiv)    per   cinluu\   of   tlu-   ••r- 
iginal  oil  by  weight. 
(h)    It    shall    h;i\r   ,i    ductlliiv    .a    ..    .ivL:i..-    l.,,., ,.,,:.  .,    ..i 


not     less    than    a."<     (twenty-five)  centimetre*  (Dow 
mould). 
(<)   It  shall  have  a  inelting  |>oint  of  not  more  than   ISO 
(one  hundred  and  sixty)  ilcgrces  Fahrenheit  and  not 
less  than  lao  (one  hundred  and  thirty)  dcKree*  Fah- 
renheit when  tested  by  the  ball  and  rinK  method. 
::     h'ifty  grams  of  the  oil  upon  bcinR  maintained  at  a  tcm- 
lieraturc  of  325  degrees  Fahrenheit  for  5  hours  in  a  cyl- 
indrical vessel  2%  inches  in  diameter  and  t'A  inches  deep 
shall  not  lose  more  than  25  (twenty-five)  per  centum  nor 
less  than  10  (ten)  per  centum  by  weight. 

I.  It  shall  be  soluble  at  air  temperature  in  pure  carbon  bi- 
sulphide to  the  extent  of  not  less  than  09.0  (ninety-nine) 
per  centum. 

.'>.  It  shall  be  soluble  at  air  temperature  in  76  degree* 
Beaunic  paraffine  petroleum  naphtha  distilling  between 
140  and  ISMl  degrees  Fahrenheit  to  the  extent  of  not  less 
than  85  (eighty-five)  per  centum  and  not  more  than  93 
(ninety-five)  per  centum. 

II.  It  shall  yield  not  more  than  H  (eight)  per  centum  by 
weight  of  fixed  carbon  on  ignition. 

7.  it  shall  show  a  flash  point  of  not  less  than  190  (one 
hundred  and  twenty)  degrees  Fahrenheit  when  tested  in 
an  open  cup. 

s.  It  shall  not  contain  more  than  5  (five)  per  centum  by 
weight  of  paraffine   scale. 

Medium  Oil. 

Medium  oil  shall  have  the  following  characteristics:  — 

I .  It  shall  have  a  specific  gravity  of  not  less  than  0.94  (ninety- 
four  one  hundredths)  at  77  degrees  Fahrenheit. 

•:.  When  evaporated  in  an  open  vessel  at  a  temperature 
between  450  and  500  degrees  Fahrenheit  until  the  residue 
has  a  penetration  (5  sec.  77  degrees  Fahrenheit.  No.  S 
needle,  100  grams)  of  50  degrees,  the  residue  shall  meet 
the  following  requirements: — 

(a)  It  shall  amount  to  not  less  than  flO  (sixty)  per  centum 
and  not  more  than  7i>  itrv.mvi  ■■•■r  ■■.•niimi  liv  ui.ii^ht 
of  the  original  oil 

(b)  It  shall  have  a  <hutnity  at  •',  ijegree-  i-aiirenneit  m 
not  less  than   25  centimetres   (Dow   mould). 

(c)  It  shall  have  a  melting  point  of  not  more  than  100 
(one  hundred  and  sixty >  and  not  less  than  130  (one 
hundred  and  thirty)  degrees  Fahrenheit,  whci. 

by  the  ball  and  ring  method. 
:>.  Fifty  grams  of  the  oil  upon  being  maintained  at  a  tem- 
perature of  325  degrees  Fahrenheit  for  5  hours  in  a  cyl- 
indrical dish  2'/4  inches  in  diameter  and  i''i  inches  deep. 
shall  not  lose  more  than  12  (twelve)  per  centum  nor  less 
than  7  (seven)  per  centum  by  weight. 

4.  It  shall  be  soluble  at  air  temperature  in  pure* carbon  bi- 
sulphide to  the  extent  of  not  less  than  99.0  (ninety-nine) 
per  centum  by  weight. 

5.  (a)   It   shall   be   soluble  at   air   temperature   in   76  degree* 

Beaunie  paraffine  petroleum  naphtha  to  the  extent  of 
not  less  than  .S3  (eighty-three)  per  centum  and  n<'t 
more  than  SK)  (ninety)  per  centum. 
(b)  When  20  c.c.'s  of  naphtha  .volution,  obtained  by  treat- 
ing 1  gram  of  oil  with  100  c.c.'s  of  76  degree*  Beaume 
petroleum  paraOine  naphtha  at  air  temperature,  is 
evaporated  upon  a  glass  plate,  the  residue  shall  be 
adhesive  and  sticky,  but  not  oily. 
(i.    It  shall  yield  between  8  (eight)  per  centum  and  12  t twelve i 

per  centum  by  weight  of  fixed  carbon  on  ignition. 
7.    It  shall  show  a  flash  point  of  not  less  than  150  (one  hun- 
dred   and    fifty)    degrees    Fahrenheit    when    tested    in    an 
ii|)en  cup. 
s     It   shall   not   contain   more   than   S   (five)   per  rentum   by 

weight  of  paraffine  scale. 
Heavy  Oil 

Heavy  oil  shall  have  the  followini;  characteristics:— 
I     It    shall    have   a    specific   gravity    of   no!    " 
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(ninety-six  one  hundredths)  at  77  degrees  p-ahrenheit  (25 
degrees  Cent.)- 

When  evaporated  in  an  open  vessel  at  a  Icinperatiire  l^c- 
tween  450  and  500  degrees  Fahrenheit  until  the  residue 
has  a  penetration  (5  seconds,  77  degrees  Fahrenheit,  No.  3 
needle,  100  grams)  of  50  (fifty)  degrees  th^  residue  shall 
have  the  following  requirements: — 

(a)  It  shall  amount  to  not  less  than  80  (eighty)  per 
centum  by  weight  of  the  original  oil. 

(b)  It  shall  have  a  ductility  at  77  degrees  Falirenlieit  of 
not  less  than   10  (forty)  centimetres. 

(c)  It  shall  have  a  melting  point  of  not  more  than  160 
(one  hundred  and  sixty)  and  not  less  than  130  (one 
hundred  and  thirty)  degrees  Fahrenheit  when  tested 
by  the  ball  and  ring  method. 

Fifty  grams  of  the  oil  upon  being  maintained  at  a  uniform 

temperature  of  325  degrees   Fahrenheit   for  5  hours  in  a 

cylindrical   vessel   2%    inches   in    diameter   by    I'/i    inches 

deep,   shall   lose   not   more   than   5    (five)    per   centum   by 

weight. 

It  shall  be  soluble  at  air  temperature  in  pure  carbon  bi- 


sulphide to  the  extent  of  not  less  than  1*9.0  (ninety-nine) 
per  centum  by   weight. 
5.    (a)   It  shall  be  soluble  at  air   temperature   in   TO  degrees 
Beaumc    paraffine    petroleum    naphtha    to    the    extent 
not  less  than  75   (seventy-five)   per  centum  and   not 
more  than  'JO  (ninety)   per  centum  by  weight, 
(b)  When  30  c.c.'s  of  naphtha  solution,  obtained  by  treat- 
ing 1  gram  of  oil  with  100  c.c.'s  of  76  degrees  Beaume 
petroleum    paraftine    naphtha    at    air    temperature,    is 
evaporated   upon   a   glass   plate,   the   residue   shall   be 
adhesive  and  sticky  but  not  oily. 
().    It  shall  yield  between  8  (eight)  per  centum  and  14  (four- 
teen) per  centum  by  weight  of  fixed  carbon  on  ignition. 

7.  It   shall  have  a  flash  point  of  not  less  than  290  degrees 
Fahrenheit  when  tested  in  an  open  cup. 

8.  It   shall   not   contain   more  than   5    (five)    per   centum   by 
weight'  of  paraffine  scale. 

Members  of  Committee 
W.  A.  McLean,  Chairman.  W.  P.  Brereton,  F.  W.  Doane, 
J.   Duchastcl,   J.   E.   Griffith,   G.   Henry,   E.   A.   James,   A.   F. 
Macallum,  A.  J.  McPherson,  P.  Mercier,  W.  P.  Near,  G.  C. 
Powell,  C.  H.  Rust. 


Union  School  at  Brighton,  Ont. 


WE  reproduce  herewith  a  jjerspeclive  of  a  new 
union  school  which  has  recently  been  com- 
pleted at  Hrigliton,  Ont.,  for  the  accommoda- 
tion of  1)oth  high  school  and  public  school 
scholars.  It  is  a  two-storey  and  basement  structure 
and  is  suitably  located  in  extensive  school  grountls 
donated  for  the  purpose.  It  contains  11  classrooms, 
5  of  which  are  given  over  to  the  high  school  students. 
The  building  is  120  feet  long  and  has  two  wings  80 
feet  wide,  while  the  centre  portion  is  (34  feet  wide.  On 
the  ground  floor  there  are  5  classrooms,  a  liljrary  and 
two  i^rincipals'  rooms  for  the  princi])als  of  the  high 
school  and  public  school.  The  library  is  on  the  right 
of  the  main  entrance,  which  faces  south,  and  the  prin- 
cipals' rooms  are  on  the  left.  Besides  the  main  en- 
trance there  are  four  exits  from  the  building,  two  in 
the  rear,  and  one  at  each  end  connected  by  a  corridor 
which  runs  the  entire  length  of  the  building.  The 
classroom  in  the  centre  portion  of  the  building,  to  the 
rear  of  the  principals'  rooins  and  library,  may  be  ex- 
tended to  form  an  auditorium  by  removing  the  parti- 
tions separating  it  from  this  central  corridor  and  cor- 
ridors on  either  side  leading  to  the  rear  exits.     The 


eastern  section  of  the  building  accommodates  the  high 
scjiool  and  the  western  portion  is  given  over  to  the 
])nblic  school,  the  two  sections  being  kept  separate. 
<  )n  the  second  floor  there  are  six  classrooms,  including 
a  science  and  apparatus  room.  The  basement  contains 
separate  play  rooms  and  toilets  for  the  high  and  public 
school  students ;  also  boiler  and  coal  rooms. 

The  building  is  of  Denison  interlocking  tile  con- 
struction faced  with  Suntex  brick,  which  is  somewhat 
imusual  in  schools  of  this  type.  The  foundations  are 
of  concrete.  Stone  trimmings  have  been  used  and  a 
galvanized  iron  cornice,  while  the  entrances  are  of 
artificial  stone.  The  basement  is  finished  in  concrete 
and  ])ainted.  Yellow  pine  has  been  used  for  the 
interior  finish  of  the  school.  The  floors  are  of  joist 
construction,  2  x  14  in.,  and  are  finished  with  hard- 
wood. Five-ply  felt  composition  roofing  has  been  em- 
ployed. The  building  is  steam  heated,  two  Kewanee 
firebox  boilers  being  used,  with  a  forced  ventilation 
system  employing  a  No.  7  tyjje  M.  conoidal  fan,  driven 
by  a  Wagner  motor. 

The  school  is  well  equipped.     There  are  separate 

(Concluded  on  pasrc  66) 
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Building  Code  for  Flat  Slabs  for  What  is  Known 
as  Four-way  Type  of  Construction 


By  W.  W. 

Toronto,  December  27th,  191'), 
lulitur  Contract  Record: — 

I'ollowiiig  11])  the  discussion  which  I  had  with  you 
with  reference  to  this  Department  allowinp  the  Chi- 
cago Building  Code  to  be  used  in  the  city  of  Toronto 
for  a  four-way  system  of  Hal  slab  construction  (which 
type  of  construction  is  not  covered  by  the  present 
Toronto  Hy-law),  I  am  enclosing  herewith  a  brief 
analysis  which  1  made  in  ordef  to  convince  myself 
that  the  Chicago  Code  was  based  on  good  sound 
reasoning. 

By  an  examination  of  this  analysis  you  will  note 
I  hat  apparently  the  Chicago  Code  is  based  on  the 
llicory  of  a  beam  of  imiforni  section  rigidly  fixed  at 
both  ends.  The  negative  bending  moment  for  the  full 
width  of  the  ))anel  over  the  supports  would  then  be 
—  WIV12,  and  the  positive  bending  moment  for  the 
full  width  of  the  jjanel  midway  between  the  supports, 
WL/24.  Assuming  there  were  two  continuous  beams 
of  width  L  rniming  at  right  angles  to  each  other,  each 
carrying  one-half  the  total  live  and  dead  loads,  the 
individual  moment  over  the  supjjort  being  —  \VL/24 
and  at  the  centre  a  jjositive  moment  of  WL/48.  This 
can  readily  be  ])roved  by  adding  together  WL/120  and 
WI,/,?0,  the  moments  for  the  y.  panel  strips  called  for 
in  the  Chicago  Code,  which  sum  equals  WL/24,  and 
also  by  adding  together  the  centre  positive  moments 
WL/f<0  and  WL/120,  which  sum  ecpials  W1V4H.  The 
problem  then  resolves  itself  into  determining  what  pro- 
portions of  WL/24  and  WT./48  is  taken  by  the  centre 
.111(1  side  strips. 

In  the  analysis  which  I  have  submitted  I  have  en- 
deavored to  arrive  at  an  a])])roximate  method,  which 
agrees  in  a  surprising  degree  with  what  has  been 
adojUed  in  the  Chicago  Code.  T  have  assumed  that 
I  he  line  of  contra-flexure  around  the  centre  of  the  panel 
is  :i  circle,  whereas  actually  from  experiments  on  a 
lubber  slab  conducted  by  IVir.  F.  J.  Trelease,  it  is  an 
average  between  a  stpiare  and  a  circle.  1  have  also 
found  this  to  be  true  by  a  number  of  tests  on  actual 
structures.  T-lowcver,  for  ease  in  figuring  1  have 
taken  the  circle  as  a  ba.sis,  and  by  checking  a  number 
of  cases  T  have  found  that  it  makes  very  little  dif- 
ference to  the  calculations.  It  would  appear  that  the 
Chicago  Code  does  not  take  into  consideration  I'ois-. 
son's  ratio,  nor  does  it  seem  to  make  any  allowance 
for  arch  action  or  tension  in  the  concrete.  This,  of 
course,  gives  an  additional  factor  of  safety,  and  from 
tests  which  have  recently  been  conducted  in  Toronto 
by  Mr.  Mylrea  of  the  City  Architect's  Department,  in 
conjiniction  with  Prof.  Gillespie,  of  the  University  of 
Toronto,  the  Chicago  Code  is  undoubtedly  quite  con 
servative. 

After  looking  over  a  large  number  of  discussions 
on  the  flat  slab  type  of  construction,  I  was  imable  to 
find  anything  throwing  any  light  upon  how  the  Chi- 
cago Code  was  derived,  and  1  am,  therefore,  not  in  a 
position  to  say  whether  my  method  is  the  same  as  was 
used  by  the  Chicago  experts  in  drafting  their  by-law, 
but  at  any  rate,  the  results  check,  and  my  method  is 
more  or  less  based  along  theoretical  lines. 

In  Table  1,  I  have  endeavored  to  furnish  informa- 

•Clty  Architect  nnd  Superintendent' of  nafltllnrn,  Toronto. 


Hearte,  C.  E.* 

lion  that  may  be  useful  for  the  architect  or  the  engi- 
neer in  designing  this  type  of  construction  according 
to  the  Chicago  Code.  The  dimensions  given  arc  those 
I  believe  to  be  the  most  economical.  1  have  assumed 
that  the  concrete  is  stressed  up  to  700  lbs.  per  square 
inch  and  that  the  steel  is  stressed  up  to  18,000  lbs.  per 
square  inch,  and  due  to  the  very  satisfactory  tests  this 
department  has  conducted,  I  am  prepared  t<j  allow  these 
stresses  in  the  future  for  this  method  of  design.  ITiis 
table  may  be  used  for  what  is  known  as  the  four-way 
system.  The  two-way  system  will  probably  require  the 
table  to  be  considerably  modified. 

(Signed)  W.  W.  Pearse, 
City  Architect  and  Supt.  r.f  Huildtngs. 

Outline  of  Chicago  By-law 

III  Fig.  1, 

W  =  total  panel  load  (live  and  dead)  =  wL*  for  square 
panel. 

L  =  span  in  feet. 

B  ^  width  of  direct  band  =  L/2. 

D  =' width  of  centre  band  =  L/Z. 

Referring  to  Fig.  1  it  will  be  noticed  that  the  bending 


Fig.  1.— The  strips  are  for  design  purpose  only.    The  re- 
inforcement is  arranged  as  shown  in  Fig.  S. 

moiiicnt    l(jr   the   side    strip.s   hall    way    between    the   column 

centres  is  Mb  =  \VL/80  (Resisted  by  one  direct  band)  ...  (a) 
BrndinK  moment  for  the  centre  strip  half  way  between 

the  column  centres  is 

Md  =  WL/ISO  (Resisted  by  one  diagonal  band  i 

BendinK   moment    for    tin-    side   strips   over   the    column 

cap  is 

Mt  =  —  WL/30  (Resisted  by  one  direct  and  one  diagonal 

band) (c) 

Bending  moment  for  the  centre  strip  along  the  column 

centres  is 

Ms  =  — WL /ISO  (Resisted  by  top  rods.  ,d> 

For   wall   paneU.   the   moments  are  as   follows: 

Slab  supported  by  wall  columix      ■  M.>inenls  increased 

approximately  by  80  per  cent.) 

Mbw  =  WL/66  (Resisted  by  one  dim  i  i.nndl  , ,  > 

Mdw  =  WL/lOO  (Resisted  by  one  diagonal  band^  yiS 
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Mtw  =:  —  WL/34  (Resisted  by  one  diagonal  band  and  one 

direct  band) (k' 

Msw  =—  WL/100  (Resisted  by  top  rods)    ;    -(b) 

For  wall   panels,   the   moments   are   as   follows: 
Slab  supported  on  brick  walls.     (Moments  increased  ap- 
proximately by  TiO  per  cent.)- 

Mbw  ^  \VL/54  (Resisted  by  one  direct  band) (i) 

Mdw  =  WL/80  (Resisted  by  one  diagonal  band)    ...    ...    (j) 

Mtw  =  —  WL/30  (Resisted  l)y  one  diagonal  band  and 

one  direct  band) (k) 

Msw —  —  WL/80  (Resisted  by  top  rods) (1) 

Rectangular  Panels 

\\  lien  the  sides  do  nut  vary  in  length  more  than  five 
per  cent.,  then  the  average  length  may  be  taken  and  panels 
figured  as  square. 

For  the  four  way  'system  of  reinforcement  the  amount 
of  steel  found  for  the  positive  moment  of  each  strip  D  by 
designing  in  this  manner  shall  be  that  used  in   the  diagonal 


Fig.  2 


Fig.  3. M  =  bending  moment  in  inch  lbs.  :=  112  bt' 

when  S  is  18000  and  C  is  700  for  34  per  cent,  of  steel 

band.  For  the  positive  moiiient  in  each  strip  B,  the  required 
amount  of  steel  in  the  crossband  shall  be  obtained  by  multi- 
plying the  steel  used  in  the  design  of  the  assumed  square 
panel  by  the  cube  of  the  ratio  found  by  dividing  the  length 
or  breadth  of  the  rectangular  panel  by  the  side  of  the  as- 
sumed square  panel,  for  the  long  and  short  sides  of  the  panel, 
respectively.  The  compressive  stresses  shall  be  ca'culated  on 
the  basis  of  a  width  equal  to  one-half  (;4)  of  the  side  of  the 
assumed  square  panel,  and  on  the  assumptions  used  in  the 
calculations  of  compressive  stress  in  square  panels.  In  no 
case  shall  the  amount  of  steel  in  the  short  side  be  less  than 
two-thirds   ('i/'i)   of  that  required   for  the  long  side. 

Analysis  of  Chicago  By-Law 

Referring  to  Fig.  3  and  assuming  the  slab  to  be  cut  along 
y....y  and  y'....y'.,  making  a  continuous  bean  of  width  L 
and  to  be  rigidly  fixed  at  each  end,  of  uniform  section  and 


loaded    with    a    uniformly    distributed    load    of    "w"    lbs.    per 
sciuare  foot  (this  includes  live  and  dead  load)  then  W  =  wL'. 

Let  Mr  =  bending  moment  in  foot  lbs.  at  point  of  sup- 
|)ort  for  entire  width  of  slab. 

Let  Mc  =  bending  moment  in  foot  lbs,  at  centre  of  panel 
for  entire  width  of  slab. 

Then  Mr  =  —  WL/12 (1 ) 

and  Mc  =  +  WL  /24 (2) 

It'  is  evident  that  the  same  conditions  exist  if  the  plate 


Fig.  4 

is  cut  along  x' ....  x'  and  x ....  x  and  the  ends  rigidly  fixed. 

Therefore  equation  (1)  becomes  Mr  =  —  WL/24 (3) 

(across  axis  x'....x'  and  x....x) 

and  equation  (2)  becomes  Mc  =  -f  WL/48 (4) 

(across   axis  x"....x") 
Let  L  =  span  centre  to  centre  of  columns  in  feel. 
Let  B  =  width  of  side  strips  in  feet. 
Let  D  =  width  of  centre  panel  in  feet. 
Let  W  =  total  panel  load  (live  and  dead)  =  wL'  for  sq.  panel. 

Referring  to  Fig.  2,  it  is  evident  that  the  centre  panel  D 
will  have  a  tendency  to  sag  down  in  the  centre,  and  any 
section  taken  through  the  centre  would  be  bent  into  a  para- 
bola or  the  centre  part  would  be  approximately  a  parabolic 
surface  of  revolution. 

If  the  centre  circular  part  is  assumed  to  be  taken  out 
and  the  bending  moment  is  found  (sec  Fig.  4)  we  get  the 
following: 

Let  w  =  load  per  square  unit   (live  and  dead) 
and  w'  =  load  per  lineal  unit  of  circumference. 


Fig.  5 


Then  w'  =  rw/2 (,5) 

Then  the  differential  bending  moment  of  one  strip  of  width 
dx  would  be 

dm  =  (rw/2)y.  dc  —  (w/2)y-.  dx (O) 

Substituting   for   dc   and   y    in   terms   of   x,    equation  (li) 
reduces  to 

dm  =  (w/2)  x=  dx (7) 


md  Md/3  —  (w/3) 


(w/2)rV;i  =  wrVt; 


January   17,   1917 


THE    CONTRACT    RKCOKD 


r>.; 


.At 


fg^Zg^ 


) 

Sa/e 

z 

S„/0<>/ 
Sattetre 

nx,nt/ 

3 

To/a/ 
orft  ^air*/ 

4- 

J>/am 

'/ 

Cr/umir 

4rea 

Ca/tmn 

6 

Stuart 

J>m^4M/tn 

y          SUi    7%'C^nefS 

0 

./>/m( 
Lis 

S/te/ m  f  >iKjtt,  ,n  M^/i  4/r'/ 

/o 

/.»»4tm 

A* 

// 
9tmr»/ 

£,/.m0 

rhr0t4fA 

/rfc/rtt 

S/at  />/ 
/ne/rcfi 

Out  **■» 

T 

/t 

r- 

/>' 

r' 

h' 

"■fi 

0-!& 

"■S^ 

0li 

Wc 

/C-ffSr 

40 

/oo 

/as 
/so 
eoo 
aso 

JOO 

/6'-o' 

Joe  00 
460C0 

JiSOO 

seaoo 
yjjoo 
aeooo 

^04-000. 

j'-e- 

9'0 

9 

n 
0 

j'-  4- 

1 

9  S 
9S 
94 
iS 

/OS 
1/  S 
lis 

yo4 

f04 
f9Z 

Be 

966 

60 
60 
60 
60 
f-S 
fo 

fs 

44 

44 
4  4 
44 
494 

sza 
syz 

60 
40 
60 
60 

6S 

yo 

y.s 

40 
40 
40 
40 

4  3* 

474 

SZt 

00  Z 
0OZ 

00  z 

00  r 

06-4 
0JS 

/00  s 

93 

/  * 

/■S9 

/■/<f 

zoe 

zzz 

Z*4 

69 

/oz 

//y 

/■9 
/S 

/■6a 

■69 

/OZ 

"f 
/■9 
ZS 
/49 

/r0 

/Si 

ZJZ 

Z  46 

Z9/ 

J-J 

9S6 

J0Z 

/906 
/S40 

z/so 

Z40O 

00OO 
3900 
4000 

Z90OO 
44/00 
90900 
96900 
70400 
04/00 
/OOO00 

4-0 
/oo 
/iS 
/SO 

iOO 
ZSO 
JOO 

/f-o- 

jseoo 

S^OOO 

6/000 

68*00 
8 J  000 
/eoooo 

//a  000 

4-0 

//■z 

• 
• 

9  4 

/Oo 
/eo 
/oo 

/OS 

//s 

/3  0 

fo4 

y-s 

/■' 

/■s 

f-9Z 

as 
99 

60 
6S 
6S 
6S 
6S 
JZS 

eo 

44 

484 
444 
444 
444 
SS 
6/6 

e  0 
6  s 
6  S 
6  4 
6  4 
fZS 

80 

4  0 

4  34 

43* 

434 

4f4 

SO 

466 

00  Z 
gs  e 

0S  6 
bS  e 
es  6 

96  0 
/06S 

'T 

ZO 

Z4Z 

zse 

zyz 

9S 
//S 
19 
14! 
'17 

/es 

/9S 

9S 

Z/S 
/9 
/4S 

'/7s 

/9S 

Z/4- 

Z/Z 

9'O0 

9  4Z 

996 

49 

4S 

//JO 
Z490 
Z/00 
9000 
J6OO 
4Joe 
S040 

90100 
9/000 
99900 
8S40O 

/9400 
99/00 

//SOOO 

/oo 

/^s 
/so 
zoo 
^so 

JOO 

/e'-  0' 

40000 
6ZJ00 
Josoo 
fiooo 

33  000 

//SSOO 

/J*  000. 

4'-z' 

/3Z 

V 
V 

s'-o" 

« 
It 

f 

# 

9/S 
//■r> 
//  0 
//■S 

//s 

/ZS 
/JS 

fZ6 
636 

ej6 

8  a 

OS 

9  64 

/0/Z 

6ZS 

fo 
'fo 

'fo 
80 

as 

46Z 

sya 
sys 
sya 
sya 

6/6 
66 

6JS 

yo 
yo 
yo 

/^ 
80 

3  i 

4  /Z 

sze 

S14 

sza 
sze 

J66 
6/ 

0ZS 

9zy 

9Zf 
99  9 
99  9 

/OS  0 
///Z 

/•J 

/■4Z 
/04 
ZOS 
Z46 
Z-03 
JOS 

•9i 

//6 
1-33 

/■4t 

/ye 

Z4Z 

Z/0 

9S 
//4 
/93 
/44 

/yt 

ZOZ 

z/e 

ZZ/ 

Z-09 

04 

9  0 

0-3Z 

06 

09 

Z04O 
JOOO 
JJ40 
9/SO 

4400 

SZZO 
6400 

J0OOP 

40000 

4/S0C 
/9Z0O 

9O60O 
//0900 
/Z0OOO 

4-0. 

/oo 
/zs 

/So 
zoo 
eso 

JOO 

/S'-o' 

1 
< 

4SSOO 

y/ooo 
80000 

S3000 
/ogooo 
/J0600 
/Sjooo 

4'-4' 

/4Z 

6'- J- 

• 
• 

/o  0 

//■p 

//■o 

/lO 
//3 

/is 

/40 

fS 

•gj6 

0-36 
83* 

88 

/O/Z 

/Oi6 

63 

Tzs 

yzs 

yzs 

'ys 

es 

9  0 

4  44 
SS 

ss 

SS 

syz 

4  6 

6J 

yzj 
yzs 
'yzs 
<ys 
'as 
so 

434 

so 

JO 

so 
^■zz 

6  / 
6S4 

0jy 

9SS 

sss 

9SS 
99  A 

y/zy 
//ey 

/■48 
Zes 
ZJo 
rs6 

Z90 

J/4 
S-44 

// 
/s 

/■40 

/■0a 
z-/e 

Z-Z4 
Z46 

/■/ 
/s 

/60 

/ee 

Z/0 
ZZ6 
Z*4 

5f 

4oS 
4S 
SZ 

044 

6/Z 

ZZ40 
3Z40 
J600 
J940 
4ZSO 
S0OO 
4S0O 

49900 

6/00O 

/040O 
03/00 
/O90O0 
/Z40OO 
/4640O 

^0 

/CO 

/Z5 

ISO 
ZOO 

ZSO 

JOO 

^0'  0" 

SJOOO 

eoooo 
Soooo 
/ooooo 

/Z.fOOO 

/^yooo 
/j/0000 

4' -6" 

/6-0 

• 
„ 

//ZS 

/Zo 

/ZO 

/ZO 

/ZS 

/4-0 

/S-O 

as8 

9Z4 
9Z4 
9Z4 
9  66 

/OJ6 

//*4 

• 

f-4 

/••^ 

8  0 

90 

9  S 

S'za 

jyz 

syt 
syz 

6/4 

yo* 
yfs 

80 
90 
9S 

4/0 
szz 

szz 

3  ZZ 
S6» 
6S0 

6-98 

9ZS 

/oo  0 
/oo  0 
/OO  0 
/060 
//0  6 
/Z4  Z 

/4a 
ZJ4- 
Z-6Z 
Z99 
JJ4 

94* 

J0O 

/Z9 
/// 
/9Z 
Z/9 
Z44 
ZS/ 

zy 

/■Z3 
/// 
/9Z 
Z/3 
Z44 

ts/ 
'7 

Z/S 
90S 
4-9S 
4  0Z 

sys 

tJZ 
6-6 

4ZSO 
4000 

SSOO 

eeoc 

/60O 

90900 

y4t0o 

30900 
/I090O 
/4040O 
/6Z400 

40 

/OO 
/Z^ 
/So 
Zoo 
eso 

MO 

1 

60000 
3/000 

/OZOOO 
//JOOO 

/J8000 

/aviooo 

/9/000 

4'-s" 

0 

* 

0 

//■s 

/ZS 

/ZS 
/ZS 
/JS 
/SO 

/so 

3  e 

9  66 
966 

966 
/O/Z 
//44 
/Z3Z 

yzs 

90 

90 

00 

as 

9S 

/OO 

ss 

6/6 
6/6 
6/6 
6  6 

yzs 

80 

30 

00 

ss 

9S 

/oa 

SO 
S66 
S66 
S66 

60 

9SO 
/060 
/e6  0 
/eao 
//Z  0 
/Z40 
/9Z  0 

/■sz 

ZS9 
Z9I 
JZZ 
J46 

99/ 

^zs 

A4- 
/■e0 

Zl 

Z3Z 

Z-4S 

zy0 
90 

/e0 

z/ 

ZJZ 
Z44 

z-p 

90 

J/9 

S49 
4  00 

00 

yzz 

J00O 
0900 
40OO 

szso 
esse 

S690O 
060OO 

9/Z0O 

/or/4c 

/9/60O 
/09S4O 
/0Z94O 

40 

/CO 

/ZS 
/So 
zoo 

zso 

JOO 

zz'-o" 

eysoo 

/OJOOO 

//Sooo 
/zyooo 
/■/■/■ooo 
/eeoao 
Z/Jooo 

S'-o' 

/90 

m 
1 

¥ 
* 

/zo 

/JS 
/JS 
/JS 

/40 

/4  0 

/yo 

3Z* 

/e/z 

/O/Z 
/O/Z 
/eS6 
/ZJZ 
/J-z 

ys 
as 
as 
as 
90 

/oo 
/OS 

syz 

66 
66 
6  6 

yo* 
y9z 

436 

0S 

as 

0  3 
90 

too 

/OS 

SZZ 

4-1 

61 

6t 
6S4 

?.1 

/ooo 

//4  y 
//ly 
//J/ 
//0Y 

/4J  0 
,4*/ 

% 

J/9 
9SZ 
40 
49S 

/■ff 
Z06 

03 
ZS4 
400 
J  04 

JM 

/■C 

ZO0 

Z  9 

Z94 

Z09 

904 

JJZ 

JSO 

SO 
SS4 
4-/S 
f/S 

JTJS 

j4oe 

00OO 

S940 
S09O 
6900 
B9O0 
0900 

04Z0O 

satoo 

/090O0 

/Z//00 
/0/'C0 

5^ 

40 

/eo 
/ZS 
/So 
Zeo 

:so 

JOO 

ZJ'-O' 

yysoo 

//4SOO 

/zysoo 

/•^/ooo 

/yjooo 
Z06000 

ZJ/OOO 

S'-  3 

z/r 

H 
1 
1 
H 

m 

1 
1 

* 

* 
0 

/ZS 

/9/S 

/4ZS 

/*ZS 

/So 

!fys 

9  66 

/o-J* 
/aya 
/o/a 

//44 
/JZ 
/3St 

a  0 
ays 
ays 
a<ys 
as 
Vj 
//o 

4/6 
6  4Z 
6  4Z 
4  84 

/<" 

e  36 

0  8 

80 

ays 
07s 

7f 

/OS 
/fO 

S4» 
4SZ 
4M 
0M 

yo 
'0s 

/04  0 
//S  4 
//S  4 
//S0 
/Z4Z 
/44  0 
/44S 

0-40 

JZJ 
996 
490 
440 

*7 
S10 

f/0 

z'jz 

ZS9 
Z-06 
9tS 
J-J* 
9-00 

/J0 

/sz 

ZS9 
Z00 

9/0 

944 

4  / 

sas 

000 

074 

9940 
9900 
0/SO 

0S0O 

/4700 

/9S0O 

/asooe 
/Z/000 

A90J0e 
/4SO0O 
/90900 
ZZ0900 

40 

/OO 

/ZS 
/So 
zoo 
rso 

JOO 

Z*0 

sesoo 

/^6ooo 

/4/000 

/SSooo 

/9ZOOO 

zzaooo 
zt/000 

S'-  e' 

* 

S'-O" 

t 

9 

t 
•* 

/3-S 
/4S 

/*s 
/44 

/ta 

//S 
/S-O 

/O/Z 

//e 

//e 

//* 

///tf 

/J  64 
/*»* 

8  ZS 

90 

90 

90 

/OO 

//o 
//a 

638 

y44 
<y04 

y0* 
y*z 

04 
9Z4 

0ZS 

90 
90 

90 
/oo 
//» 
//  s 

S44 
444- 

6  34 

f4Z 

80 

9/4 

/o»  0 
//9  0 
//9Z 
H9Z 
/JJ* 
/4*6 
/S4  0. 

44- 
40S 

it 

'z% 

94s 
944 

^4 
9^ 
944 

40 

4SS 

4/ 

eat 

It 
»» 

99 

4000 
0900 

0900 

/asm 

'9/00 
10000 
/Z900 

8l9t>o 
/t0O00 
t»0009 

/0y000 

td90O0 

Z//000 

^09000 

Table  1  of  Mr.  W.  W.  Pearse's  paper  giving  standard  figures  for  four-way  concrete  slab  construction 
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or  Md  =:  wr'/y  =  bending  moment  across  axis  x" x"     (8) 

But  r  =  D/3 

Therefore  Md  =  wDV24 («) 

Referring  to  Fig.  5,  and  the  conditions  shown,  then 

B    =  .414L (10) 

D    =  .586L (11) 

D'z=  .2L' ^    ■■■   (12) 

Substitute  value  found  in  equation  (12)  for  D'  in  equa- 
tion  (9)   then 

Md  =  +  wLVl20 (13) 

But  W  =  wL",  substitute  in  equation  (13) 

Md  =  +  WL/120 (14) 

The  bending  moment  given  in  equation  (14)  is  resisted 
by  one  diagonal  band,  and  it  is  the  same  as  given  by  the 
Chicago  By-law,  see  equation  (b). 

By  referring  to  equation   (4)   it  will  be  noticed  that  the 

total  bending  moment  across  axis  x" x"  is  Mc  =  +  WL/48 

and  it  was  just  found  by  equation  (14)  that  the  bending  mo- 
ment for  the  centre  panel  is  Md  =  4-  WL/120. 
Therefore  Mb  =  Mc  —  Md  =  WL/48  —  WL/120 

=  -I-  WL/80 (15) 

or  Mb  =  -f  WL/80  =:  bending  moment  in  side  panels  and 
is  resisted  by  one  side  panel  B.  This  is  the  same  as  the 
Chicago  By-law.  see  equation  (a). 

Referring  to   equation    (3) 
Mr  =  —  WL/a4. 
Let  w=  load  per  square  foot. 

p  =  load  per  unit  length  of  the  line  of  contraflexure. 
q  =  load  per  unit  length  of  line  of  column  cap. 

Mt=  bending  moment  across  axis  x x.  (See  Fig.  VL) 

Fig.  VL  shows  the  approximate  line  of  contraflexure 
around  column  centre.  It  is  not  a  circle  but  most  authorities 
assume  it  to  be  so. 

The  approximate  bending  moment  may  be  found  across 
axis  X X  as  follows,  and  is  what  is  given  for  Mt,  see  equa- 
tion (c). 

If  a  differential  strip  is  assumed  of  a  width  of  dx,  then 
dm  =  p.dc.y  +  w.y.dx.y/2  —  q.ds.v 
—  w.v.dx.v/8 (16) 

Substituting  the   following  values   and   then   integrating, 
y  =  V   fe»  —  x» 
dc  =  Rdx/y 
ds  =  rdx/v 
Then 

Mt/2  =  p  R  A   dx  -I-  w/3.R=    /     dx  —  w/2/     x'dx 

—  qr  /\\x  —  w/3.r'  /    dx  -f  w/2  /    x=  dx 

»/  o  «/  o  ^  o 


(IT) 
(18) 


Mt./2=pR"-l-w/3.R'— w/6.R'— qr=— w/8.r'-|-w/6.r'    .  .  . 
Substituting   following   values   in    equation    (18). 
wL"—  w  T  R' 

p  =  

3irR 

VfU  —  W  T^ 

q  =  

2  ir  T 

R  =  L/4 

r  =  L/8  approximately. 

Then  equation  (18)  becomes 

Mt/2  =  57  w  L  ° 

or  Mt  =  28.5  w  L" (19) 

but  W  =  wL' 

then  Mt  =  28.5  WL  (Resisted  by  one  diagonal  band  and 

one  straight  band) (20) 

Referring   to    equation    (c)    it   will   be    noticed    that    the 

Chicago  Code  gives  Mt  as  —  WL/30,  which   is  very  nearly 

the  same  as  is  given  by  equation  (80). 


Hut  Mr  =  —  WL/24  =  total  moment  for  the  full  width  of 
the  slab  along  column  centres  and  taking 

Mt  =  —  WL/30,  then  Ms  =  Mr  —  Mt. 

Therefore  Ms  =  —  WL/24  +  WL/30  =  —  WL/ISO  . .    (21) 
Ms  is  resisted  by  short  rods  at  top  of  concrete  slab. 
This   is   verified   by   Trealease   in   his    experiments   on   a 

rubber  slab  as  he  found  that 

Ms  =:  Md  which  was  found  to  be  WL/120,  see  equation  (14) 

Shearing  Stresses  Allowed  by  the  Chicago  Code 

The  allowable  unit  punching  shear  on  the  perimeter  of 
the  column  capital  shall  be  three-fiftieths  (3/50)  of  the  ulti- 
mate compressive  strength  of  the  concrete  as  given  in  sec- 
tion 540  of  the  bnildins:  ordinance.     The  allowable  unit  shear 


on  the  perimeter  of  the  drop  panel  shall  be  three  one- 
hundredths  (3/100)  of  the  ultimate  compressive  strength 
of  the  concrete..  In  computing  shearing  stress  for  the  pur- 
pose of  determining  the  resistance  to  diagonal  tension  the 
method  specified  by  the  ordinance  shall  be  used. 

Ultimate   Compressive 
Mixture  Strength  per  sq.  in. 

1  cement,  1  sand,  2  broken  stone,  gravel  or  slag.  2900 
1  cement,  lyi  sand,  3  broken  stone,  gravel  or  slag  2400 
1  cement,  2  sand,  4  broken  stone,  gravel  or  slag  8000 
1  cement,  3J4  sand,  5  broken  stone,  gravel  or  slag  1750 
1  cement,  3  sand,  7  broken  stone,  gravel  or  slag       1500 


Annual  Meeting  Toronto  Section  G.S.C.E. 

The  Toronto  branch  of  the  Canadian  Society  of 
Civil  Engineers  held  their  annual  meeting  for  the  elec- 
tion of  officers  for  the  ensuing  year  on  Thursday,  Jan- 
uary 11,  at  the  Engineers'  Club  rooms.  Reports  of  the 
various  committees  were  also  considered  and  disposed 
of.  A  suggestion  was  nflfercd  that  some  effort  be  made 
to  bring  the  members  of  this  branch  into  more  inti- 
mate acquaintanceship  with  one  another,  and  to  this 
end  a  .social  sub-committee  will  probabl}-  be  formed  in 
the  near  future  to  look  into  the  matter.  Following  arc 
the  officers  for  1917:  Chairman,  E.  W.  Oliver;  secre- 
tary-treasurer, L.  M.  Arkley;  executive.  G.  A.  Mc- 
Carthy, A.  H.  Harkness,  T.  T.  Black,  H.  G.  Acres,  and 
E.  G.  Hew.son.  Mr.  G.  A.  McCarthy,  the  retiring  chair- 
man, was  confirmed  in  his  appointment  as  representa- 
tive of  the  Toronto  branch  C.S.C.E.  on  the  Joint  Com- 
mittee of  Technical  Associations. 
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for  the  Contractor 


that  may  save  him  time  and  money.     If  you  know  any  labor-saving  scheme, 
send  it  in  —preferably  with  illustrations.     We  will  pay  for  all  accepted  articles. 
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Special  Devices  Secure  Closure  in  Sheet 
Pile  Walls 

Closing  a  single  wall  steel  cofferdam  is  frequently 
a  troublesome  procedure.  In  a  number  of  cases  a 
space  remains  which  cannot  be  closed  with  a. single 
])ilc,  and  in  some  instances  the  opening  is  wedge- 
shaped,  making  closure  more  difficult.  Ordinary 
means  cannot  he  used,  either  when  sheeting  comes  to- 
gether hell  to  hell  nr  socket  to  socket.     The  accom- 


l^li/  \/5"c(,anne/s 


FiQ. 


'Sd 


•Pine      .-■.^-^i'Msher 


ma: 


i  ©•'  i 


i5'l4VSSteel 


ineefinq 


0.fA       . 

Two  methods  o{  closing  steel  sheet  pile  cofferdam. 

panying  sketches  illustrate  two  methods  that  were  de- 
vised in  two  particular  instances  to  secure  closure  in 
cases  where  coflfcrdams  did  not  close. 

Fig.  1  shows  a  closure  joint  for  a  dam  consisting 
of  steel  ])iles  driven  to  bed  rock  and  in  which  a  wedge- 
shaped  opening  remained  which  was  32  feet  in'  depth 
and  tapered  from  13  inches  at  the  bottom  to  ])ractically 
nothing  on  top.  At  first  an  attempt  was  made  to  close 
(he  dam  by  driving  a  key  ])ile,  but  this  was  torn  out 
at  a  depth  of  about  15  feet.  The  method  of  ovcrcom 
ing  the  difficulty  was  to  bolt  two  15-inch  channels  to 
gether,  as  shown,  flange  to  flange,  with  1-inch  bolts, 
:ind  drive  them  with  the  flanges  fitting  snugly  against 
Ihe  webs  of  the  sheet  piles.  As  this  .special  pile  was 
driven  and  each  bolt  reached  the  water  line  it  was 
tightened.  The  opening  was  closed  and  the  joint  made 
watertight  by  this  method. 

Fig.  2  is  a  diagram  of  a  special  closure  pile  devised 
for  a  case  where  sheeting  came  together  ball  to  ball 
in  a  wedge-shaped  opening  in  about  15  feet  of  water. 
Two  35  lb.,  24  ft.  U.  S.  Steel  sheet  piles  were  lightly 
bolted  together  as  indicated,  using  a  3  in.  x  10  in.  pine 
filler  between  them.  The  IK-  '"•  bolts  were  inserted 
in  iVj  in.  X  5  in.  slotted  holes,  spaced  2  ft.  apart.  Square 
washers  4  in.  x  )-'«  in.  were  used.  All  parts  were  well 
greased  and  the  pile  was  driven,  all  nuts  being  placed 
on  the  inside  of  the  dam.  The  slotted  holes  enabled 
the  pile  to  accommodate  itself  to  the  opening  and  after 
it  was  driven,  bolts  were  tightened  from  the  inside  as 
pumping   and    excavation    proceeded.      This    arrange 


ment  made  a  very  effective  closure.  To  cut  the  slot- 
ted holes  in  the  piles,  three  1^  in.  holes  were  drilled 
and  the  material  between  cut  awav  with  a  cold  chisel. 


A  Pipe-Laying  Trestle 

.\  pipe-laying  appliance  to  replace  the  usual  three 
or  four-legged  tripod  was  described  in  a  paper  pre- 
sented to  the  Pacific  Coast  Gas  Association  by  G.  E. 
Keppelmann  and  which  is  illustrated  in  the  sketch 
here  with.  The  apparatus  consists  of  a  wooden  trestle 
supporting  a  windlass  pipe  turning  on  wooden  bear- 
ings by  means  of  common  pipe  chain  tongs  operated 
bv  one  man  at  one  end  of  the  pipe.  At  the  other  end  a 
ratchet  is  screwed  to  the  pipe  and  fastened  to  one  leg 
of  the  trestle,  to  prevent  any  reverse  motion  in  the 
pipe.  The  pipe  to  be  laid  is  rolled  or  skidded  over  the 
trench,  a  rope  is  fastened  to  it,  and  the  free  end  is 
wrapped  four  times  around  the  windlass  pipe.  One 
man  handles  the  chain  tongs  and  another  takes  in  the 
slack  rope,  while  the  ratchet  takes  care  of  any  slip. 
The  «kid«  are  removed  when  thcv  are  cleared,  and  the 
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LayinR  a  pipe  with  a  special  ticitlc. 

pipe  is  lowered  by  one  man  casing  up  on  the  rope,  care 
being  taken  to  avoid  surges  that  might  break  the  rope. 
Any  pipe  up  to  16  in.  in  diameter  can  be  laid  in  this 
way.  It  is  customary  when  using  this  appliance  to 
fasten  the  rope  a  little  to  one  side  of  the  centre  toward 
the  bell,  and  on  being  lowered  the  spigot  end  is  de 
pressed  to  clear  any  dirt  that  mav  have  lodged  in  the 
Iiipe. 


Wood  Studs  Support  Tank  Reinforcing 

In  building  reinforced  concrete  tanks  of  a  <;ircular 
type,  there  is  considerable  difficulty  in  placing  the 
horizontal  steel,  especially  with  thin  walls.  The  trouble 
can  be  overcome  by  using  vertical  2  in.  by  4  in.  studs 
with  spikes  driven  at  proper  intervals  which  .scrA-e  to 
support  the  horizontal  reinforcing  in  exact  position 
until  this  steel  can  be  wired  securely  to  the  vertical 
ro<ls.  The  method  of  use  is  to  build  the  outside  forms 
and  set  the  vertical  steel.  Then  around  the  outside  of 
the  circle  to  which  the  horizontal  reinforcing  is  set. 
a  number  of  studs  arc  stood  with  the  heads  of  the 
spikes  projecting  inwards.     The  studs  are  secured  to 
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the  outside  form  so  that  when  the  rods  are  placed 
on  the  spikes  and  against  the  studs,  they  are  at  the  pro- 
per distance  from  the  outer  surface  of  the  wall.  After 
this  reinforcing  is  properly  secured  to  the  vertical 
rods  the  spikes  are  withdrawn  and  the  2  x  4's  removed. 
By  using  this  device  the  steel  is  erected  as  a  stiff 
structure  in  correct  position  before  it  is  required  to 
carry  its  own  weight. 


Hydrated  Lime  Produces  Beneficial  Results 
and  Overcomes  Difficulties 

THE  Hydrated  Lime  Bureau  recently  offered 
prizes  for  short  letters  describing  actual  in- 
stances where  hydrated  lime  was  used  and 
found  to  be  of  value.  The  results  of  the  con- 
test, as  recently  announced,  awarded  the  first  prize  to 
H.  T.  Whitney,  engineer  in  charge  of  bridge  construc- 
tion for  the  Indianapolis  and  Frankfort  I^ailroad.  His 
letter  describes  the  beneficial  effects  that  followed  the 
addition  of  hydrated  lime  to  concrete  for  bridge  work 
that  is  being  carried  out  by  the  Pennsylvania  lines  on 
an  extension  of  their  road.  Excerpts  from  this  letter 
are  given  herewith  : 

"These  bridges  include  box  culverts,  spans  10  to  21) 
ft.;  flat-top  subways,  two  sidewalk  spans  of  12  ft.,  and 
street  span  of  32  ft. ;  arch  .spans,  30  to  50  ft. ;  one  arch 
bridge  of  three  spans,  65  ft.  each;  one  arch  bridge  of 
two  spans,  SS  ft.  each— a  total  of  42  bridges  of  various 
types. 

"With  the  exception  of  the  small  culverts  most  of 
the  bridges  contain  from  1.000  to  1,600  cubic  yards  of 
concrete.  The  concrete  for  all  the  structures  of  any 
size  is  being  handled  by  fneans  of  a  tower.  About  ten 
of  these  are  located  at  public  highways,  where  a  good 
supply  of  water  could  not  be  obtained  except  at  a  con- 
siderable expense.  The  use  of  hydrated  lime  enables 
us  to  cut  down  the  water  and  still  have  concrete  flow 
freely  in  the  spouts. 

"Several  of  the  flat-top  subways  arc  complicated 
skew  spans,  with  numerous  corners.  The  lime  has 
proved  very  successful  in  these  structures,  as  it  pre- 
vented honeycombing  and  gave  a  smooth  face  in  parts 
of  the  structures  that  we  could  not  reach  to  spade.  The 
cost  of  spading  is  reduced  50  per  cent,  by  the  u.se  of 
lime.  ^ 

"The  lime  makes  the  concrete  more  dense  and  more 
easily  handled  after  it  is  deposited  in  the  forms.  It  is 
frequently  necessary  to  move  a  batch  to  some  other 
part  of  the  form  when  it  has  been  deposited  in  the 
wrong  place  by  the  chute.  The  labor  cost  for  this  kind 
of  work  has  been  reduced  about  40  per  cent,  by  the  ad- 
dition of  lime. 

"On  bridges  where  the  reinforcing  is  closely  spaced 
the  lime  is  of  great  assistance,  because  it  enables  us 
not  only  to  place  the  concrete  easily,  but  it  also  pre- 
vents the  separation  of  the  aggregate  when  the  mixture 
is  being  forced  between  and  under  the  bars  with  wood- 
en paddles. 

"Because  of  the  reduction  of  water  in  the  mixture 
there  is  very  little  rough  material  deposited  on  the  face, 
such  as  will  occur  when  the  mixture  is  ver)'  wet  and 
the  water  seeps  through  the  forms.  This  feature,  to- 
gether with  the  material  reduction  in  honeycombing, 
has  reduced  the  cost  of  finishing  the  face  after  the 
forms  are  taken  off." 

Other  writers  also  cited  cases  where  hydrated  lime 
proved  to  be  of  immense  value  and  where  its  use  over- 
came difficulties  and  produced  beneficial  results.  In 
one  instance  this  material  overcame  trouble  imposed 
l)y  a  poor  quality  of  sand  and  a  coraline  limestone.  The 
best  local  sand  was  not  all  that  could  l)e  desired,  being 


too  fine  and  poorly  graded  as  to  size,  while  the  coraline 
limestone  used  was  very  irregular  in  shape,  with  many 
caxities  to  be  filled  and  projections  to  prevent  smooth 
flowing.  Jf  enough  water  was  added  to  make  the  con- 
crete flow  the  mixture  was  too  wet  to  give  good 
strength,  and  there  was  trouble  from  the  rock  occa- 
sionally staying  in  the  chutes  while  the  mortar  ran  out. 
If  the  mix  was  dry  enough  to  give  good  strength  the 
concrete  would  not  flow,  and  it  required  an  excessive 
amount  of  working  in  the  forms  to  cover  the  reinforc- 
ing and  to  give  a  good  surface.  At  its  best  the  concrete 
was  inclined  to  be  porous  and  absorb  water.  The 
climate  was  warm,  with  a  damp,  salt  air,  so  that  a 
dense  waterjjroof  concrete  was  required  to  prevent 
rusting  of  the  reinforcing  steel. 

After  considering  the  various  waterproofing  com- 
|)ounds  on  the  market  it  was  decided  to  try  the  use  of 
liydrated  lime  to  overcome  the  difficulties.  Forty 
pounds  of  lime  was  used  to  each  cubic  yard  of  concrete, 
a  very  convenient  proportion,  as  half  a  sack  of  lime  was 
added  to  each  three-sack  batch  of  concrete.  The  lime 
seemed  to  lubricate  the  mixture  so  that  with  the  addi- 
tion of  but  a  moderate  amount  of  water  it  would  easily 
flf)w  down  the  chutes.  There  was  no  more  trouble 
from  the  mortar  and  the  stone  separating  or  from  the 
mixture  being  too  stiff  to  flow.  When  in  the  forms  it  re- 
quired little  working  to  thoroughly  cover  the  steel  and 
to  give  a  good  surface.  The  particles  of  sand  appeared 
to  flow  over  each  other  easily,  so  that  the  resulting  con- 
crete was  not  nearly  so  porous  and  the  steel  was  well 
protected  from  the  corroding  influence  of  the  tropical 
salt  air. 


Union  School  at  Brighton,  Ont. 

(Continued  from  page  6C) 

inter-communicating  telephone  systems  for  both  sec- 
tions throughout  all  rooms,  and  a  fire  alarm  system 
has  been  installed.  Natural  slate  blackboards  have 
been  provided  throughout  in  the  classrooms.  The 
building  is  fitted  with  vacuum  cleaning  apparatus.  A 
septic  tank  situated  within  the  school  grounds  ])rovides 
for  the  disposal  of  sewage. 

The  cost  of  the  building  was  $50,000,  and  the  con- 
tract was  carried  out  by  the  Dickie  Construction  Com- 
pany, Toronto.  Messrs.  F.llis  &  Ellis,  Toronto,  were 
the  architects. 


Personals 

Mr.  A.  C.  Garden  has  been  elected  chairman  of  the  Ham- 
ikon  Harbor  Commission  for  191". 

Mr.  D.  M;  Mawhinney,  formerly  with  the  Winnipeg,  Sel- 
kirk and  Lake  Winnipeg  Railway,  has  been  appointed  engi- 
neer for  Rockwood  municipality,  with  offices  at  Stonewall. 
Man. 

Lieut.  Col.  F.  O.  W.  Loomis  has  been  awarded  the 
ID.S.O.  He  was,  prior  to  the  war,  a  member  of  the  Monl- 
treal  contracting  firm  of  D.  C.  Loomis  &  Sons.  He  went  to 
the  front  with  the  first  Canadian  contingent,  and  is  now  with 
the  headquarters  staff  in  England. 

Mr.  W.  W.  Butler,  vice-president  of  the  Canadian  Car 
>^  Foundry  Company.  I-imited,  Montreal,  has  been  elected 
vice-president  and  managing  director.  Mr.  W.  S.  Atwood. 
heretofore  chief  engineer  and  general  works  manager,  has 
been  appointed  operating  inanager. 

Lieut.  C.  Austin  Bell,  son  of  Chas.  R.  Bell,  Sumach  St., 
Toronto,  has  been  awarded  the  Military  Cross  for  bravery 
ill  action.  Lieut.  Bell  is  a  graduate  of  the  School  of  Practical 
Science,  and  before  enlisting  was  employed  as  a  mines  main- 
tenance engineer  with  the  Canadian  Copper  Company.  He 
was  twice  wounded,  once  at  Langemarck  and  once  at  Ypres. 
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hilt  later  rtluriicd  to  the  front.     He  enlisted  as  a  private  in 
the   Engineers  and  won  his  commission  on  the  field. 

Mr.  John  I.  Heid,  formerly  works  manager  of  the  Ameri- 
can Steel  Foundries  plant  at  Chester,  Pa.,  and  recently  sales 
atjent  for  that  company  at  .'iO  Church  Street,  New  York,  has 
been  appointed  superintendent  of  the  Lonjfue  Pointc  plant 
of  the  Canadian  Steel  Foundries,   Limited,  Montreal. 

Capt.  A.  Gerald  Knight,  who  was  recently  announced  as 
being  awarded  the  D.S.O.  and  a  few  days  ago  also  the  M.C., 
is  now  reported  missing.  He  was  spoken  of  as  Canada's 
premier  aviator.  Capt.  Knight  is  a  graduate  of  the  Depart- 
ment of  Applied  Science  and  Knginecrins:  of  the  University 
of  Toronto. 

Major  Lindsay  Malcolm,  A.M.Can.Soc.C.E.,  of  the  Can- 
adian Engineers,  who  went  overseas  in  command  of  an  en- 
gineering company  from  Queen's  University,  Kingston,  re- 
ceived honorable  mention  in  the  latest  dispatch  of  Sir  Douglas 
ITaig.  Major  Malcolm  was  at  one  tin»c  acting  city  engineer 
at  Guelph,  Ont. 

Lieut.  Robert  L.  Dunsmorc,  of  St.  Thomas.  Ont..  who 
enlisted  shortly  after  the  declaration  of  war  and  went  over- 
seas with  an  engineering  unit  in  the  Second  Division,  has 
been  awarded  the  Military  Cross  for  bravery  under  fire. 
Lieut.  Dunsmorc  was  wounded  last  July.  He  is  a  civil  en- 
gineer by  profession  and  a  graduate  of  Queen's  University, 
Kingston,   Ont. 

Major  E.  G.  M.  Cape,  president  of  E.  G.  M.  Cape  &  Co., 
Ltd.,  contractors,  Montreal,  is  mentioned  in  the  recent  des- 
patches by  Field  Marshall  Sir  Douglas  Haig.  Major  Cape 
lonimands  the  100th  Battery  Canadian  Heavy  Siege  Artil- 
lery, one  of  the  finest  batteries  that  ever  left  Canada.  Major 
Cape,  who  is  a  B.Sc,  was  at  one  period  lecturer  on  mechan- 
ical engineering  at  McGill  University,  and  has  also  held  posi- 
tions with  pulilic  companies.  He  is  a  iiicml)cr  of  the  Can- 
adian Society  of  Civil   Engineers. 


Mainly  Constructional 

East  and  West— From  Coast  to  Coast 


The  Board  of  Works  of  Chatham.  Ont..  commenced 
operations  recently  on  the  laying  of  the  new  twelve-inch 
sewer   along  Tecumseh    Road   to   the   sugar   factory. 

ll  is  stated  that  the  big  $1,000,000  bridge  over  the  Peace 
River  at  Edmonton,  for  which  tenders  were  recently  called, 
is  to  be  completed  within  18  months;  work  on  the  substruc- 
ture  is   planned   to   start   early   this   month. 

The  public  works'  appropriation  in  Si.  John,  X.B.,  for 
the  year  1917  is  $135,523.69,  as  compared  with  $111,550.19 
last  year.  The  increase  over  191rt  rovers  new  a«phaltic 
pavements. 

Plans  arc  being  prepared  for  a  new  motion  picture  the- 
atre in  the  city  of  Toronto,  with  a  seating  capacity  of  3,500, 
lo  be  erected  at  the  corner  of  Richmond  and  Victoria  Streets. 
Messrs.  Hyncs,  Fcldman  &  Watson,  of  Toronto,  and  S.  H. 
Crane,  of  Detroit,  are  the  architects.  The  building  is  also 
lo  include  several  stores  and  offices, 

A  proposal  has  been  made  to  open  up  Pape  .\venuc, 
Toronto,  from  its  present  northerly  terminus  across  the  Don 
River  and  on  into  Leaside.  This  will  entail  the  building  of 
u  bridge.  The  matter  has  received  the  attention  of  the  Tod 
luorden  Ratepayers'  Association  and  a  committee  w.is  ap- 
pointed to  go  over  the  district  and  report  at  a  later  meeting. 

Tentative  plans  for  the  first  unit  of  the  new  departmental 
store  to  be  erected  at  the  corner  of  Yonge  and  College  Streets. 


Toronto,  were  submitted  to  City  Architect  Pear»e  recently, 
'i'his  building  will  be  eight  storey*  high  and  the  dimcnsiions 
are  250  x  350  feet.  Brick  and  steel  will  be  the  materials  of 
construction.  The  city  architect  was  asked  to  consider  plans 
for  the  fire  escapes  on  the  first  unit. 

The  new  government  dock  that  has  been  under  construc- 
tion at  the  foot  of  Salsbury  Avenue,  Vancouver,  and  at  which 
grain  will  be  loaded  from  the  big  elevator  for  transporta- 
tion to  Europe,  has  just  recently  been  opened.  The  wharf 
is  800  feet  in  length  by  300  feet  in  width,  with  a  shed  700 
feet  long  by  80  feet  wide.  On  the  west  side,  where  the 
elevator  is  situated,  seven  railroad  tracks  are  laid,  it  is  also 
the  intention  to  lay  one  on  the  east  side. 

On  instructions  by  the  Government,  work  on  the  contract 
for  improving  Courtenay  Bay  at  St.  John,  N.B.,  has  been 
tliscpntinued.  The  contract  was  held  by  the  Norton  Grif- 
fiths Company  of  Canada,  and  work  to  the  value  of  $:«.O00.- 
1)00  has  been  carried  out.  It  is  understood  that  the  progrcks 
expected  to  have  been  made  has  not  materialized,  and  that 
the  Government,  in  pursuance  of  their  policy  to  postpone 
all  possible  public  expenditure,  decided  that  it  was  advis- 
able, under  the  circumstances,  to  stop  the  work.  A  large  dry 
dock  was  part  of  the  scheme,  which  was  planned  by  the 
Laurier   Government. 

Information  has  been  given  out  by  Mr.  J.  D.  Mc.\rthur. 
president  of  the  Edmonton,  Dunvegan  &  British  Columbia 
and  allied  railways,  regarding  the  work  on  the  new  northern 
railways,  to  the  eflect  that  steel  is  being  laid  on  the  Alberta 
&  Great  Waterways  Railway  at  the  present  time  at  the  rate 
of  one  mile  a  day  and  that  steel  for  the  fifty-mile  extension 
of  the  E.,  D.  &  B.  C.  mainline  from  Spirit  River  to  Pouce 
Coupe  has  been  purchased  in  the  United  States  and  will  be 
laid  early  in  the  spring.  The  1917  programme  will  include 
the  ballasting  of  the  only  unballasted  part  of  the  main  line 
of  the  E.,  D.  &  B.  C,  a  distance  of  17  miles  east  of  Spirit 
River,  the  ballasting  of  the  Grande  Prairie  branch,  the  bal- 
lasting of  the  main  line  extension  from  Spirit  River  to  Pouce 
Coupe,  and  the  ballasting  of  the  A.  &  G.  W.  to  McMurrv. 

The  following  are  the  nominations  for  1917  of  the  nom- 
ination committee  of  the  Montreal  Builders'  Exchange: — 
President.  Mr.  J.  P.  Anglin,  of  .\nglins.  Limited;  1st  vice- 
president,  Mr.  W.  C.  Munn,  Munn  &  Shea;  2nd  vice-presi- 
dent, Mr.  Robert  F.  Dykes,  T.  A.  Morrison  &  Co.;  past 
president,  Mr.  John  Quintan,  J.  Quinlan  &  Co.;  directors. 
Messrs.  Alex.  W.  Brcmner,  representing  suppliers  of  build-' 
ers'  materials;  -Mex.  Charettc.  master  plumbers;  Lawrence 
.1.  Conroy.  Master  Plumbers'  Association  of  Montreal:  .An- 
drew Cross,  Mantel  and  Tile  Dealers'  Association  of  Mont- 
real; D.  McCuaig,  electrical  contractors;  T.  H.  Douglas,  roof- 
ing contractors;  W.  M.  Irving,  general  contractors:  W.  E. 
Potter,  master  painters;  VV.  E.  Ramsay,  manufacturers  of 
building  materials;  J.  J.  Roberts,  carpenters  and  mill  work- 
ers; J.   E.   Walsh,  sanitary  and  heating  engineers. 

Last  year  saw  the  completion  in  Victoria.  B.C..  of  the 
Northwest  sewer.  It  was  started  on  December  8.  1913.  and 
finished  on  October  26  last,  at  a  cost  of  $289,563.  or  $75,000 
less  than  the  estimate.  Its  length  is  16,578  feet  and  of  this. 
7.449  feet  is  in  tunnel,  6,390  feet  of  it  through  solid  rock. 
.\nother  municipal  undertaking  carried  out  during  1916  was 
the  extension  of  the  high  pressure  water  system  to  take  ad- 
vantage of  the  additional  pressure  provided  by  the  Scx-.kc 
waterworks.  The  cost  was  $14,320,  and  the  connection  was 
made  by  a  12-inch  cast-iron  pipe.  In  addition  to  sewer  ex- 
tensions and  the  usual  maintenance  work,  the  city  engineer's 
department  has  had  to  give  considerable  attention  to  Ross 
Bay  seawall,  which  was  severely  damaged  in  the  heavy 
storms  of  last  winter.  Vety  extensive  alterations  have  been 
effected,  and  those  improvements  have  to  be  protected  by 
a  toe  of  rock,  similar  to  the  new  breakwater,  this  work  now 
being  in  hand. 


Contracts   Department 
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News    of    Special    Interest    to    Contractors,    En^neers,    Manufacturers    and 

Dealers  in  Building  Supplies 


Waterworks,  Sewerage   and 
Roadways 

Chatham,  Ont. 

\\'ork  will  be  started  early  in  the  year 
on  the  laying  of  water  mains  from  St. 
Clair  Street  to  City  Limits.  1.650  ft.; 
from  City  Limits  to  River  Crossing. 
1,111  ft.,  and  from  -River  Crossing  to 
Jointing  300  ft.  13-inch  vitrified  tile. 
Clerk,  J.  C.  Weir,  Harrison  Hall. 

Exeter,  Ont. 

The  Town  Council  plans  to  get  esti- 
mate on  cost  of  pavement  to  be  laid  on 
Main  Street.    Reeve.  B.  W.  F.  Beavers. 

Hamilton,  Ont. 

The  laying  of  a  700-ft.  sewer  to  cost 
$4,000  is  being  considered  by  the  City 
Council.  Plans  and  specifications  with 
the  city  engineer,  E.  R.  Gray.  City  Hall. 

London,  Ont. 

Asphalt  pavements  on  .Adelaide.  Well- 
ington, and  Richmond  Streets,  to  cost 
$60,000,  are  contemplated.  Engineer,  IL 
A.  Brazier,  City  Hall. 

Tenders  will  be  called  about  Feb.  l.llh 
for  the  purchase  of  sewer  pipes.  Engi- 
neer. H.  A.  Brazier.  City  Hall,  is  prepar 
ing  plans. 

The  Utilities  Commission  .ire  con- 
sidering the  laying  of  new  water  mains 
in  the  spring  and  will  be  in  the  market 
shortly  for  cast  iron  piping.  E.  V.  Bu- 
chanan, City  Hall,  general  manager. 

Tenders  are  to  be  called  about  Feb- 
ruary 15th  for  the  laying  of  30,000  sq. 
yds.   of  asphalt   pavements. 

Metcalfe,  Ont. 

A  by-law  has  been  submitted  for  the 
laying  of  cement  sidewalks  here.  En- 
.uineer,  F.  Stidwell,  C.E.,  Fifth  Avenue, 
Cornwall,   Ont. 

Toronto,  Ont. 

Works  Committee  has  requested  Com- 
missioner Harris  to  prepare  report  re  ad- 
dition of  activated  sludge  unit  to  sewage 
disposal  plant  on  Morley  Avenue. 

Works  Commissioner  R.  C.  Harris  has 
recommended,  at  a  cost  of  $20,500,  a 
sewer  on  west  side  of  Don  Esplanade, 
from  Eastern  Avenue  to  Wilton  Avenue. 
Secretary,  T.  McQueen. 

The  Ontario  Railway  and  Municipal 
Board  has  approved  of  the  by-laws  pre- 
|)ared  in  connection  with  water  supply  to 
York  Township,  connecting  with  City  of 
Toronto  mains.  Contracts  for  work  not 
yet  awarded.  Engineer,  Frank  Barber, 
57  Adelaide  East. 

Time  for  receiving  tenders  for  the  in- 
stallation of  a  40,000,000  imperial  gallon 
centrifugal  pump  has  been  extended  to 
January  30th.  Plans,  etc.,  at  Room  6. 
City  Hall.     Secretary,  T.  McQueen 


to    Leaside    and    the   erection    of   bridge 
over  the  Don  River. 

Winnipeg,  Man. 

The  Transcona  Electric  Railway  Com. 
pany  has  made  application  for  incor- 
poration. Moran,  Anderson  &  Guy.  402 
Electric  Railway  Chambers,  are  solicit- 
ors. Work  Vill  start  in  the  spring  for 
line   to  be   in   operation   in   the   fall. 

CONTRACTS  AWARDED 

Hamilton,  Ont. 

The  Ottawa  Contracting  Company, 
Ottawa,  Ont.,  have  been  awarded  the 
general  contract  for  the  building  of  a 
wharf  to  cost  $4,500.  The  above  work 
will  be  started  as  soon  as  ice  is  solid 
enough   to   hold   machinery. 


Railroads,  Bridges  and  Wharves 

Toronto,  Ont. 

The  Todmorden   Ratepayers'  Associa- 
tion advocate  the  extension  of  Pape  Ave. 


Public  Buildings,  Churches 
and  Schools 

Beloeil  Village,  Que. 

The  erection  of  a  school  to  cost  $12,- 
000  is  being  considered.  Secretary-Trea- 
surer, J.   P.   M.  Menard. 

Chambly  Village,  Que. 

The  erection  of  a  school  to  cost  $3.- 
000  is  considered.  Secretary-Treasurer, 
Geo.   S.  Wallis,   Chambly   Canton. 

Fort  William,  Ont. 

The  by-law  for  the  erection  of  a  col- 
legiate  has   been    passed. 

Glace  Bay,  Ont. 

Plans  for  the  erection  of  a  school  to 
cost  $17,000  are  nearly  completed.  Ten- 
ders will  be  called  about  January  20th. 
.Secretary-Treasurer,  Neil  McNeil.  Ar- 
chitect, Jos.  H.  Morley.  Building  will 
be  of  frame  construction,  concrete  found- 
ation. 

Hamilton,  Ont. 

The  City  Council  contemplate  the  erec- 
tion of  a  pavilion  of  one  storey,  frame 
construction  to  cost  $15,000. 

The  City  Council  are  considering  the 
erection  of  a  number  of  buildings  of  one 
storey,  frame  construction,  at  Wobassa 
Park.  Chairman  of  Parks  Board,  Geo. 
Wild,  559   Barton  E. 

Kitchener,  Ont. 

Chief  Inspector  Ross  of  the  Post  Office 
Department,  has  recommended  the  en- 
largement of  the  present  Post  Office; 
also  addition   to   buildings   at   station. 

Lennoxville,  Que. 

The  general  contractor,  John  Quinlan 
&  Company,  4414  St.  Catherine  West. 
Montreal,  will  buy  freight  elevator  and 
the  commission  will  buy  seating  and 
desks  for  the  new  school  to  cost  $235,000 
which  is  being  erected  by  the  Bishop's 
School  Corp.  K.  G.  Rea,  Beaver  Hall 
Hill.   Montreal,  architect. 

Montreal,  Que. 

The  Quebec  Legislature  has  authorized 
the  Tres  Saint  Redemteur  Congregation 
to   raise   money   to   build   a   church   and 


presbytery    to    cost    $300,000.      Architect 
will  be  appointed. 

Mt.  Dennis,  Ont. 

School  Section  No.  28  contemplates 
adding  two  or  three  rooms  to  school 
building.     Chairman,   Jas.   Syme. 

Ottawa,  Ont. 

The  erection  of  a  school  is  being  C(jn- 
sidered  by  the  Public  School  Board,  222 
(Jilmour  Street.  Crawford  Ross  is  sec- 
retary-treasurer. 

The  renovation  of  the  Holy  Trinity 
C'hurch  is  contemplated.  Rector,  Rev. 
Robt.  Jeflferson. 

Pembroke,  Ont. 

The  School  Board  will  purchase  150 
single  desks  for  the  new  school  being 
erected  to  cost  $50,000.  Architect,  W. 
C.  Keighley,  Grand  Trunk  Building. 
General  contractor,  H.  P.  Beck,  18  Wood- 
lawn  Avenue,  Ottawa. 

Pointe  au  Pic,  Que. 

Tenders  are  received  to  January  19  by 
Rev.  J.  B.  Boivin  for  the  erection  of  a 
church  and  presbytery;  frame  and  brick 
construction.  J.  P.  Ouellet,  28  St.  Fa- 
mille   Street,    Quebec,   architect. 

Quebec,  Que. 

The    Roman    Catholic    School    Board 
are   considering   the   erection    of   an   an- 
nex  to   the   St.   Joseph    .\cademy.     Sec- 
retary-treasurer,  A.   C.   Taschereau. 
St.  Hyacinthe,  Que. 

In  connection  with  the  erection  of  a 
lliree-storey  school,  plastic  brick  con- 
struction, to  cost  .$35,000,  by  the  Roman 
('atholic  School  Commissioners,  the 
probable  general  contractors  will  be 
Paquettc  &  Godhout.  Blackboards  are 
included  in  general  contract.  Commis- 
sion buys  seating  and  desks. 
St.  Michel  des  Saints,  Que. 

Erection  of  a  school  to  cost  $3,000  is 
contemplated.  Rev.  J.  O.  Frechette, 
secretary-treasurer. 

Sarnia,  Ont. 

The  Board  of  Education  are  consider- 
ing addition  to  Collegiate  and  to  Con- 
federation Street  School.  Geo.  Proctor 
is  chairman  of  the  Building  Committee. 

Sydney  Mines,  N.S. 

The  erection  of  a  school  to  cost  about 
$20,000  is  contemplated  here.  A.  C.  Mc- 
Cormick   is    chairman. 

The  Town  Council  arc  considering 
the  erection  of  a  fire  hall  and  stable  to 
cost  $4,000.  Work  to  start  with  stable 
portion  first.     Clerk,  D.  C.  McDonald. 

Vaudreuil,  Que. 

The  erection  of  a  school  to  cost  $3.- 
ffOO  is  contemplated  here  by  the  Dorion 
.School  Board.  J.  B.  A.  Favreau,  N.P.. 
is    secretary-treasurer. 

West  Hill,  Ont. 

The  erection  of  a  new  school  is  being 
considered  by  the  Public  School  Section 
No.  7.  Township  of  Scarboro.  H.  West- 
ney.   West   Hill,    Secretary. 
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Legal   Penalty    Incurred  by  Government 
Gontractors 

THK  charge  lias  hccn  made  from  time  to  time  in 
recent  years  that  the  lettinjr  of  this  or  that 
Dominion  or  Provincial  Government  contract 
has  been  intlucnccd  by  nionev  subscriptions 
(luiiated  by  the  successful  contractor  to  the  "party 
fund."  For  the  most  part,  we  believe  such  charj;es 
liave  been  laid  bv  political  opponents  who.  in  general, 
endeavor  to  fix  the  blame  on  government  officials  .■^o 
that  the  party  to  which  these  officials  belong  may  be- 
come discredited;  for  this  reason  the  legal  and  moral 
aspect  of  the  whole  matter  has  been  lost  sight  of.  and. 
reprehensible  as  the  practice  may  be.  it  has  escaped  the 
censure  it  deserves  as  a  result  of  being  made  a  politi- 
cal issue  solely.  Indeed,  we  believe  it  will  be  news  to 
many,  including  contractors,  that  there  is  any  legal 
aspect  to  the  matter  at  all ;  but  during  a  recent  inves- 


tigation into  some  public  matters  in  one  of  our  large 
cities  we  are  advised  that  a  law  was  brought  to  light 
which  has  been  on  the  statute  lj<j<jks  of  Canada  for 
many  years,  but  which,  ap])arently.  there  has  never 
been  any  effort  to  enforce.  This  statute  reads  as  fol- 
lows : 

"It  is  expressly  provided  by  section  168.  aub- 
section  1,  of  the  Criminal  Code,  that  it  is  an  in- 
dictable offence  for  anyone  having  any  contract 
with  any  government  to  subscribe  or  agree  to 
subscribe  any  money  or  other  valuable  considera- 
tion for  the  purpose  of  promoting  the  election  of 
any  candidate  or  of  any  number,  class,  or  party  of 
candidates  to  any  legislature  or  to  parliament,  or 
10  subscribe  with  the  intent  in  any  way  of  in- 
fluencing or  affecting  the  result  of  a  provincial  or 
Dominion  election.  The  Court  is  given  power  to 
impose  imprisonment  for  not  less  than  one 
month  and  not  more  than  one  year,  and  to  impose 
a  fine  to  the  extent  of  the  amount  subscribed." 

The  Act  als(j  provides  that  any  prosecution  for  such 
(jlYcncc  must  be  commenced  within  two  years,  and. 
further,  that  any  person  convicted  under  this  Act  shall 
thereby  be  rendered  incapable  of  contracting  with  the 
government  or  of  receiving  any  benefit  under  any  con- 
tract which  he  has  with  the  government,  or  of  holding 
any  office  under  the  government. 

To  what  extent  this  law  has  been  transgressed  it  is. 
of  course,  impossible  to  guess,  but  there  is  little  doubt 
that  ignorance  of  its  existence  has  been  responsible  for 
much  of  the  trouble.  We  bring  the  matter  to  the 
attention  of  our  readers,  therefore,  chiefly  because  we 
believe  it  is  a  question  upon  which  they  would  wiU- 
ingly  become  better  informed.  Many  a  contractor  may 
feel  that  he  is  justified  in  taking  advantage  of  a  little 
political  influence  to  gain  him  a  contract  which  he  be- 
lieves he  can  carry  out  as  well  as,  or  better  than,  his 
competitor,  but  few  will  take  a  chance  on  a  year's  im- 
])riso'nment,  however  great  the  monetary  gain.  A  more 
general  realization  of  the  existence  of  this  law  should 
work  out  advantageously  to  the  government,  the  con- 
tractors, and  also  to  the  public  at  large,  who  pay  the 
bills. 


Engineering  Education 

EDUCATION  in  engineering  should  be  primarily 
a  systematic  cultivation  of  the  natural  abilities 
of  the  individual  student,  and  should  be  con- 
cerned only  secondarily  with  acquiring  know- 
ledge of  facts  or  of  methods  of  using  them.  This,  in 
a  sentence,  expresses  the  fundamental  idea  upon  which 
Professor  Higbie  based  an  address  before  the  recent 
meeting  of  the  American  Association  for  the  Advance- 
ment of  Science.  Professor  Higbie's  paper  was  in- 
tended to  indicate  just  what  college  training  for  engi- 
neers may  reasonably  be  expected  to  accomplish,  and 
the  views  expressed  therein  are  substantially  in  ac- 
cord with  those  of  a  considerable  number  of  able  prac- 
tising engineers  of  wide  and  varied  experience  wlio 
respiMided  to  a  questionnaire,  sent  out  by  Professor 
Higbie  two  or  three  years  ago,  and  which  covered 
broadly,  as  well  as  in  detail,  the  purpose,  scope  and 
content  of  courses  and  methods  of  instruction  in  vari- 
ous branches  of  engineering. 

The  basic  idea  is  that  education,  so  far  as  engineer- 
ing is  concerned  should  not  be  judged  solely  by  the 
amount  or  kind  of  knowledge  dispensed,  nor  by  the 
|iarticular  facts  and  laws  which  are  learned.  The  pre- 
vailing opinion  of  engineers  of  note  in  their  profes- 
sion is.  rather,  that  college  training  exhibits  its  most 
potent  influence  by  a  development  of  a  character  or 
frame  of  mind.    Critics  of  engineering  education,  says 
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Professor  Higbie,  may,  in  general,  be  designated  ideal- 
ists and  materialists.  The  former  are  inclined  to  re- 
gard as  of  utmost  importance  the  habits  and  character 
training  which  college  life  produces,  while  the  latter 
are  more  interested  in  the  ingraining  of  specific  in- 
formation ;  in  other  words,  they  measure  educational 
value  by  mere  facts,  not  by  the  habits  which  will  re- 
sult in  a  better  application  of  these  facts. 

The  matter  of  education  is,  at  best,  open  to  debate. 
Opinions  regarding  the  scope,  nature  and  contents  of 
educational  courses  are  as  divergent  as  night  and  day. 
Engineering  education,   in   particular,  offers   an   even 
more  complex  situation,  for  engineering  is  peculiar  in 
being  not  a  mere  scholas.tic  accomplishment,  but  rather 
a  combination  of  the  theoretical  and  practical :  in  other 
words,  real  life  must  modify  and  amplify  pedantic  at- 
tainments.   The  engineer  must  not  be  merely  erudite, 
he  must  be  useful,. and  to  be  useful  he  must'have  felt 
the  effects  of  the  knocks  and  jolts  of  a  contact  with 
men.     The  school  of  life  itself  must,  in  this  case,  be 
a  co-partner  with  the  school  of  thought.     Having  this 
view,  then,  it  is  apparently  essential  that  a  college  train- 
ing should  be  merely  a  stepping-stone  to  the  wider  and 
broader  graduate  training.     Many  men  have  reached 
fame  and  station  as  engineers  who  could  not  boast  of 
a  university  education.    Their  fame  has  not  been  less- 
ened a  whit  thereby.    Yet  engineers  whose  experiences 
have  been  gained  in  part  inside  the  walls  of  a  college 
have  testified  that  the  real  satisfaction  of  such  educa- 
tion has  come,  not  from  the  mass  of  facts  and  data 
that  has  been  disbursed,  but  from  the  habits  of  per- 
sistence, accuracy,  thoroughness,  observation  and  in- 
dependence  of  thought  which   have   been   ingrained, 
habits  which  have  made  an  easier  path  to  hoe,  and 
which  have  made  the  experiences  of  real  life  less  trying. 
The  exact  procedure  in  realizing,  or  attempting  to 
realize,  this  ideal  of  educational  usefulness,  is  for  the 
teaching  mind  to  formulate.     The  teacher  holds  to  a 
large  extent  the  key  that  opens  the  way  to  a  broad- 
ening of  college  instruction.     If  he  is  a  man  of  well- 
rounded  personality,  of  high  character,  and  of  com- 
manding force,  he  can  exert  an  eft'ective  personal  in- 
fluence on  the  student  which  may  do  much  to  lay  a 
good  foundation  for  engineering  work  and  train  the 
stamp  of  men  the  world  wants — thinkers  and  doers. 
The  subjects  which  a  college  aims  to  teach  must  be 
clothed  with  a  certain  vesture  that  gives  life  and  in- 
terest.   This  is  true  of  such  subjects  as  mathematics. 
One  paragraph  of  Professor  Higbie's  paper  in  par- 
ticulartouches  upon  what,  we  believe,  is  the  real  failure 
in  engineering  education.     "The  training  of  the  engi- 
neer," he  states,  "ignores  or  places  too  little  stress  up- 
on the  business  of  life,  upon  political  and  broad  social 
interests  and  problems,  with  the  result  that  the  engi- 
neer does  not  take  that  commanding  place  in  the  man- 
agement of  human  affairs  to  which  his  training,  his 
knowledge  and  his  character  entitle  him,  and  that  he 
does  not  receive  his  due  share  of  the  material  benefits 
of  his  labors." 

This  expresses  an  opinion  that  our  editorials  have 
repeatedly  advocated.  The  engineer,  through  his  con- 
nection vvith  world-development,  and  by  virtue  of  his 
constructive  mind,  is  admirably  fitted  to  occupy  the 
pedestals  of  a  more  influential  public  life.  At  the  pre- 
sent moment  the  sun  is  beginning  to  break  through 
the  clouds  and  the  engineer  is  coming  into  his  own. 
His  scope  of  activity  is  not  any  more  the  limited  sphere 
of, subserviency;  he  now  operates  in  the  domains  of 
world  influence  and  power.  To  fit  himself  for  his 
new  place,  the  engineer's  training  must  be  as  broad 


as  it  is  comprehensive,  it  must  lay  stress  on  the  re- 
quisites which  this  new  adaptation  involves.  It  is 
in  this  that  engineering  education  requires'  revision, 
remodelling  and  reclothing.  It  must  enable  the  engi- 
neer to  take  "his  place  in  the  sun." 


Manitoba  Branch,  G.  S.  G.  E.,  Approves  of 
Research  Laboratories 

The  Manitoba  branch,  Canadian  Society  of  Civil 
Engineers,  held  a  regular  meeting  on  the  evening  of 
January  4.  It  was  decided  to  approve  the  principle 
contained  in  the  bill  proposed  by  the  Electrical  Section, 
providing  for  legislation  regarding  licensing  electrical 
contractors  and  journeymen. 

Prof.  E.  Brydone-Jack  addressed  the  meeting  on 
the  relation  of  the  society  to  scientific  and  industrial 
research.  The  speaker  referred  to  the  absolute  need 
for  organized  effort  in  research  and  investigation,  em- 
phasized and  brought  before  the  public  on  account  of 
the  war.  He  then  gave  the  history  and  details  of 
organization  of  the  British  Committee  on  Scientific  and 
Industrial  Research,  followed  by  that  of  the  Canadian 
committee,  which  is  being  formed  along  lines  similar 
to  the  British  committee,  and  finally  the  committee  ap- 
pointed by  the  university  faculty,  all  indicating  the  de- 
velopment of  public  sentiment  along  this  line.  The 
British  committee  consists  of  (1)  a  committee  of  the 
Privy  Council;  (2)  an  advisory  council  of  experts;  (3) 
standing  committees  on  engineering,  metallurgy,  and 
mining.  The  Canadian  committee  has  not  yet  appoint- 
ed any  standing  committees,  and  Prof.  Brydone-Jack 
directed  his  remarks  to  the  standing  comriiittee  on 
engineering.' 

The  paper  was  followed  by  a  lively  discussion  on 
the  subject,  after  which  the  meeting  again  went  into 
business  session  and  adopted  the  following  resolutions: 

That  the  Manitoba  l^ranch,  Canadian  Society  of 
Civil  Engineers,  is  heartily  in  accord  with  the  idea  of 
establishing  research  laboratories  at  the  various  indus- 
trial centres  throughout  Canada,  and  would  urge  for 
favorable  consideration  by  those  in  charge  the  estab- 
lishment in  Winnipeg,  Manitoba,  of  an  experimental 
station  for  physical  and  chemical  research  relating  to 
Western  industrial  and  civic  problems. 

That  this  branch  urge  upon  the  society,  in  annual 
meetmg  assembled,  consideration  of  the  "^question  of 
recommending  to  the  Canadian  Scientific  and  Indus- 
trial Research  Committee  the  appointment  of  a  stand- 
mg  committee  on  engineering  and  the  nomination  of 
certam  members  on  such  standing  committee  not  ex- 
clusive of  Western  representation. 

That  the  chairman  appoint  a  committee  to  make  a 
special  local  study  towards  forwarding  the  purposes  of 
the  Canadian  Scientific  and  Industrial  Research  Com- 
mittee. 


"The  people  of  Canada  should  practice  econo- 
my, which  results  in  greater  national  saving. 
Every  tnan  over  twenty-one  understands  how  to 
economize,  and  every  man  can  carry  it  out  if  he 
wants  to  carry  it  out.  Let  us  economize.  Let  us 
make  our  savings  serve  the  purposes  of  war.  Let 
the  people  of  the  Dominion,  by  thrift  and  econo- 
my, make  their  dollars  fight  the  Hun."— Sir  Thos 
White. 
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Flu.  1. -Factory  o(  Canada  Cycle  and  Motor  Co.,  at  Weston,  Ont.,  nearlng  completion.     Keinforccd  concrete 
office  portion  on  the  left ;  power  lioute,  stack,  and  water  reservoir  on  the  right. 

Interesting   Erection    Methods  Employed  on 
New  Steel  and  Concrete  Factory 

Crete  joist  tloor,  mea.surin^^  10  inches  in  depth.  The 
second  storey  walls  are  of  solid  brick,  with  interior 
columns  of  steel.  No  concrete  construction  is  used  on 
this  storey.  The  roof  is  flat  and  of  wood  sheeting  on 
steel  wall-bearing  girders,  covered  with  Johns-Man- 
ville  prepared  roofing.  The  floors  are  finished  with 
cement  or  linoleum.  The  concrete  was  a  1:2:4  mix. 
machine-mixed  and  poured  from  buggies.  A  steam- 
operated  hoist  was  employed  to  elevate  materials  to 
the  upper  floor. 

The  major  portion  of  the  building  forming  the  fac- 
tory proper  is  one  storey  in  height,  and  is  entirely  of 
.steel  construction.  There  is  no  basement,  and  the  foun- 
dations arc  small  square  concrete  pedestals,  with 
spread  footings,  carried  down  to  a  minimum  depth  of 
3  feet  6  inches,  or  below  the  frost  line.  Each  pier  takes 
a  column,  the  cross-sectional  area  of  the  pier  being 
varied  to  suit  the  loading  requirements.  The  outside 
columns  are  supported  on  continuous  foundation  walls 
of  concrete,  with  spread  footings,  on  which  the  outside 
brick  walls  arc  built  up.  The  columns  are  of  8  inch 
Bethlehem,  H  section,  with  a  clear  height  of  12  feet 
below  the  roof  trusses.  They  are  spaced  at  16-foot 
centres  in  one  direction  and  40  in  the  other,  with  steel 
roof  trusses  spanning  the  long  bays. 

Roof  lighting  is  provided  by  a  special  monitor  con- 
struction giving  east  and  west  light.  In  Fig.  3  the 
shape  of  these  monitor  trusses  is  shown.  Drainage 
from  the  valley  is  taken  care  of  by  frequent  interior 
downpipes.  These  monitors  are  provided  in  every 
second  bay  only,  the  other  bays  having  simple  sky- 
lights. Monitor  sash,  swinging  outward,  are  fitted  to 
the  monitor  structures. 

The  outside  walls  are  of  brick,  carried  on  the  con- 
crete foundations,  and  are  9  inches  thick  between  col- 
umns and  13  inches  thick  at  the  columns.    Steel  win- 


A.\'IO\\'  factory  is  jtisi  hcin^  cumijlctcii  for  the 
Canada  Cycle  and  Motor  Company,  Ltd.,  at 
Weston,  Ontario,  on  the  Dufiferin  Road.  F"ig. 
3  shows  the  general  outlay  and  plan,  while  the 
illustrations,  Figs.  1  and  2,  show  the  building  in  two 
different  stages  of  erection  and  serve  to  indicate  the 
type  of  construction  being  employed.  One  of  the  pho- 
tographs gives  an  idea  of  the  appearance  of  the  com- 
pleted factory.  It  is  being  built  for  manufacturing 
purposes,  and  has  been  designed  to  secure  economy 
by  keeping  operations  on  the  ground  floor  and  at  the 
same  time  to  obtain  the  greatest  amount  of  light.  One 
side  of  the  building  is  intended  largelv  for  office  use, 
this  portion  being  two  storeys  high. 

The  main  part  of  the  plant  is  one  storey  in  height, 
and  is  rectangular  in  plan,  measuring  280  feet  by  208 
feet.  This  portion  is  for  factory  purposes,  and  ample 
provision  has  been  made  for  light  through  the  roof  and 
walls.  The  office  Quarters  are  accommodated  in  the 
front  of  the  building,  in  a  portion  measuring  50  feet  by 
280  feet  in  ])lan.  The  size  of  the  whole  factory  is  thus 
258  feet  by  280  feet.  A  brick  power  house,  separate 
from  the  main  i)lant,  supplies  heat  and  power.  Fire 
protection  is  obtained  through  connections  with  the 
town  water  system.  A  reserve  reservoir,  of  reinforced 
concrete  construction,  located  outside  the  buikhiifi. 
forms  a  secondary  jirotective  device.  The  location  of 
the  ))lant  is  close  to  railwav  facilities,  a  siding  being 
installed  alongside  the  building. 

The  front  ))art  of  the  building,  which  is  two  storeys 
high,  is  of  reinforced  concrete  and  brick  construction. 
The  foundation  piers  are  of  concrete,  and  the  first 
storey  has  reinforced  concrete  columns.  14  inches 
square,  spaced  at  16  feet  centres.  The  walls  are  brick. 
The  upper  floor  has  concrete  girders.  14  inches  by  30 
inches,  with  a  combination  hollow  terra  cotta  and  con- 


Fig.  2.— Factory  during  erection,  showing  steel  construction  with  beick  facing.     Note  special  monitor  loof  design. 
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(low  frames,  extending  from  the  sills  to  the  eaves,  are 
used.  The  roofs  are  of  2'>4  inches  tongue  and  groove 
sheeting  on  6-inch  by  10-inch  rafters,  carried  on  the 
steel  trusses,  covered  with  a  prepared  rooting.  Drain- 
age is  through  interior  downpipes  and  outside  eaves. 
The  floor  of  the  factory  is  of  4-inch  concrete  on  a  2- 
inch  cinder  base,  with  a  1-inch  cement  finish  coat. 

The  large  ground  area  of  the  building  made  steel 
erection  more  or  less  intricate,  and  for  this  reason  spe- 
cial methods  were  devised  to  facilitate  operations  and 
allow  the  steel  to  be  erected  with  the  least  interference 
and  at  the  same  time  with  speed.  Materials  were  ship- 
ped to  a  railway  siding,  located  about  200  feet  from  the 
building,  where  a  wooden  unloading  derrick  trans- 
ferred the  steel  to  a  motor  truck,  which  carried  it  to 
the  site.  For  erection  a  special  traveller  was  rigged 
up,  consisting  of  a  wooden  stiff-leg  derrick  mounted 
on  a  frame  fitted'with  wheels  and  running  on  rails  hav- 
ing a  30-foot  spread.  This  frame  was  made  of  H  sec- 
tion beams.  The  derrick  had  a  wooden  boom  77  feet 
long  and  was  equipped  with  a  steam  hoisting  engine 
providing  power.  The  rails  were  laid  on  three  sides  of 
a  square  within  the  area  of  the  building,  as  shown  in 
Fig.  3,  the  entire  series  of  roof  trusses  being  placed  by 

^ce/  hrauaijf  hy  motor  fri^ck 
Traveller 


Fig.  3.— General  layout  of  building  showing  the  scheme  adopted 
for  erecting  the  steel 

the  traveller  operating  along  these  tracks.  The  tra- 
veller was  started  at  one  side  of  the  building,  and  it 
erected  all  of  the  trusses  in  front  of  it.  When  it 
reached  close  to  the  other  side,  the  frame  was  jacked 
up  and  the  wheels  turned  at  right  angles,  the  traveller 
then  running  down  that  side,  erecting  trusses  as  it 
went.  The  remaining  steel  was  erected  by  operating 
the  derrick  along  the  third  side  of  the  square.  The 
trusses  were  shipped  to  the  job  already  fabricated  in 
40-foot  lengths,  and  were  erected  in  this  way.  The 
length  of  the  boom  enabled  the  traveller  to  cover  a 
wide  sweep.  The  methods  were  devised  for  speedy 
erection,  since  the  intention  was  to  build  the  factory 
against  time.  The  labor  conditions,  particularly  a 
shortage  of  men,  hindered  operating  and  retarded  the 
work  very  considerably,  however.  One  erector  gang 
did  all  of  the  work  in  connection  with  the  erection,  and 


helped  in  unloading  as  well.  To  show  how  speed  was 
provided  for,  the  wheels  of  the  traveller  were  not  fas- 
tened by  fixed  collars,  but  were  free  to  slide  traversely 
on  their  axles  so  as  to  accommodate  any  irregularities 
in  the  setting  of  the  rails.  This  means  that  the  rails  do 
not  need  to  be  laid  with  a  great  deal  of  accuracy. 

A  separate  power  house  is  located  at  one  end  of  the 
factory.  It  measures  30  feet  2  inches  by  62  feet,  and  is 
built  with  brick  walls,  the  roof  being  carried  on  wall- 
bearing  steel  sections.  The  equipment  consists  of  two 
return-tubular  boilers  of  300  h.p.,  with  provision  for 
doubling  the  capacity  in  the  future.  They  are  equipped 
with  Jones  underfeed  stokers.  A  steam-driven  air 
compressor  and  a  fire  pump  are  also  provided  in  the 
power  house.  The  air  compressor  supplies  air  under 
pressure  for  shop  processes,  while  the  fire  pump  is  used 
for  supplying  water  in  case  of  breakdown  in  the  town 
mains  during  fire.  The  stack  is  of  the  Custodis  radial 
brick  type,  and  measures  125  feet  high  by  5  feet  6 
inches  inside  diameter  at  the  top.  It  is  built  on  a  con- 
crete foundation.  Heating  is  by  direct  radiation  in 
the  office  portion  only,  the  exhaust  steam  being  em- 
ployed in  the  radiators.  Indirect  heating  is  used  in 
the  factory,  with  ventilation  ducts  and  three  steam- 
operated  fans  located  in  the  shop.  There  are  a  num- 
ber of  dry  kilns  and  enameling  ovens  in  the  factory 
heated  by  steam.  Power  for  the  machines  is  supplied 
by  electric  motors. 

A  sprinkler  system  is  provided  to  take  care  of  fire 
protection.  This  is  connected  to  the  town  water  sup- 
ply, the  pipes  being  always  under  pressure.  The  over- 
head gravity  tank  is  dispensed  with.  In  case  of  break- 
down in  the  town  mains  or  pumping  equipment,  a  fire 
pump  is  installed  in  the  power  house  connecting  to  a 
reservoir  or  cistern  outside  of  the  building.  This  tank  ' 
is  built  of  reinforced  concrete,  and  is  circular  in  shape. 
The  diameter  is  52  feet,  while  its  capacity  is  100,000 
gallons. 

The  plant  is  equipped  with  a  complement  of  ap- 
pliances such  as  plating  tanks  and  sand  blas'ts.  A 
shaving  exhaust  is  also  provided. 

Prack  &  Perrine,  of  Toronto,  are  the  architects  and 
engineers  for  the  factory.  The  general  contractors  arc 
the  Deakin  Construction  Company. 

Gas    Defence    and    Attack    at    the    Front 

Described  to  Montreal  G.S.C.E. 

Mr.  W.  B.  Cam])bell,  B.Sc,  who  spent  a  year  in  the 
trenches  engaged  on  special  chemical  engineering 
work,  addressed  the  members  of  the  Canadian  Society 
of  Civil  Engineers,  Montreal,  on  Jan.  11,  on  "Gas  De- 
fence and  Attack  at  the  Front."  He  described  the 
chemicals  used  by  the  Germans,  the  conditions  suitable 
fpr  attacks,  and  the  various  masks  used  for  protection 
by  allied  soldiers.  Samples  of  these  masks  and  two 
CJerman  protection  devices  were  exhibited,  Mr.  Camp- 
bell stating  that  the  British  masks  were  much  more 
efficient  than  those  used  by  the  Germans.  While  the 
first  ones  were  crude,  the  allies  had  evolved  masks  that 
were  verv  effective. 


A  Correction 

In  an  article  published  in  the  Contract  Record  of 
January  17,  by  Mr.  W.  W.  Pearse,  C.E.,  city  architect 
and  superintendent  of  buildings.  Toronto,  the  line  im- 
mediately preceding  equation  (19)  should  read  Mt/2=, 
wL  757  and  equation  (19)  Mt=wL  728.5.  In  conse- 
quence, equation  (20)  should  also  read  Mt=WL/28.5. 
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Modern  Fireproof  Construction 

A.n  Outline  of  the  Methods  and  Designs  Adopted    in    Erecting 
Buildings  of  this  Kind — Typical  Instances  Occurring  in  Toronto 

By  W.  W.  Pearce.  C.  E.' 


Tl  1  ERE  are  two  distinct  types  of  modern  fireproof 
construction,  known  as  "steel  skeleton  con- 
struction" and  "reinforced  concrete." 
Tlic  "steel  skeleton  construction"  lia>,  vvilii- 
out  doubt,  held  first  place  up  till  to-day,  due  to  the 
fact  that  tlie  steel  work  can  he  run  uj)  to  almost  any 
height  in  an  incredibly  short  time;  the  balance  of  the 
construction  follows  immediately.  Sometimes — in  fact, 
generally,  the  brick  and  stone  work  are  started  at  dif- 
ferent storeys,  the  upper  part  frequently  being  finished 
l)efore  the  lower  storeys  are  commenced.  This  is  usu- 
ally caused  by  the  lower  storeys  heinj^  built  of  stone, 
a  material  more  difficult  to  get. 

P.uildinss  up  to  twelve  storeys  in  height  arc  gener- 
ally built  in  what  is  known  as  curtain  wall  construc- 
tion, which  means  that  the  walls  are  self-sustaining. 
This  usually  applies  only. to  the  side  walls,  the  front 
being  almost  invariably  built  of  skeleton  construction, 
which  means  that  at  each  Hoor  the  brickwork  is  sup- 
ported. 

Buildings  of  twelve  storeys  in  height  are  usually 
erected  inside  of  one  year.  It  will  take  about  one 
month  to  excavate,  another  month  to  set  the  concrete 
footings  and  the  grillage;  the  balance  of  the  steel  work 
will  then  be  erected  at  the  rate  of  approximately  one 
tier  per  day,  making  about  two  weeks  time  when  the 
steel  work  is  up  to  the  thirteenth  tier.  The  rivetters 
are  usually  about  one  week  behind  the  erectors;  the 
brickwork  and  floor  arches  are  usually  about  two  tiers 
behind  the  iron  men.  It  will  then  be  seen  that  this 
leaves  considerable  time  to  put  the  finishing  touches  on 
the  building  to  complete  inside  ot  the  year. 

Steel  work  has  been  able  to  overcome  all  the  diffi- 
culties of  construction  caused  by  wijid  stresses  and 
tremendous  dead  loads,  and,  in  my  opinion,  will  never 
be  superseded  by  any  mode  of  construction  for  build- 
ings more  than  twelve  storeys  in  height.  This  is  par- 
ticularly true  when  you  consider  that  practically  all 
the  material  used  in  these  modern  buildings  is  fabri- 
cated at  the  shop,  all  marked  for  erection ;  the  foreman 
of  the  ditTerent  trades  is  furnished  with  drawings 
which  show  where  every  piece  is  to  go.  This  is  true 
for  practically  all  trades,  such  as  stone  work,  tetra 
cotta  front  work,  steel  work,  plumbing,  heating,  etc. 
By  this  method  these  huge  buildings  are  rapidly  and 
economically  constructed.  Another  good  quality  is 
that  thev  are  very  readily  inspected,  both  in  the  shop 
and  in  the  field,  and  each  individual  unit  carefully  cal- 
culated and  constructed  to  meet  the  stresses  coming 
thereon. 

Referring  to  the  reinforced  concrete  buildings,  this 
type  of  construction  lias  undoubtedly  come  to  stay,  and 
I  might  refer  you  to  some  of  the  modern  buildings 
that  are  being  erected  in  Toronto,  one  being  the  Trusts 
and  Guarantee  Building,  on  Bay  Street,  which  is  eleven 
storeys  in  height,  having  girders  for  one  storey  built 
of  concrete  of  the  full  depth  of  the  storey  and  carrying 
interior  columns  which  have  considerable  loads  com- 
ing thereon.      This  type  of  construction  is  what   iij 

•city  Architect  and  Superintendent  of  Baildlnsi,  •Boronto,  befof*  tb*  In- 
surance Institute  of  Toronto,  Jan.  18. 191". 


known  as  beam  and  girder  reinforced  concrete — in 
other  words,  reinforced  concrete  beams  and  girders 
take  the  place  of  steel  beams  and  girders  in  the  steel 
skeleton  construction. 

Another  type  is  what  is  known  as  the  four-way 
flat  slab  construction.  An  example  of  this  construc- 
tion is  well  illustrated  in  the  new  mail  order  building 
of  the  Robert  Simpson  Company,  and  I  might  add 
right  here  that  the  City  Architect's  Department,  in 
conjunction  with  the  University  of  Toronto,  have  con- 
ducted some  very  satisfactory  tests  on  this  type  of  con- 
struction, and  which  I  hope  to  have  published  later. 

Another  type  of  concrete  construction  is  the  new 
Eaton  factory  building  which  is  being  erected  on 
Downey's  Lane  and  Alice  Street.  This  building  is  a 
twelve-storey  one,  and  is  a  combination  of  flat-slab 
construction  and  skeleton  steel.  The  columns  are 
built  of  steel  work  of  such  shape  that  the  concrete 
when  poured  around  them  reinforces  them,  and  we 
have  a  steel  column  reinforced  with  concrete,  whereas 
in  the  Simpson  building  we  have  a  concrete  column 
reinforced  with  steel.  The  Eaton  building,  then,  has 
floors  constructed  on  lines  similar  to  the  four-way  type 
of  construction. 

I  will  not  go  into  this  type  of  construction  very 
thoroughly,  but  would  refer  you  to  the  "Contract 
Record  and  Engineering  Review"  of  January  17,  1917, 
where  I  have  endeavored  to  analyze  fully  this  type  of 
construction,  and  have  also  given  what  I  hope  will  be  a 
useful  table  for  carrying  loads,  etc. 

In  considering  the  use  of  concrete  and  steel  I  have 
found  that  usually  the  engineer  is  biased  one  way  or 
the  other.  Sometimes  the  engineer  is  trying  to  sell 
steel,  and  naturally  he  uses  steel  when  concrete  would 
be  more  economical,  and  the  same  holds  true  with  the 
concrete  engineer;  he  oftentimes  will  build  prodigious 
girders,  etc.,  of  concrete  when  steel  would  be  much 
lighter  and  stronger. 

The  different  floor  systems  are  almost  infinite,  but 
they  usually  resolve  themselves  down  to  terra  cotta, 
brick,  gypsum,  cinder  or  stone  concrete.  The  terra 
cotta  is  usually  built  of  either  flat  or  segmental  arches, 
and  so  designed  as  to  cover  the  bottom  flanges  of  the 
steel  beams.  Brick  is  almost  invariably  built  in  row- 
lock arches,  and  is  never  used  except  where  very  heavv 
loads  are  to  be  used;  then  these  are  verj'  carefully  tied 
together  with  steel  tie-rods.  Tie-rods  are  also  used  in 
the  terra  cotta  arches  to  take  up  the  outward  thrust 
on  the  wall  panels.  Gypsum  is  usually  used  with  .some 
type  of  reinforced  wire  meshing  or  expanded  metal, 
and  is  then  poured,  four  inches  thick,  on  top  of  previ- 
ously arranged  wooden  forms.  Cinder  and  stone  con- 
crete are  also  used  that  way.  The  forms  are  so  ar- 
ranged that  the  concrete  will  cover  the  bottom  flanges 
with  about  two  inches  of  material. 

Mr.  Pearse  concluded  his  article  by  illustrating. 
^vith  lantern  slides,  various  types  of  building  construc- 
tion. One  of  these  showed  a  typical  engineer's  floor 
plan  of  an  ordinary  loft  building.  Xl  feet  wide  by  90 
feet  long  and  sixteen  storeys  high.  The  beams  were 
arranged  to  form  three  panels.       Thi<  method  was 
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adopted  in  order  to  reduce  the  bending  moment  on  the 
girder,  for  if  a  central  load  had  been  applied  it  would 
have  increased  the  bending  of  the  girder  considerably. 
The  columns  were  arranged  so  as  to  reduce  the  span 
of  the  girders,  and  the  wall  columns,  so  as  to  give  the 
greatest  resistance  to  bending  due  to  the  eccentricity 
of  the  dead  and  live  loads ;  also  to  resist  the  bending 
caused  by  the  wind  loads.  This  type  of  construction  is 
self-sustaining.  In  other  words,  the  walls  between  the 
columns  are  supported  at  the  foundation.  One  section 
showed  skeleton  construction — that  is,  a  wall  that  is 
carried  at  every  floor.  This  is  a  much  more  expensive 
type  of  construction  than  the  curtain  wall  type,  due  to 
the  fact  that  there  has  to  be  steel  added  to  carry  the 
Walls ;  then  all  the  brick  load  has  to  be  taken  by  the 
columns.  This  type  of  cotistruction  for  a  building  of 
the  size  shown  would  make  a  difference  in  cost  of  be- 
tween three  and 'four  thousand  dollars  in  the  steel 
work,  and  would  add  an  additional  cost  to  the  brick 
work  of  about  seven  hundred  dollars ;  so  it  is  readily 
seen  that  for  a  building,  say  up  to  sixteen  storeys  in 
height,  curtain  walls  are  much  cheaper  than  the  skele- 
ton type  of  construction.  The  present  Toronto  by-law 
does  not  allow  curtain  wall  construction,  though  its 
use  is  allowed,  due  to  the  fact  that  90  per  cent,  of  all 
the  buildings  in  New  York  City  up  to  twelve  storeys 
in  height  are  of  curtain  wall  construction,  which  Mr. 
Pearce  considers  a  sufficient  precedent. 

Another  slide  showed  a  floor  system  used  in  fully 
75  per  cent,  of  the  loft  buildings  in  New  York  City, 
composed  as  follows:  A  wire  mesh  is  usually  put 
across  the  top  of  the  "I"  beams  (preferably  continu- 
ous) ;  the  forms  are  placed  underneath,  anfl  four  inches 
of  cinder  concrete  of  1 :3 :5  mix  is  then  poured  for  a 
floor  slab.  On  top  of  this  are  placed  wood  sleepers, 
spaced  about  two  feet  centres,  and  filled  in  with  what 
is  called  a  dry  mixture  of  cinder  concrete.  To  these 
sleepers  is  then  nailed  the  wood  flooring.  This  gives 
what  is  called  a  top  system,  the  ceiling  having  a 
beamed  effect.  This,  of  course,  lightens  the  load  on 
the  beams  and  columns,  and  is  much   cheaper  than 


either  terra  cotta  or  stone  concrete.  The  question  of 
fire  resistance  is  quite  a  debatable  point.  Mr.  Pearse 
stated  that  he  had  written  to  Chicago,  Philadelphia, 
and  New  York,  requesting  them  to  state  if  they  had 
ever  found  any  buildings  of  this  type  of  construction 
showing  deterioration  which  the  ordinary  terra  cotta 
or  stone  concrete  did  not  show,  and  in  all  cases  the  re- 
ports have  been  favorable,  providing  pipes  through 
which  water  or  other  liquids  are  to  pass  were  covered 
with  a  sufficient  quantity  of  cement  to  prevent  any 
moisture  from  setting  up  a  chemical  reaction  with  the 
sulphur  in  the  cinders. 

Other  slides  showed  a  skeleton  diagram  of  the  ap- 
proximate method  of  figuring  the  reactions  on  columns 
due  to  the  wind ;  the  usual  method  of  getting  up  a  col- 
umn schedule  giving  the  loads ;  a  method  of  cantilever 
construction ;  the  usual  type  of  foundation  which  is 
carried  down  to  rock  and  is  composed  of  piers  of  con- 
crete anywhere  from  ten  feet  to  fifty  feet  in  depth ;  a 
cast  iron  base  which  is  often  employed ;  a  rough  sketch 
of  the  ordinary  type  of  gusset  plate  base  which  is  quite 
'popular  with  the  structural  steel  engineers;  a  l)uilt-up 
steel  base,  constructed  of  channels  and  plates  rivetted 
together,  having  bolts  and  separators  and  steel  dia- 
phrams  placed  under  the  centre  of  the  columns ;  an 
analysis  of  the  wind  stresses  taken  at  the  fourth  floor; 
the  bending  moment  diagram  of  the  steel  columns 
caused  by  the  wind;  the  bending  moment  of  the  gird- 
ers; a  popular  bracket  to  resist  the  bending  moment  of 
the  wind ;  a  heavy  wind  bracket,  very  popular  with  the 
American  Bridge  Company  and  other  construction 
companies  doing  heavy  work ;  the  usual  column  splice 
for  a  Bethlehem  column  or  angle  or  plate  column ;  the 
method  adopted  in  calculating  the  stresses  in  a  column 
when  an  eccentric  load  is  applied ;  a  modern  fire  tower 
and  the  type  of  old  staircases;  and  a  few  formulae  for 
reinforced  concrete. 

Mr.  Pearse  was  followed  by  his  assistant,  Mr.  Myl- 
rea,  who  showed  some  very  interesting  slides  of  the 
Quaker  Oats  plant,  Peterboro,  taken  immediately  after 
the  fire. 


What  Policy  for  1917? 


-By  R.  O.   Wynne-Roberts*- 


THE  year  1916,  with  all  its  policies  and  resolu- 
tions, has  gone.  What  will  1917  have  in  store 
for  us?  Much  will  depend  upon  ourselves,  and 
collectively  we  can  shape  the  future.  Unfor- 
tunately, as  events  have  shown,  there  is  no  world- 
wide policy;  hence  this  terrific  warfare.  It  is,  how- 
ever, possible  for  Canadian  civic  authorities  to  unite 
in  one  policy,  namely,  research  and  reservation. 

By  research  is  meant  the  careful  inquiry  into  all 
matters  pertaining  to  city  affairs,  so  that  the  maximum 
results  may  be  obtained  at  the  minimum  cost.  By  re- 
servation is  meant  reserving  as  much  work  as  possible 
for  the  time  when  it  will  be  most  needed.  These 
might  constitute  national  policies,  for  the  conditions 
apply  to  the  Dominion  generally  as  well  as  to  muni- 
cipalities. 

In  the  "hustle-bustle"  of  forrner  years  it  was  not 
possible  to  make  the  inquiries  which  are  so  essential 
for  the  best  work,  because  there  was  so  much  to  do, 
and  to  make  the  full  preliminary  investigations  would 
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result  in  delayed  execution  of  the  work,  which  the  pub- 
lic pressed  for  strongly.  It  is  not  implied  that  the 
works  were  badly  carried  out,  for  there  is  no  reason 
for  such  an  implication,  but  it  will  be  acknowledged 
by  those  who  have  watched  and  thought  that  in  some 
instances,  at  least,  the  work  might  have  been  de- 
signed diflferently  had  time  permitted.  City  and  other 
engineers  are  just  as  human  as  the  rest  of  mankind 
and  cannot  work  out  miracles.  They  can  turn  out 
work  as  excellent  as  other  men  if  given  the  opportuni- 
ties of  doing  so.  There  is  too  much  of  the  tendency 
to  discuss  schemes  without  the  same  having  been  care- 
fully prepared  beforehand  and  when  decision  is  made 
to  adopt  them,  the  execution  is  expected  to  take  place 
at  once.  Every  municipality  must  eventually  move 
either  forward  or  backward,  but  there  is  always  a  short 
interval  when  the  current  is  neither  way.  The  year 
1917  promises  to  be  a  kind  of  slack  tide  for  municipal 
enterprises.  It  is  during  such  a  period  that  great  pre- 
paration can  be  made  for  future  progress,  as  the  people 
can  then  concentrate  as  much  thought  as  is  practicable 
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under  war  conditions,  to  study  what  is  necessary  and 
how  hest  to  undertake  works  which  are  essential  for 
future  welfare. 

Problems  to  Solve 

ICvery  municipality  has  a  problem  to  solve  or  a 
number  of  them — it  may  be  a  good,  pure  water  sup- 
ply, a  satisfactory  sewage  disposal  scheme,  good  roads, 
refuse  disposal,  light  and  power,  railways  or  other 
necessary  public  utilities.  It  may  be  the  investigation 
of  the  efficiency  of  existing  work,  or  the  re-organization 
of  present  administration,  or  the  preparation  for  town 
or  city  expansion  in  some  form  or  other.  There  is  no 
time  like  the  present  to  consider  these  problems.  The 
British  Government,  through  the  Local  rjrjvcrnmcnt 
Board,  recognizes  this  fact  and  has  called  upon  every 
civic  authority  in  Britain  to  send  in  a  statement  of 
work  now  under  contemplation.  Ihis  necessarily 
means  that  i)lans  have  been  formulated,  digested,  dis- 
cussed and  approved.  Have  Canadian  municipal  au 
thorities  been  mobilized  for  such  work?  Have  the 
governments  called  upon  the  cities  and  towns  to  con 
sider  their  ways  and  plans?  Have  the  representative 
nuuiicipal  organizations  advocated  a  i^rogram  of  this 
kind?  It  is  true  wc  have  heard  individual  leaders  ex- 
press opinions,  but  officially  and  through  the  organized 
dej)artments  and  associations,  no  concerted  action  has 
yet  been  taken  to  advise  careful  enquiry  into  pro 
spective  schemes.  It  is  perfectly  easy  to  spend  public 
funds  in  projects  which  are  not  maturely  developed, 
but  it  requires  time  to  consider  and  ])repare  schemes 
so  as  to  obtain  the  utmost  efficiency,  l)oth  structurally 
and  financially.  European  cities  are  organized  for  the 
future.  They  have  their  eyes  on  the  tremendous  task 
before  them.  They  are  aware  of  the  difficulties  of 
preparing  at  the  last  hour.  And  they  recognize  the 
importance  of  intense  study  and  enquiry  to  secure  the 
maximum  benefits.  Canada  is  in  no  superior  position 
in  this  respect.  With  all  deference  to  the  municipal 
men^ — and  we  have  many  excellent  worker.s  on  behalf 
of  the  public — we  have  to  admit  that  in  older  countries 
where  the  councillors,  aldermen  and  officials  are  in- 
timately acquainted  with  civic  matters  by  long  ser- 
vice and  loyal  devotion,  European  cities  are  probably 
more  highly  organized  than  those  in  North  America. 
On  the  other  hand,  the  war  has  disturbed  the  ordinary 
administrations  in  Europe  more  than  in  Canada.  Still, 
we  have  to  face  the  fact  that  the  problems  to  be  solved 
in  Europe  are  largely  reconstruction,  that  is,  rebuild- 
ing of  cities  according  to  plans  which  are  now  being 
prepared.  Commissions  have  visited  North  America 
to  study  the  methods,  and  the  members  are  evidently 
intent  on  adopting  the  most  modern  ideas  and  invoking 
the  aid  of  town  planning  advisors  so  as  to  construct 
towns  on  the  most  approved  modern  principles  in 
place  of  the  hundreds  which  have  been  smashed  and 
obliterated. 

Work  for  Canadian  Cities  to  Do 

What  are  Canadian  munici]>alitics  .  doing  mean- 
while? Is  there  a  general  disposition  of  the  available 
organiaations  towards  a  preparation  for  the  day  to 
come?  Is  there  a  "National  Service  Board"  to  direct 
and  conserve  the  energies  of  the  city  councils  in  ;i 
Dominion-wide  effort  to  make  the  best  of  our  i)re- 
sent  opportunities?  Ontario,  through  her  Hydro- 
electric Power  Commission,  is  organizing  a  great 
scheme  of  radial  railways.  The  Dominion  (iovcrn- 
ment  is  preparing  a  great  inter-provincial  road  scheme. 
There  are,  doubtless,  other  things  in  contemplation, 
and  it  is  right  and  proper  that  just  such  programs 
should  be  instituted     by     the     municipalities.     Their 


scheme,  of  course,  will  be  smaller  and  less  spectacular, 
but  nevertheless  equally  important.  Public  health 
must  be  conserved,  industries  must  be  fostered,  con- 
.veniences  must  be  furnished  and  generally  the  com- 
munity must  be  made  contented,  although  the  last 
is  not  always  easily  done. 

The  water  supply,  to  be  abundant  and  pure,  needs 
careful  attention,  and  the  cost  must  be  reasonable. 
Efficiency  in  water  supply  involves  a  close  study,  for 
there  are  many  disturbing  factors.  Waste  should  be 
kept  at  the  lowest  point ;  pumps  should  be  maintained 
in  good  order;  filters  should  be  operated  so  as  to  se- 
ctirc  the  maximum  i)urification.  Ratepayers  are  often 
l)aying  excessive  rates  for  water  supply  because  these 
conditions  are  not  constantly  and  thoroughly  main- 
tained. There  are  many  instances  where  the  cost  of 
pumping  per  head  is  abnormally  high,  and  it  is  a 
puzzle  to  understand  why  the  accounts  are  so  willingly 
jjaid.  It  is  also  a  source  of  surprise  that  fuel  and  energy 
is  paid  for  when  more  than  one-half  of  the  water 
pumped  simply  runs  to  waste  through  leaks,  fractures 
and  decayed  pipes.  Ordinary  business  success  depends 
upon  the  elimination  of  leaks  of  various  kinds  and 
the  saving  of  discounts.  There  are  cities  in  difficulties 
because  the  apparent  demand  is  greater  than  the  sup- 
ply, and  new  works  or  pumps  are  proposed  to  improve 
the  conditions,  whereas  it  often  needs  but  a  careful  in- 
quiry and  regular  survey,  with  the  application  of  legi- 
timate powers,  to  obviate  the  extra  capital  expenditure. 
The  first  consideration  in  connection  with  public  ser- 
vice is  efficiency,  that  means  maintaining  the  sup'ply 
or  work  at  top-notch  condition.  This,  however,  has 
often  been  looked  upon  with  disfavor  because  the 
operating  expenses  are  perhaps  high,  especially  when 
based  upon  the  quantity  of  water  raised. 

It  is  very  easy  to  show  a  low  cost  per  1,000  gallons 
of  water  supplied,  but  when  it  is  reckoned  on  the  an- 
nual cost  per  capita  the  scale  changes.  For  example. 
at  Barrie,  where  the  average  consumption  is  about  30 
gallons  per  head,  the  cost  of  water  in  1914  was  14.70 
cents  per  1,000  gallons,  or  $1.61  per  capita,  whereas 
at  Brockville,  where  the  consumption  was  about  330 
gallons  per  head  daily,  the  cost  of  water  was  .3.17  cents 
per  1,000  gallons,  or  $3.80  per  capita.  These  are  by  no 
means  exceptional  cases,  as  a  study  of  the  published 
statistics  will  prove. 

Every  Dollar  Counts 

There  is  no  doubt  whatever  that  the  cities  and 
towns  could  save  enormous  sums  of  money  by  careful 
inquiry  and  efficient  operation.  It  must  be  remembered 
that  the  cities  and  towns  also  pay  for  the  disposal  of 
the  water  after  it  has  been  used,  and  it  requires  no 
argument  to  convince  the  thinking  man  that  the  less 
volulne  of  water  which  is  used,  the  less  will  be  the  cost 
of  disposal  of  sewage.  Will  the  policv  of  1917  be  in 
the  direction  of  true  economy?  These' are  days  when 
every  dollar  counts.  If  it  had  a  certain  value  in  former 
years,  it  certainly  possesses  an  enormouslv  increased 
potential  and  dynamic  power  to-day  in  the  prosecution 
of  the  war  to  a  triumphant  issue. 

Criticisms  arc  of  more  value  when  thev  have  the 
element  of  construction  about  them,  and'  herein  an 
effort  is  put  forward  to  show  how  the  municipalities 
can  do  much  to  promote  their  own  interests  at  small 
cost.  This  may  be  thought  ill-advised,  coming  from 
an  engmcer  whose  livelihood  depends  uoon  the  pro- 
motion of  new  works.  But  the  writer  feel's  that  to  per- 
form his  duty  to  the  municipalities,  it  must  be  done 
conscientiously,  even  if  it  may  meet  with  scant>-  con- 
sideration.    We  all  can  encourage  the  expenditure  of 
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money,  but  we  also  are  called  upon  to  direct  attention 
to  the  ways  by  which  money  can  be  saved,  and  that 
is  most  important.  Municipal  administration,  to  be 
successful,  must  be  efficient  in  every  way,  for  that  is. 
the  very  essence  of  true  civic  development.  The 
writer  has  spent  a  lifetime  associated  with  municipal 
work,  and  whilst  it  may  be  egotism  to  state  that  dif- 
ferent authorities  for  whom  he  has  worked  have  pub- 
licly passed  resolutions  of  thanks  for  the  services  ren- 
dered and  economies  effected  by  him,  it  is  alluded  to 
solely  to  indicate  that  efficiency  has  been  and' will 
always  be  the  object  aimed  at  This  article  is  there- 
fore based  upon  the  experience  gained  and  the  know- 
ledge that  the  results  which  accrued  to  the  public  by 
efficient  administration  can  be  translated  into  tangible 
dollars. 

Reservation  of  Work 
Whilst  it  is  highly  important  that  a  very  careful 
enquiry  should  be  made  before  embarking  on  a  pro- 
ject, it  is  at  present  of  vital  importance  to  the  country 
generally  that  the  municipalities,  in  common  with  the 
other  governing  bodies,  should  formulate  schemes 
which  are  to  be  held  in  reserve  for  the  returning  heroes. 
What  terrible  confusion  will  ensue  in  this  and  other 
countries  if  due  preparations  are  not  now  made,  can 
only  be  contemplated  with  apprehension.  The  value 
of  solicitation  on  behalf  of  the  warriors  may  be  mea- 
sured by  the  timeliness  of  the  organization.  "A  friend 
in  need  is  a  friend  indeed"  is  a  tried  saying  and  needs 
no  qualification.  The  returning  soldier  after  many 
months  of  danger,  horrors,  mud  and  discomfort,  merits 
something  more  practical  than  conventional  expres- 
♦  sions  of  appreciation  of  his  services.  He  has  done  his 
duty  and  will  measure  the  Canadian  public  by  the 
manner  in  which  it  has  done  its  duty.  Organization 
to  provide  employment  for  all  classes  of  men  cannot 
be  arranged  at  the  eleventh  hour,  or  when  it  is  almost 
too  late,  without  making  confusion  worse  confounded. 
The  year  1917  may  and  we  earnestly  hope,  will  see 
the  end  of  the  gigantic  war.  The  men  will  be  re- 
turned as  fast  as  transport  can  carry  them.  What 
then  will  the  situation  be  when  the  men  return  to  civil 
life,  anxious  to  resume  their  occupation  with  a  firm 
determination  that  not  a  moment  is  to  be  lost  to  make 
up  for  the  time  spent  in  their  unprofitable  but  stern, 
patriotic  business  of  war? 

Preparation  for  Peace 

The  policy  of  1917  is  manifestly  one  of  general  pre- 
paration for  peace,  and  if  it  unfortunately  does  not 
consummate  this  year,  we  shall  at  any  rate  be  ready 
for  it  when  it  does  come.  It  must  not  be  forgotten 
that  thousands  are  in  the  trenches,  who  in  civil  life 
were  employed  in  technical  pursuits,  and  on  their 
return  will  expect  to  find  something  similar  by  which 
to  be  self-supporting.  It  may  be  engineering,  contract- 
ing, manufacturing,  industrial,  etc.,  but  as  the  pre- 
sent munition  production  will  then  have  ceased,  and 
vmless  there  are  other  works  to  take  the  place  of  muni- 
tions, even  the  present  workers  will  also  be  seeking 
employment.  Will  the  soldiers  have  precedence  over 
the  civilians,  or  are  these  to  clash  and  struggle  in  dis- 
ordered society  for  what  can  be  found?  Even  now, 
with  all  the  talk  about  prosperity  induced  by  munition 
orders,  there  are  many  who  are  unemployed.  This  can 
be  seen  by  watching  those  who  scan  the  bulletins  at 
employment  offices  and  the  advertisements  in  the 
dailies,  for  their  particular  training  and  vocation  are 
not  in  demand.  If  there  ever  was  a  period  in  the  his- 
tory of  Canada — and  the  same  applies  to  other  coun- 


tries— when  comprehensive  efforts  should  he  made  to 
organize  all  forces  for  the  advent  of  peace,  then  1917 
is  likely  to  be  the  most  momentous.  Canada,  by  virtue 
of  the  great  things  done  in  this  war,  has  won  the 
esteem  of  nations.  Shall  such  estimation  be  forfeited 
by  inadequate  provision  for  a  time  which  we  devoutly 
hope  will  come  soon?  This  needs  no  answer  of  words, 
but  of  deeds,  and  the  leaders  of  municipal  activities 
have  the  opportunity  of  shining  with  the  brilliancy  of 
tile  sun,  after  the  dark  and  heavy  clouds  of  storm  have 
passed  away.  There  are  some  of  us  who  would  rejoice 
in  participating  in  the  work  of  preparation,  for  there  is 
nothing  more  truly  necessary,  apart  from  the  prosecu- 
tion of  the  war  to  the  final  and  conclusive  victory 
which  shall  re-establish  order  among  nations  and 
peace  among  all  peoples. 

Maintenance  of  Public  Health 

In  conclusion,  it  is  desirable  to  emphasize  the  im- 
portance of  keeping  the  existing  public  health  works 
in  operation  at  the  highest  standard  of  efficiency,  for 
whilst  we  are  engaged  in  an  enormous  strife  that  calls 
for  so  much  human  energy,  it  is  essential  that  the  ser- 
vice to  the  public  should  not  be  relaxed.  Economy  in 
its  true  meaning  should,  of  course,  be  paramount  in 
our  minds  and  actions,  but  to  fail  in  the  effort  of  main; 
taining  public  health  in  the  best  possible  condition  will 
be  tantamount  to  failure  to  secure  the  fundamental 
requirements  of  economy.  Economy,  after  all,  should 
not  be  a  spasmodic  virtue;  it  is  necessary  at  all  times, 
and  the  more  efficient  it  is,  the  more  valuable  and 
lasting  are  the  results.  Progress  must  be  measured 
by  economical  development.  A  contractor  may  have 
abundant  work,  but  if  economy  is  neglected  it  will 
often  be  better  if  he  had  less  work.  The  same  applies 
to  all  forms  of  organizations. 


Completion  of  Mount  Royal  Tunnel 

It  is  announced  that  the  Mount  Royal  tunnel  of  the 
C.N.R.,  Montreal,  is  completed,  with  the  exception  of 
the  laying  of  a  double  track.  In  addition  to  the  con- 
struction of  a  temporary  station,  details  of  which  have 
appeared  in  the  Contract  Record,  arrangements  are 
being  rnade  for  the  removal  of  240,000  cubic  yards  of 
excavation  for  the  site  of  the  company's  permanent 
station,  plans  for  which  have  been  prepared  by  War- 
ren &  Wetmore,  New  York.  The  larger  portion  of  the 
rock  will  be  conveyed  through  the  tunnel  to  the  Car- 
tierville  yards  by  two  of  the  six  electrical  locomotives 
ordered. 


Activated-Sludge  in  Chicago 

Engineers  of  the  stockyards  interests  and  the  Sani- 
tary District  of  Chicago,  after  making  a  joint  study 
of  the  proper  disposal  system,  agree  that  the  activated- 
sludge  method  will  handle  the  sewage  in  a  manner 
which  will  produce  an  effluent  suital)le  to  discharge 
into  the  main  channel  of  the  district.  They  also  con- 
clude that  a  community  plant  to  take  care  of  all  the 
wastes  from  all  the  packing  industries  is  better  than 
the  disposal  by  each  company  of  its  own  wastes. 


In  the  town  of  Hope,  Ark.,  U.S.A.,  the  waterworks 
department  has  arranged  a  well  which  gives  the  resi- 
dents a  choice  of  water  from  three  different  levels. 
Three  faucets  are  provided,  one  giving  fresh  water 
from  a  500-foot  level,  another  water  from  a  1,480-foot 
depth,  -while  the  third  supplies  mineral  water  from  a 
depth  of  2,682  feet. 
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Causes    of    Cracks    in    Concrete    Pavements 

A  Detailed  Analysis  of  the  Various  Factors  that  Produce  Failure  in 
Cement    Concrete   Surfaces   so   Far  as   Present   Knowledge   Permits 

By  A.  T.  Goldbeck*  ■ 


IT  is  the  intent  of  this  pajK-r  to  treat  merely  of  the 
causes  of  crackinp  of  concrete  pavements  in  the 
light  of  our  present  knowledge  of  the  subject. 
There  arc  many  phases  of  the  (juestion  of  cracking 
that  might  [jroperly  be  brought  out  in  a  discussion  of 
the  paper,  such  as  the  efifcct  of  cracking  on  the  life  of 
the  road,  the  expense  of  and  best  methods  of  the 
maintenance  of  cracks,  and  many  (jther  allied  ques- 
tions. All  of  these,  however,  have  been  avoided  and 
an  effort  has  been  made  to  treat  only  that  jihase  of 
the  subject  suggested  in  the  title. 

When  the  internal  stress  in  a  material  reaches  the 
ultimate  strength,  failure  ensues,  and  manifests  itself 
in  various  ways.  In  a  brittle  material  like  concrete,  a 
crack  indicates  that  the  ultimate  internal  resisting 
stress,  whether  it  is  tension,  compression,  or  shear,  has 
been  exceeded  and,  therefore,  in  order  to  analyze  the 
cause  of  cracks  in  a  concrete  pavement,  we  must  first 
discover  the  cause  of  the  high  internal  stresses  exist- 
ing at  rupture.  This  is  a  difficult  task,  as  the  internal 
stresses  in  concrete  and  reinforced  concrete  pavements 
are  very  complex  and  may  be  caused  by  a  number  of 
different  phenomena  acting  simultaneously. 

A  concrete  road  slab  is  attacked  by  many  forces 
which  slide  it,  in  part  or  as  a  whole,  along  its  sub- 
base;  which  bend  it  and  warp  it;  which  subject  it  to 
impact  and  shear,  and  may  even  act  within  its  interior 
to  exert  a  disrupting  effect.  It  is  little  wonder  that 
concrete  roads  crack,  since,  due  to  the  lack  of  experi- 
mental data,  they  are  constructed  without  sufficient 
knowledge  of  the  forces  to  which  they  will  be  sub- 
jected. 

Complexity  of  Stresses 

Let  the  life  of  a  slal)  in  the  road  be  traced  from  the 
day  it  is  poured  in  order  that  the  comi)lexity  of  stresses 
to  which  it  is  subjected  may  be  studied.  For  about 
ten  days  or  two  weeks  after  the  slab-  is  laid  and  while 
the  concrete  is  hardening,  it  is  the  practice,  for  several 
reasons,  to  keep  the  surface  thoroughly  wet.  In  the 
first  place,  water  is  necessary  to  hydrate  the  more  in- 
active particles  of  cement,  and,  moreover,  it  has  been 
discovered  that  as  long  as  concrete^  is  kept  wet,  its 
length  changes  but  very  little,  provicled  the  tempera- 
ture remains  constant.  Any  slight  change  that  does 
take  place  due  to  moi'sture  is  favorable  to  the  integ- 
rity of  the  concrete,  because  moisture  expands  con- 
crete, and  tends  to  produce  small  compressive  stresses, 
owing'  to  the  frictional  resistance  at  the  sub-base 
against  this  expansive  movement.  Should  tho  tem- 
perature rise  during  this  initial  period,  additional  ex- 
pansion will  result  with  increased  compressive  stress 
in  the  concrete.  Even  this  combined  compressive 
stress,  however,  is  seldom  likely  to  be  very  large  <lur- 
ing  the  initial  stages  of  hardening,  and  may  be  neg- 
lected, as  the  concrete  is  generally  sufficiently  strong 
in  compression  to  withstand  the  small  forces  then  be- 
ing exerted.  Should  there  occur  a  large  decrease  in 
temperature  during  this  initial  period,  the  concrete 
will  contract,  causing  it  to  move  with  respect  to  its 

•Knirinccr  oCTests.  Offlco  of  Public  Romls  and  Rural  Knirlncerinir.  IT.S. 
Department  of  Agriculturo,  before  tho  Aincrlenn  Association  for  the  Advancv- 
ment  of  Science. 


sub-base.  The  forces  of  friction  thereby  devclo|)ed 
prcjduce  tension,  and  as  green  concrete  is  weak  in 
tension,  a  decrease  in  temperature,  when  the  pavement 
is  only  a  few  days  old,  may  cause  cracks. 

Suppose  the  pavement  survives  this  initial  pcrio<J 
without  mishap  and  is  thrown  open  to  traffic.  Immedi- 
ately it  begins  to  dry  out,  and  due  to  this  cause  it 
starts  to  shrink.  The  friction  forces  at  the  base  im- 
mediately resist  this  shrinkage  and  the  result  is  ten- 
sion in  the  concrete.  If  the  tension  is  too  great  the 
concrete  cracks  where  the  tensile  strength  of  the  con- 
crete has  been  exceeded.  As  the  sasons  of  the  year 
succeed  one  another,  the  slab  is  alternately  wetted  and 
<lried,  and  in  addition,  subjected  to  a  wide  fange  of 
temperatures,  being  thus  kept  in  constant  motion  over 
its  sub-base.  The  forces  of  friction  are  therefore  in 
constant  action  resisting  this  motion,  and  thus  cause 
stresses,  now  tensile,  now  compressive,  to  exist  in  the 
concrete.  Should  the  forces  of  friction  be  sufficiently 
great,  the  resistance  of  the  concrete  is  overcome  and  it 
fails,  either  in  tension  or  compression,  with  one  of  two 
results,  the  concrete  is  cracked,  or  else  bulged  up  or 
crushed.  Sometimes  moisture  and  temperature  aid  one 
another,  and  sometimes  they  counteract  one  another, 
but  their  activities  are  never  ended  during  the  exist- 
ence of  the  road.  Naturally,  as  friction  can  best  be 
developed  along  the  length  of  the  road,  temperature 
changes  and  moisture  are  promotive  of  transverse 
cracks  rather  than  longitudinal  cracks. 

Bending  Stresses  in  the  Slab 
In  addition  to  direct  compressive  and  tensile  stres- 
ses, road  slabs  are  subjected  to  bending,  due  to  the 
loads  of  traffic  and  more  likely,  to  unequal  settlement 
of  the  sub-base,  caused  by  lack  of  homogeneity.  Uni- 
form reaction  between  the  slab  and  the  sub-base  due 
to  frost  may  also  produce  cracking,  the  slab  then  be- 
ing supported  in  some  spots  and  not  in  others,  there- 
by creating  large  tensile  stress  in  bending.  Frost  ac- 
tion is  more  likely  to  cause  longitudinal  cracks  than 
transverse  cracks.  The  expanding  and  shrinking  of 
the  sub-base,  due  to  varying  moisture  content,  is  also 
promotive  of  bending  stresses  and  consequent  cracking 
in  the  concrete. 

In  a  general  way,  the  foregoing  discussion  treats  of 
some  of  the  causes  of  cracking  of  concrete  pavements, 
and  these  causes  can  best  be  classified  as  follows: 

(1)  Expansion  and   Contraction. 

(a)  Change  in  temperature. 

(b)  Change  in  moisture  content. 

(2)  Ununiform  bearing  under  the  slab. 

(a)  Frost  action. 

(b)  Lack  of  homogeneity  in  sub-base. 

(c)  Moisture  expansion  and  shrinkage  of  the 
sub-base. 

(3)  Excessive  bonding  stress  duo  u^  heavy  loads  and 
impact. 

These  cau^c.-.  will  be  considered  in  detail  so  far  as 
our  present  knowledge  will  permit. 

Expansion  and  Contraction 
Effects  of  change  in  temjH'raturc. — It  has  been  well 
established  by  several  investigators  that  concrete  ex- 
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pands  and  contracts  as  the  temperature  changes,  and 
the  amount  of  movement  equals  0.0000055  inches  per 
inch  of  length  per  degree  change  in  temperature.  If 
a  concrete  road  is  built  in  the  summer  season  when  the 
temperature  is  90  degs.  F.,  and  the  temperature  in  the 
following  winter  falls  to  0  degs.  F.,  the  concrete  must 
contract  an  amount  equal  to  0.0000055  X  90  =  0.000495 
inches  per  inch  of  length.  This  contraction  could  do 
no  harm  if  it  were  not  for  the  resistance  offered  by 
friction  between  the  sub-base  and  the  slab.    When  the 


manner,  and  some  of  the  resistance  offered  to  the  ex- 
pansion and  contraction  of  the  slab  must  be  that  neces- 
sary to  deform  the  sub-base.  The  material  of  the  sub- 
base  is  far  from  being  perfectly  elastic,  and  it  must 
therefore  gradually  yield  under  a  slowly  applied  load 
such  as  would  obtain  in  the  expansion  and  contraction 
of  concrete  pavements.  Hence  it  is  not  at  all  reason- 
able to  assume  that  the  maximum  friction  shown  in 
the  tests  described  actually  exists  in  concrete  pave- 
ments, even  where  their  movement  is  large.    The  above 
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Fig,  1— Friction  tests  of  concrete  on  various  sub-bases;  A,  clay  base  ;  B,  broken  stone,  '4  in.  to  dust ;  C, 
loam  :  D,  uneven  clay  base;  E,  "i  in.  gravel;  F,  large  broken  stone,  3  in.;  G,  sand  base. 


concrete  contracts,  the  friction  at  the  base  resists  the 
contraction  and  the  ainount  of  tension  produced  in  the 
concrete  is  dependent  on  the  amount  of  friction  acting. 
Friction  at  the  base  varies  with  the  kind  of  base  and 
the  degree  of  roughness,  and  tests  recently  made  by 
the  author  throw  some  light  on  the  amount  of  friction 
that  can  act  at  the  sub-base  when  the  slab  expands 
and  contracts. 

Friction  at  the  Sub-base 

The  tests  referred  to  above  were  made  by  sliding 
two-foot  by  six-foot  by  six-inch  concrete  slabs  along 
previously  prepared  sub-bases.  The  sliding  force  was 
ajjplied  by  means  of  a  long  lever  and  the  magnitude 
of  the  force  was  measured  with  a  carefully  calibrated 
dynamometer.  The  amount  of  movement  of  the  slab 
was  read  with  a  Berry  strain  gauge,  while  the  load 
increased  slowly  and  steadily. 

The  curves  in  Fig.  1  best  show  the  results  obtained. 
Note  that  as  the  load  was  applied,  the  slabs  seemed  to 
move  very  slightly,  even  at  the  first  application,  ex- 
cept where  a  sub-base  of  large  broken  stone  was  used. 
In  this  instance  a  high  load  was  necessary  to  start 
the  slab  in  motion,  after  which  it  required  no  more 
load  than  some  of  the  other  bases.  Apparently  there 
does  not  exist  a  constant  value  for  the  coefficient  of 
friction,  for  the  greater  the  displacement  the  greater 
the  force  of  friction  becomes. 

The  values  of  the  frictional  resistance  offered  at 
various  displacements  are  given  in  the  following  table : 


tests  were  made  in  periods  of  about  ten  minutes  each, 
while  the  corresponding  movements  in  the  road  might 
take  days. 

Moisture  Shrinkage 

When  a  specimen  of  concrete  is  permitted  to  harden 
under  continually  moist  conditions,  it  expands  slight- 
ly; on  the  other  hand,  shrinkage  takes  j^lace  when  it 
hardens  in  a  dry  atmosphere.  The  amounts  of  expan- 
sion and  contraction  are  dependent  to  some  extent  on 
the  richness  of  the  mixture  and  also  on  the  thorough- 
ness of  the  drying.  In  Fig.  2  may  be  seen  the  effect 
of  moisture  on  concrete.  The  specimens  shown  were 
1 :2 :4  and  1 :3  :6  concrete  of  very  wet  and  very  dry  con- 
sistency. Several  days  after  hardening  they  were  im- 
mersed in  water  and  extensometer  readings  were  made 
on  them  at  frequent  intervals.  It  will  be  seen  that  as 
long  as  they  were  wet  they  remained  expanded,  with 
the  maximum  expansion  of  0.0001  inch  per  inch  of 
length.  After  six  months  they  were  removed  from  the 
water  and  allowed  to  dry  out  in  the  warm  dry  air  of 
the  laboratory,  when  they  immediately  began  to  con- 
tract, reaching  an  ultimate  contraction  of  0.0008  inches 
per  inch  of  length.  It  must  be  emphasized,  howevfer, 
that  these  specimens  became  exceedingly  dry  in  a  very 
short  time  after  their  removal  to  the  air  of  the  labora- 
tory and  probably  very  much  dryer  than  they  could 
ever  become  in  the  road. 

When  specimens  are  subjected  to  the  everyday  wet 
and  dry  conditions,  they  do  not  change  in  length  very 


Table  Showing  Frictional  Resistance  Offered  at  Various  Displacements. 

Kind  of  Base               •  Movement    Force    Coefficient  Movement  Force  Coefficient  Movement  Force  Coefficient 

Level    Clay 0.001  480  0.55  0.01  1130  1.5               0.05  1800  2.07 

Uneven  Clay 0.001  500  0.57  0.01  1120  1.29             0.05  1800  2.07 

Loam 0.001  300  0.34  0.01  1030  1.18              0.05  1800  2.07 

Level   Sand    0.001  600  0.69  0.01  1080  1.24             0,05  1200  1.38 

j4-inch  Gravel 0.001  450  0.52  0.01  960  i.lO             0.05  1100  1.36 

34-mch  Broken  Stone 0.001  380  0.44  0.01  800  0.92             0.05  950  1,09 

3-inch   Broken   Stone 0.001  1060  1.84  0.01  1550  1.78             0.05  1900  3.18 


When  the  slab  on  the  loam  base  had  been  slid 
0.035  inches,  the  then  existing  load  of  1,600  pounds 
was  released  to  zero,  and  the  slab  recovered  0.017 
inches  of  its  motion.  From  this  recovery  behaviour 
it  is  seen  that  the  sub-base  acts  in  a  somewhat  elastic 


much,  due  to  change  in  moisture  content,  because  their 
moisture  content  does  not  vary  greatly  under  such 
conditions.  Concrete  in  the  road  may,  under  excep- 
tional, conditions,  be  made  to  suffer  extreme  drying, 
btit  it  is  very  prol)abIc  tliat  most  concrete  roads  absorb 
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much  water  by  capillarity  from  the  clamp  or  wet  un- 
derlying sub-base,  and  moreover,  the  water  that  is 
absorbed  during  a  period  of  wet  weather  does  not  com- 
pletely evaporate  between  successive  spells  of  wet 
weather.  Elowcver,  there  is  sufficient  evaporation  from 
the  surface  to  cause  some  shrinkage  of  concrete  in  the 
road  as  evidenced  l)y  the  formation  of  cracks  when 
road  slabs  are  allowed  to  dry  out  too  quickly.  The 
maximum  amount  of  shrinkage  that  concrete  can  reach 
is  0.0008  inches  jjer  inch  of  length,  but  it  is  probable 
that,  in  general,  the  moisture  shrinkage  of  concrete 
road  slabs  does  not  exceed  more  than  O.CXXM  inches. 
ICxperiments  have  shown  the  effect  of  moisture  on 
concrete  that  has  already  dried  out  and  contracted,  and 
has  been  reimmerscd  in  water.  ICxpansion  takes 
place  under  the  action  of  the  water,  small  in  amount 
at  first,  but  finally,  after  a  few  weeks,  amounting  to 
three  or  four  ten-thousandths  of  an  inch.  The  moisture, 
however,  does  not  seem  to  expand  the  concrete  back  to 


the  concrete  per  linear  foot  and  i  equals  the  coefficient 
of  friction.  This  equation  reduces  to  1.0  X  L  X  72  = 
72  X  150  or  L  =  150  ft.,  the  distance  between  cracks. 
If  f  =  2.0,  then  L  =  75  ft.,  so  that  the  greater  the 
friction  the  closer  will  be  the  spacing  between  cracks. 

Smooth  Sub-Base  Essential 

The  above  calculations  indicate  the  advisability  of 
forming  the  sub-base  as  smoothly  as  possible.  Of 
course,  the  tensile  strength  of  the  concrete  cannot  ob- 
tain unless  the  concrete  is  stretched  sufficiently.  When 
150  pounds  i)er  s(|uare  inch  exists  in  the  concrete,  each 
inch  is  stretched  150/3,000,000  =  0.00005  inches,  where 
3,000,000  is  the  modulus  of  elasticity  f<ir  concrete,  and 
it  has  been  shown  that  the  shrinkage  due  to  moisture 
and  temperature  change  may  amount  to  0.00095  inch, 
far  in  excess  of  the  amount  required  to  cause  rupture. 

The  foregoing  considerations  are  based  on  mature 
concrete.    When  the  concrete  is  only  a  few  days  old. 
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Fig.  2— Effects  of  moisture  on  concrete  of  the  following  mixes:  1:2:4  very  wet  ;1:2:4  vciy  dry:  1:3:6  very  diy. 

for  it  falls  short  of  this  by  several     the  tensile  strength  is  very  small  inc 


its  original  length,  for  it  falls  short  of  this  by  several 
ten-thousandths. 

Combined  Moisture  and  Temperature  Changes 
It  is  evident,  therefore,  that  both  moisture  and 
temperature  act  to  cause  creeping  of  the  slab  in  the 
road,  and  it  must  be  realized  that  the  relative  magni- 
tude of  these  two  eiTects  depends  on  the  range  of  tem- 
perature, on  the  rainfall,  and  on  the  drainage  of  the 
sub-base.  In  an  exceptionally  well-draUied  sub-base 
and  in  a  dry  climate,  the  moisture  shrinkage  of  the 
concrete  will  be  large,  and  will  add  to  the  contraction 
due  to  changes  of  temperature.  This  shrinkage  may 
amount  to  0.0004  inches  ])cr  inch  of  length,  and  if  there 
is  a  decrease  in  temperature  of  100  degrees  Fahrenheit 
there  will  be  an  additional  shrinkage  of  100  X  0.0000055 
=  0.00055  inches,  or  a  total  shrinkage  of  0.00095,  or, 
roughly,  0.001  inch  for  each  inch  of  length.  On  the 
other  hand,  there  may  be  much  moisture  in  the  sub- 
base  which  will  keep  the  concrete  expanded  0.0001, 
and  the  net  shrinkage  will  then  equal  0.00055  minus 
0.0001  or  only  0.00045  inches. 

It  has  been  pointed  out  that  the  sliding  of  concrete 
along-  the  sub-base  develops  frictional  resistance  of 
considerable  magnitude,  and  when  the  tension  de- 
veloped in  the  concrete  due  to  the  forces  of  friction' 
exceeds  the  tensile  strength  of  the  concrete  a  crack 
must  form.  Let  the  coefficient  of  friction  be  equal 
to  1.0,  and  assume  the  tensile  strength  of  the  concrete 
to  be  150  pounds  per  square  inch,  and  let  L  equal  the 
distance  between  cracks,  then,  in  a  slab  12  inches  wide 
and  6  inches  thick,  the  stress  at  rupture  equals  72  sq. 
in.  X  150  pounds,  equals  10,S00  pounds.  This  stress 
must  be  supplied  by  the  forces  of  friction  acting  over 
the  distance  between  cracks,  or  fLw  =  72  sq.  in,  X  150 
pounds  per  square  inch  where  w  equals  the  weight  of 


the  tensile  strength  is  very  small  indeed,  and  the  modu- 
lus of  elasticity  is  likewise  low.  When  but  two  days 
old  the  tensile  strength  may  be  as  low  as  50  pounds 
per  square  inch,  and  the  modulus  of  elasticity  in  ten- 
sion may  be  only  1,000,000.  The  stretch  required  to 
produce  rupture  is  then  50/1,000,000  =  0.00005.  This 
amount  of  shrinkage  could  readily  be  caused  by  slight 
drying  out  or  bv  a  decrease  in  temperature  of  onlv 
0.00005/0.0000055  =  approximately  9  degrees  Fahren- 
heit. A  comparatively  small  decrease  in  temperature 
may  thus  produce  cracking  in  the  concrete  pavement. 
If  the  tensile  strength  at  two  days  is  only  50  pounds 
per  square  inch,  the  distance  between  cracks,  when  the 
concrete  contracts  sufficiently,  will  be  smaller  than  it 
is  if  the  concrete  cracks  at  a  later  period  when  it  has 
attained  higher  strength.  Assuming  the  same  values 
for  friction  and  weight  of  concrete  as  before,  we  have 
fLw  =  50  X  72,  or  1.0  X  L  X  72  =  50  X  72  whence 
L  =  50  ft.  If  the  coefficient  of  friction  equals  2.0,  L= 
25.  There  may  be  times,  due  to  a  big  fall  in  tempera- 
ture, just  after  the  concrete  has  hardened  and  the  ten- 
sile strength  is  exceedingly  low,  when  the  cracks  will 
he  much  closer  together  than  the  above  figures  show. 
There  are  often  cases  when  the  sub-base  contains  pro- 
jections and  dei)ressions  that  greatly  add  to  the  fric- 
tional  resistance  offered  to  sliding,  and  such  a  sub- 
base  aids  in  the  production  of  cracks  at  close  intervals. 

Field  Measurements 

In  order  to  gain  some  idea  of  the  actual  changes 
in  length  which  takes  place  in  the  road  slab  in  place 
many  tield  measurements  have  been  made  by  the  Office 
of  Public  Roads  and  Rural  Rngincering.  and  the  ac- 
companying illustration.  Fig.  3.  shows  some  typical 
results.    These  measurements  were  made  on  the' Ohio 
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Post  Road  over  a  3(X)-foot  section.  In  general,  it  will 
be  noted  that  the  expansions  and  contractions,  as 
shown  by  the  solid  vertical  lines,  closely  follow  the 
temperature  changes.  The  dotted  and  dash-and-dot 
lines  indicate  cracks  and  expansion  joints.  The  large 
expansion  reading  of  0.3325  indicates  a  wide  separa- 
tion of  the  joint  at  which  this  reading  was  made.  These 
readings  are  almost  exactly  what  they  should  be  for 
the  temperatures  noted,  and  moisture  does  not  seem 
to  have  had  much  influence.  On  another  and  unplotted 
stretch  of  road,  however,  at  the  bottom  of  two  steep 
grades,  with  very  poor  drainage,  the  expanding  effect 
of  moisture  is  plainly  evident.  It  is  thus  seen  that  both 
moisture  and  temperature  cause  cracking  across  the 
road.  Sometimes  the  moisture  effect  is  most  severe, 
and  at  others  the  temperature  effect  is  most  felt,  de- 
pending on  the  climatic  conditions  and  the  character  of 
the  drainage. 

Uniform  Bearing  Under  the  Slab 
Irrespective  of  what  may  cause  lack  of  uniformity 
of  bearing  under  the  slab,  let  it  be  assumed  that  due 
to  some  cause  this  unequal  support  exists.  As  an  exag- 


at  rupture  be  figured,  in  a  simple  beam  uniformly 
loaded,  the  deflection  at  the  centre,  D  =  5/384  X 
WL'/EI.  Assuming  a  6-inch  slab,  16  feet  wide  and 
supported  at  its  sides,  the  deflection  under  its  own 
weight  by  calculation  equals  0.164  inches.  The  slow 
yielding  or  "flow"  of  concrete  acts  to  increase  this 
figure  and  might  even  treble  it,  thereby  makijig  the 
possible  deflection  as  much  as  0.5  inches  when  the 
crack  forms. 

Regarding  the  causes  of  unequal  bearing,  nothing 
very  definite  may  be  said.  It  is  generally  recognized 
that  unequal  compaction  of  the  sub-base  due  to  lack 
of  homogeneity  and  to  ununiform  rolling  may  cause 
more  settlement  in  some  spots  than  in  others,  and  many 
sub-bases  built  of  old  telford  or  macadam  roads  are 
very  likely  to  lack  uniformity.  Again,  the  well-known 
expansive  effect  of  freezing  can  very  readily  act  with 
dilierent  intensity  in  different  parts  of  the  road,  there- 
by causing  more  than  enough  rise  to  produce  cracking. 
The  shrinkage  of  soils  when  they  dry  out  and  their 
swelling  "when  moistened  is  an  occurrence  of  every- 
day observation,  and  it  is  quite  possible  that  the  shrink- 
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Fig.  3  -Expansion  and  contraction  of  a  typical  concete  road.    Temperature  of  pavement  in  degrees  F  :  July  7,  82  ; 
July  8, 75;  July  22,  85;  Oct.  31,  50;  March 4.  30;  June  19,  68;  Feb  25,34. 


gerated  case  let  it  be  assumed  that  the  slab  is  largely 
supported  at  its  two  sides,  and  acts  therefore  as  a 
simple  beam.  Assume  a  16-foot  roadway  6  inches 
thick.  The  fibre  stress  in  the  section  of  greatest  bend- 
ing moment  then  equals  S  =  Mc/I  where  s  is  the  fibre 
stress,  M  is  the  maximum  bending  moment,  I  is  the 
moment  of  inertia,  and  c  is  the  distance  from  the 
neutral  axis  to  the  outside  fibre.  The  quantity  I/c  is 
the  section  modulus.  In  this  case  s  =  wL/8  X  6/bd' 
=72  X  16  X  16  X  12/8  x  6/12  X36  =  384  pounds  per 
square  inch,  having  assumed  a  beam  one  foot  wide. 
This  value  is  close  to  that  of  the  modulus  of  rupture 
of  the  kind  of  concrete  used  in  road  construction.  The 
dead  weight  of  the  pavement  alone  is  thus  almost  suf- 
ficient to  cause  cracking  if  the  slab  is  afforded  improper 
support.  The  same  condition  would  hold  if  the  pave- 
ment were  unsupported  at  the  sides  but  fully  support- 
ed at  the  centre.  Add  the  weight  and  impact  of  traffic 
to  increase  the  bending  moment  due  to  dead  load  and 
it  will  be  readily  seen  that  under  the  right  conditions 
of  improper  sub-base  support,  a  longitudinal  crack  is 
likely  to  form. 

Before  considering  these  conditions  producing  im- 
proper support,  let  the  amount  of  deflection  of  the'  slab 


age  of  the  foundation  away  from  the  concrete  is  suffi- 
cient in  places  to  cause  great  bending  stress  with  the 
formation  of  cracks  in  the  concrete.  The  raising  of 
the  sub-base  in  spots  need  not  be  more  than  0.2  inches 
to  cause  cracking  and  the  expansive  effect  of  the  frost 
and  the  swelling  and  shrinkage  effect  of  moisture  on 
the  sub-base  may  be  considerably  more  than  this.  The 
writer  now  has  some  experiments  in  progress  to  show 
the  effect  of  freezing  and  moisture  on  the  vertical 
movement  of  the  road. 

Impact  of  Traffic 

The  weight  of  traffic  serves  but  to  accentuate  the 
stresses  due  to  the  other  physical  causes.  Heavy  loads 
on  a  thin  slab  or  where  the  bearing  is  ununiform  may 
cause  either  transverse  or  longitudinal  cracks,  and 
when  these  loads  are  applied  suddenly  or  with  impact, 
as  is  the  case  with  the  modern  heavy  truck  and  steel- 
tired  trailer,  these  loads  will  aid  the  other  causes  of 
cracking,  although  they  may  not  be  severe  enough  to 
be  effective  themselves.  Traffic,  however,  often  breaks 
off  the  corners  of  slabs,  the  load  then  being  concen- 
trated near  a  point  having  poor  bearing. 

In  conclusion,  it  must  be  emphasized  that  great  ef- 
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fort  should  be  exerted  to  protect  the  concrete  during 
its  initial  stages  of  hardening.  Do  not  mix  it  any 
wetter  tiian  necessary  to  obtain  smooth,  yet  economic- 
al construction.  Protect  it  fnjm  sudden  decrease  in 
Icnipcrature  and  kee])  it  wet  for  at  least  two  weeks 
ill  order  to  prevent  undue  shrinkage  while  the  con- 
crete is  green.  Much  attention  should  be  given  the 
sub-base,  for,  as  has  been  pointed  out,  the  friction  at 
the  base  causes  transverse  cracks.    This  friction  may 


be  greatly  reduced  by  proper  care  in  the  preparation 
of  the  sub-base  and  in  this  way  the  cracks  may  he 
widely  distributed  if  not  entirely  eliminated.  In  addi- 
tion, provide  proper  drainage  to  keep  the  sub-base  as 
dry  as  jjossible,  so  that  the  effect  of  frost  and  the  settle- 
ment due  to  moisture  may  be  eliminated.  Finally,  de- 
sign the  slab  as  to  thickness  to  carry  the  loads  it  is 
supposed  to  carry,  irrespective  of  whether  the  sub-base 
oirers  uniform  bearing  or  not. 


Residence  Involving  Unusual  Features 


Tllli  pliotugraphs  reproduced  herewith  show  con- 
struction views  of  the  new  residence  being 
erected  for  Mr.  R.  S.  McLaughlin  at  Oshawa, 
on  the  site  of  what  was  formerly  Prospect 
Park.  The  extent  of  this  structure,  with  the  nature  of 
its  equipment,  has  demanded  features  of  d'stinctive 
interest,  and  even  in  the  methods  of  construction  ideas 
were  employed  which  are  not  usually  associated  witii 
the  buildint;-  of  so  common  a  thing  as  a  house. 

Besides  the  main  residence,  there  are  the  stables, 
.garage,  greenhouses,  swimming  pool,  and  bowling 
alley,  to  which  the  house  is  connected  by  a  concrete 
tunnel.  A  separate  gate  lodge  and  barn  are  also  being 
built,  and  the  present  concrete  fence  is  being  changed 
and  cut  stone  entrances  added  to  harmonize  with  the 
balance  of  the  work. 

The  excavation  was  carried  out  chiefly  with  a  steam 
shovel.  The  foundation  walls  are  of  concrete  on  con- 
crete footings.  By  removing  the  forms  from  the  walls 
before  the  concrete  had  dried  and  rulibiufr  the  exposed 
sin"face  an  excellent  finish  was  obtained.  During  ex- 
cavating a  number  of  old  wells  were  unearthed  in  tin; 
direct  line  of  the  basement  walls.  These  were  filled 
with  earth,  and,  to  ensure  that  no  efTects  from  settling 
\voiil(l  be  felt,  heavv  reinforced  concrete  girders  were 


l)laced  across  the  wells  to  carry  the  loads,  and  wider 
footings  were  used. 

The  exterior  walls  are  built  up  of  Denison  inter- 
locking tile  to  a  total  thickness  of  16  inches.  The 
main  partitions  are  also  of  Denison  tile,  while  second- 
ary partitions  are  studded.  The  exterior  surfaces  are 
covered  with  a  stucco  plaster,  applied  by  hand.  This 
is  given  a  fine  splashed  finish.  The  plaster  is  applied 
to  the  tile  directly,  without  the  use  of  furring  or  a  plas- 
ter bond. 

The  floors  on  the  first  and  second  storeys  are  of  re- 
inforced concrete  slabs  on  concrete  beams.  The  beams 
are  14  in.  to  16  in.  deep  and  spaced  at  6  ft.  to  IS  ft. 
centres,  depending  on  the  loading.  The  slabs  arc  S'/i 
in.  to  7  in.  in  depth.  The  concrete  is  finished  with 
hardwood,  tile,  or  marble.  Suspended  ceilings  arc  used 
to  cover  up  the  beams.  For  the  attic  storey  a  joist 
floor  is  used.  The  concrete  was  mechanically  mixed 
and  spouted  into  the  forms,  a  tower  and  chute  being 
used. 

The  roof  is  the  usual  rafter  and  plank  type,  covered 
with  tile.  All  the  sills  and  stone  trim  arc  of  Bedford 
stone.  On  the  front  of  the  residence  at  the  main  en- 
trance there  are  large  circular  columns,  built  entirely 
of  brick. 

The   main    stairwav   is   rather   unusual.   s<.    far.   at 


82 


THE    CONTRACT    RECORD 


January   24,   1917 


least,  as  private  work  of  this  ciiaracter  is  concerned. 
The  stair  is  semi-circular,  and  iniilt  with  marble  steps, 
which  are  made  self-supportiny.  The  steps  are  built 
into  the  circular  wall  at  one  end  to  a  depth  of  6  inches 
and  at  the  free  ends  each  step  rests  upon  the  one  below 
in  such  a  way  as  to  cause  the  whole  stair  to  be  su]> 
))orted  by  a  sort  of  arch  action  without  the  use  of  the 
usual  supportin.s:  walls. 

The  main  heating  plant  is  located  under  the  garage, 
the  heating  pipes  passing  1o  the  other  buildings 
through  a  tunnel.  Hot  water  is  used  for  heating,  the 
boilers  being  of  the  Kewanee  horizontal  tube  type. 
The  hot  water  is  forced  by  an  electric  pump.  A  me- 
chanical ventilation  system  with  a  separate  fan  pro- 
vides an  auxiliary  heating  service.  A  hard  water  sup- 
ply is  obtained  through  connection  with  the  mains  of 
the  town  of  Oshawa. '  A  soft  water  supply  is  collected 
in  a  cistern,  purified  by  a  charcoal  and  sand  filter  and 
forced  by  a  pump  to  the  house  services.  A  complete 
ammonia  refrigerating  system,  with  an  insulated  cold 
•storage  room,  is  located  in  the  basement  of  the  resi- 
dence. 

All  modern  conveniences  are  also  installed,  such  as 
vacuum  cleaner  system,  electric  push-button  elevator, 
inter-room  telephone  system,  and  pipe  organ. 

Three  concrete  mixers  were  used  on  the  job ;  also 
a  concrete  hoist  tower,  with  spout  conveyor  system, 
and  a  building  hoist  and  tower.  A  power  saw  rig  was 
used  for  cutting  the  lumber  for  the  forms,  and  a  steel 
bar  bender  was  employed  for  bending  the  reinforcing 
steel.  Stone  derricks  and  a  steam  shovel  were  also 
included  in  the  equipment. 

The  work  was  started  at  the  end  of  May,  1916,  and 
the  construction  work  is  now  completed.  The  interior 
finishing  will  be  finished  and  the  building  ready  for 
occupation  about  next  July. 

Messrs.  Darling  &  Pearson  prepared  the  i)lans,  and 
Mr.  John  Dickie  is  superintending  the  work  for  the 
Dickie  Construction  Compan3\  who  have  the  general 
contract. 

The  tile  was  supplied  by  the  Sun  Brick  Company 
and  the  cement  by  the  Canada  Cement  Compau}-. 
Purdy,  Mansell  Company  provided  heating  and  plumb- 
ing' equipment.  The  elevators  were  made  by  Otis- 
Fensom  Elewitor  Company,  and  the  water  tanks  were 


supplied  by  the  National  Equipment  Company,  and  the- 
Tarvia  by  the  Patterson  Manufacturing  Company.  The 
cost  of  the  home  will  be  in  the  neighborhood  of  a  quar- 
ter of  a  million  dollars. 


Letter  to  the  Editor 

Kansas  City,  Mo.,  Jan.  13,  1917. 

Editor  Contract  Record : 

After  reading  the  interesting  article  about  the  dis- 
integrated sewer  in  St.  Vital,  which  ajjpeared  in  the 
issue  of  the  Contract  Record  of  date  Jan.  3,  1917,  it 
occurs  to  me  that  the  engineer  who  reports  on  the  mat- 
ter has  not  gone  sufficiently  into  the  method  of  curing 
or  preventing  such  chemical  action.  He  speaks  of  an 
impervious  coating  for  the  inside  of  the  sewer.  Is  it 
possible  he  is  referring  to  a  vitrified  clay  lining  of  tile 
or  pipe,  such  as  was  recommended  by  Rudolph  Hering 
in  a  similar  instance  of  disintegrated  concrete  sewer 
at  Great  Falls,  and  such  as  the  Chicago  Drainage 
Board  used  to  protect  their  concrete  sewers  after  I  re- 
ported on  the  present  condition  of  their  Western  Ave- 
nue sewer,  which  was  even  a  more  advanced  case  of 
chemical  disintegration? 

I  recall  that  the  A.  S.  T.  M.,  after  an  exhaustive 
investigation  of  materials  and  methods  for  rendering 
concrete  impervious,  reported  that  none  of  the  com- 
pounds now  on  the  market  could  be  relied  on  to  pro- 
duce the  desired  eflfect  for  any  length  of  time. 

Mr.  Cantell's  article  is  a  very  excellent  one,  as  far 
as  it  goes,  but  I  think  he  could  add  to  it  by  continuing 
a  discussion  of  the  cure,  as  I  have  suggested.  I  am 
sure  all  engineers  would  be  interested  to  read  what  he 
has  to  oiTer.  Yours  truly, 

The  International  Clay  Products  Bureau, 

Benjamin  Brooks,  Engineer. 


The  Portland  Cement  Association  states  that  23,- 
000,000  square  yards  of  concrete  roads,  streets  and  al- 
leys were  placed  under  contract  in   1916. 


The  American  Wood  Preservers'  Association  will 
hold  its  annual  convention  in  New  York,  Jan.  23  to  25. 
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Montreal  City  Engineer  Replies  to  Report  of 
Ratepaying  Engineers  on  Aqueduct  Scheme 


MR.  ['ALL  L.  MLRL'IKR,  city  cnj,Mncer  oi 
Montreal,  has  made  a  detailed  reply  to  the 
Rate])aying  Engineers'  report  on  the  develop- 
ment of  electrical  power  as  a  part  of  the 
Montreal  aqueduct  scheme.  The  previous  report, 
which  was  published  in  the  Contract  Record  of  Nov. 
29,  1916,  consisted  of  twenty-two  "conclusions."  Mr. 
Mercier's  report  answers  each  of  these  conclusions  in 
order,  and  concludes  with  a  strong  recommendation 
that  the  city  proceed  to  complete  the  development 
work  at  once. 

As  a  mere  defence  of  the  scheme  for  which,  as  city 
engineer,  Mr.  Mercier  now  feels  called  uiJon  to  stand 
sponsor,  the  report  is  manifestly  a  masterly  effort.  It 
is  not  so  evident,  however,  that  the  arguments  can 
carry  conviction  to  the  mind  of  the  engineer  who 
knows  how  ridiculous  even  the  greatly  reduced  figure 
of  $737  per  h.p.  is  for  a  hydro-electric  development. 
When  it  is  considered  that  unlimited  electric  power  is 
already  available  in  Montreal  which  has  cost,  in  capital 
charges,  very  little  over  $100  per  h.p.,  it  is  quite  impos- 
sible to  conceive  that  a  city-owned  development  cost- 
ing seven  times  as  much  (even  accepting  this  figure  of 
$737  as  against  the  $1,515  quoted  by  the  Ratepaying 
Engineers)  could  ever  hope  to  operate  in  such  a  way 
as  to  benefit  the  citizens  at  large.  Mr.  Mercier's  de- 
tailed replies  to  the  twenty-two  conclusions  of  the  rate- 
paying  engineers  are  as  follows : 

Re  Montreal  Aqueduct — Answers  to  Report  by 
Ratepaying  Engineers,  1916 
Conclusions 

1.  The  capacity  of  the  orisinal  aqueduct  was  sufficient 
for  three  times  the  present  population  served,  if  used  for 
water  supply  only,  and  not  for  hydraulic  power. 

A.  Was  never  discussed.  The  city  was  advised  to  con- 
struct the  lateral  conduit  because:  "It  is  an  excellent  plan  for 
improving  the  quality  of  the  city's  water  supply." — (Marccau 
&  Kennedy,  May  6th,  1907). 

2.  The  cost  of  the  construction  of  a  fihration  plant  was 
the  only  further  capital  expenditure  necessary  to  make  the 
water  from  the  original  aqueduct  ideal  both  for  domestic  and 
industrial  use. 

A.  In  their  report  of  July  3nd,  1910,  Messrs.  Hering  & 
Fuller  said:  "In  speaking  of  the  quality  of  the  St.  Lawrence 
water  in  this  manner  we  refer  to  water  drawn  some  distance 
from  shore  so  as  to  exclude  the  influence  of  local  shore  pol- 
lution. We  approve  the  proposition  to  extend  the  intake 
some  1,200  feet  or  more  from  shore  and  connect  the  same  to 
the  head  of  the  present  closed  conduit.  This  will  give  a 
much  better  quality  of  water  than  is  now  drawn  from  sl;orc. 
both  as  regards  appearance  and  hygienic  quality,  and  also 
give  a  water  which  is  easy  to  filter." 

This  quotation  corroborates  the  remarks  made  by  Messrs. 
Marceau   &   Kennedy,  referred  to   in  Answer  "1." 

3.  With  the  exception  of  the  filtration  plant  and  the  pump- 
ing equipment,  all  expenditures  in  connection  with  the  present 
project   are   chargeable   to   power   development. 

A.  The  changes  recommended,  i.e.,  the  construction  of  a 
conduit,  was:  ''An  excellent  plan  for  improving  the  quality 
of  the  city's  water  supply." — (Marccau  &  Kennedy.  May  6th. 
1907). 

The  same  experts  who  stated  in  1907  that  the  construc- 
tion of  the  conduit  would  improve  the  quality  of  the  water. 
state  in  1916  that  "No  changes  in  the  original  aqueduct 
were  required  for  an  improved  quality." 

The  conclusions  made  by  Messrs,  Hcring  &  Fuller  also 
apply  to  this  paragraph. 

4.  The  power  project  cannot  he  regarded  as  an  essential 
part  of  a  general  improvement  scheme,  because  boulevards, 
parkways,  permanent  bridges,  and  so  forth,  were  just  as  ap 
plicable  to  the  original  aqueduct  as  they  are  to  the  present 
development. 


A.  Wooden  or  Kestle  bridges  wnuld  have  been  sufficient 
to  give  access  to  and  from  cither  side  of  the  aqueduct.  The 
construction  of  boulevards  on  either  side  of  the  aqueduct 
re(|uires  bridges  of  the  ornamental  type.  Why  not  charge 
the  difference  in  the  cost  of  those  bridges  to  the  boulevard*? 

5.  The  present  project  has  fiever  been  properly  »tndicd 
or  reported  upon  as  a  whole. 

A.  The  city  engaged  experts  to  report  on  the  advisability 
of  developing  water  power  for  its  use.  The  following  re- 
ports wcjre  made: 

18.'S4-S7,  Thomas  (  .  Kcefer  advised  the  city  to  develop 
fiOO  h.p.  at  the  cost  of  »500.000.  or  $833  per  h.p. 

.\ccording  to  .Mdcrman  William  Kodden.  in  I8«»:  "ll 
may  be  said  in  reference  to  such  a  proceeding,  that  whatever 
is  expended  on  the  new  entrance  and  the  reservoir  may  fairly 
be  considered  as  part  of  a  reliable  project  for  future  com- 
pletion, and  good  value  for  the  cost  as  far  as  it  goes.  Put- 
ting up  a  second  engine  should  not  be  entertained  hastily: 
all  other  available  means  should  be  first  exhausted.  With 
the  rapids  of  the  St.  Lawrence  at  hand  there  should  not  be 
any  further  necessity  for  steam  power." 

In  1894,  Messrs.  Keefer  &  Vanier  reported  to  the  city: 
"Enough  has  been  written  to  show  that  the  aqueduct  is,  in 
every  respect,  a  good  property." 

The  city  was  to  spend  $1,500,000  to  produce  3.000  h.p.. 
or  $500  per  h.p. 

In  1907,  Messrs.  Marceau  &  Kennedy  reported  that:  "We" 
are  of  the  opinion  that  Mr.  Janin's  plan  as  thus  outlined  is 
entirely  feasible,  and  also  that  it  is  an  excellent  one  for  im- 
proving the  quality,  increasing  the  quantity  and  reducing  the 
cost  of  the  city's  water  supply." 

The  estimate  at  the  time  was  $2,200,000  for  a  water 
power  of  3,000  h.p.,  or  $733  per  h.p.;  it  was  not  condemned. 

In  1910,  Messrs.  Hering  &  Fuller  stated:  "Further,  we 
desire  to  make  it  plain  that  the  sound  business  basis  for  the 
enlarged  aqueduct  holds  true  regardless  of  whether  the 
available  water  power  is  utilized  for  pumping  water  through 
the  mains  to  the  reservoirs  of  the  city  distribution  system. 
or  whether  the  power  is  used  by  the  city  for  generating 
electricity  or  other  purposes,  or  marketed  in  other  ways 
than  by  its  utilization  for  municipal  requirements.  This 
water  power  development  is  a  sound  practical  business  pro- 
position on  its  own  merits  and  there  should  be  no  concern 
felt  on  the  part  of  taxpayers  as  to  the  wisdom  of  expendi- 
tures  for   this   improvement." 

The  expenditure  recommended  was  $7,000,000  for  10,000 
h.p..  or  $700  per  h.p. 

These  reports,  some  of  them  printed,  were  made  public 
at  the  time;  no  criticisms  were  made. 

"The  generating  of  electricity  by  water  power,  and  its 
transmission,  has  within  the  past  twenty  years  completely 
revolutionized  the  aspect  of  power  utilization,  so  that  any 
report  made  twenty  years  ago  is  of  no  present  value,  regard- 
less of  the  eminence  of  authors." 

If  the  reports  referred  to  were  made  by  eminent  engi- 
neers, and  if  they  approved  of  the  principle  laid  down  by  the 
city  to  build  and  operate  its  own  power  station,  it  must  be 
said  that  ".\s  the  generating  of  electric  energy  by  water 
power,  and  its  transmission"  has.  since  they  made  their  re- 
ports, "Completely  revolutionized  the  aspect  of  power  utiliza- 
tion." the  efficiency  of  water  wheels,  turbines  and  dynamos 
has  increased  in  such  a  way  that  a  development  considered 
a  good  commercial  proposition  by  them  in  the  90's  would  be 
a  better  proposition  in  1916. 

8.  The  project  as  designed  would  not  safely  develop  un- 
der the  best  conditions  more  than  7,000  electrical  horse  power 
at  any  time  of  the  year,  and  the  average  output  would  be 
actually  much  less  than  this. 

A.  .\lthough  Mr.  Janin  mentioned  in  one  of  his  reports 
that  4.000  h.p.  could  be  added  for  lighting  purposes,  he  never 
mentioned  electrical  horse  iKiwer.  The  original  5,000  h.p. 
was  never  admitted  by  him  as  being  electrical  horse  power, 
nor  was  the  10,000  h.p..  but  he  always  spoke  of  it  as  hydraulic- 
al  horse  power.  The  7.000  electrical  horse  powci  mentioned 
in  the  Ratepaying  Engineer.*'  Report,  closely  agrees  with  the 
l0,tX)O  hydraulical  h.p.  mentioned  by  the  late  Mr.  Janin,  but 
to  the  man  of  no  technical  training,  it  looks  like  a  big  de- 
crease in   the  original   estimate. 

.\  careful  study  of  the  hydraulic  data  sent  to  the  Rate- 
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paying  Engineers,  establishes  the  fact  that,  for  a  period  of 
low  water,  or  heavy  back  water,  and  taking  into  account 
the  presence  of  two  feet  (2  ft.)  submerged  ice,  some  12,000 
hydraulical  h.p.  will  be  produced  as  a  mean  for  that  period. 

"The  velocity  would  be  such  that  the  bottom  (of  the 
tailrace)  would  be  eroded,  the  retaining  walls  undermined 
and  much  other  damage  done." 

I  do  not  think  a  concrete  floor  would  be  so  affected. 
■  The  summer  power  is  found  by  the  Ratepaying*  Engi- 
neers to  be  of  14,000  h.p.,  and  as  they  refer  to  electrical  h.p., 
this  figure  agrees  very  closely  with  that  estimated  by  Mr, 
Janin. 

The  original  section  of  the  head  race,  which  was  to  pro- 
duce 5,000  h.p.,  according  to  Messrs.  Marceau  &  Kennedy, 
was  to  be  of  1,000  sq.  ft.  "Below  the  undersurface  of  the  ice 
at  low  water." 

The  proposed  section  will  be  two  and  one-half  times  as 
great,  the  slope  and  head  remaining  the  same,  and  the  tail- 
race  is  enlarged  proportionally  with   the   same   slope. 

It  is  found  now  that,  although  the  proposed  enlargement 
provides  for  a  section  two  and  one-half  times  greater,  a  change 
in  the  lateral  sides  of  the  canal,  which  gives  a  better  co- 
efficient of  discharge,  will  produce  only  5,000  h.p. 

The  average  monthly  theoretical  power  produced  dur- 
ing the  low  period,  i.e.,  December,  January,  February,  March 
and  April,  is  found  to  be  not  less  than  15,500,  and  not  more 
than  20,500  for  a  period  of  nineteen  years.  The  minimum 
power  found  was  13,400,  and  the  maximum  about  25,400,  as- 
suming two  feet  of  submerged  ice. 

The  summer  period  of  seven  months  is  found  to  produce 
nearly  100  per  cent,  more  than  the  winter  period. 

The  lowest  winter  power  average  of  15.500  hydraulical 
horse  power  is  equal  to  11,010  electrical  horse  power. 

7.  Serious  operating  troubles,  due  to  frazil  and  other  ice, 
are  inevitable.  These  will  greatly  reduce  the  maximum  out- 
])ut  be.low  7,000  h.p.  and  may  cause  complete  stoppage  of  the 
plant  during  a  more  or  less  protracted  period  every  winter. 

A.  In  their  report  of  1907,  Messrs.  Marceau  &  Kennedy 
stated  in  answer  to  the  question:  "Is  frazil  likely  to  interfere 
with  the  proper  working  of  the  proposed  improvements?" 

A.  "The  details  of  the  works  at  the  entrance  of  the  aque- 
duct and  the  intake  of  the  conduit  are  not  yet  fully  worked 
out,  but  from  the  fact  that  the  position  of  the  present  aque- 
duct intake  is  a  very  favorable  one,  and  that  no  trouble  has 
ever  been  experienced  from  frazil  entering  it,  we  are  of 
opinion  that  the  works  can  be  so  designed  and  built,  that 
their  operation  will  not  be  seriously  interfered  with  by  frazil." 

The  13,000  h.p.  represents  approximately  9,750  electrical 
horse  power,  and  for  one  day  it  will  produce  only  9,000  elec- 
trical horse  power.     The  other  days  would  give: 

9,750  to  10,500  electrical  horse  power  for  209  days. 

10,500  to  11,250  electrical  horse  power  for  410  days. 

The  day  in  which  only  9,000  electrical  horse  power  is 
found  will  probably  be  entirely  eliminated  by  the  construc- 
tion of  the  breakwater,  which  will  produce  a  greater  head. 

It  may  be  fairly  stated  that  for  the  winter  months  a 
minimum  of  9,000  electrical  horse  power  will  be  produced 
and  that  in  summer  it  would  be  18,000  h.p. 

The  yearly  average  on  this  basis  would  be  14,000  elec- 
trical horse  power 

8.  The  minimum  capital  cost  of  the  project  as  designed 
will  be  $10,600,000.  This  cost  is  exclusive  of  the  filtration 
works  or  any  pumping  plant  or  steam  auxiliary  plant,  or  the 
Cook  Construction  Company's  claims  for  over  $900,000,  or 
an  allowance  for  parking,  or  the  usual  allowance  for  con- 
tingencies. 

A.  The  total  value  of  the  work  done  up  to  November 
38th,  1916,  is: 

Filtration $1,894,490.37 

Conduit 1,074,723.27 

Contract  No.  1 773,783.70 

Contract   No.   2 1,263,612.26 

Repair?  to  Conduit 33,840.99 

Pump,  etc.  (built  in  1908-10)  73,137.99 

$5,111,588.58 

The  above  includes  the  work  to  be  done  to  complete  the 
filtration  plant,  percentages  due  to  contractors,  etc. 

The  work  to  be  done  to  complete  the  enlargement  is: 

Cook  Construction  Co $2,060,947.48 

Bridges  and  Head  Gates   . .  .        660,000.00 

Power  House 1,500,000.00 

Land  to  acquire 194,060.00 

Breakwater 475,000.00 


Fences   and    ditches    60,000.00 

Bond  Street  Wall 25,000.00 

Engineering   ...   ■ 30,000.00 

$5,005,007.48 

Forming   a    Grand    total    of  $10,116,596.06 

The   amount  of  accrued   interest  is    .  .     .  .   $1,061,678.62 

The  amount  of  accrued  interest  during  con- 
struction to  the  completion  of  the  actual 
proposed   work,   would   be $1,533,941.00 

The  total  cost  of  the  work  will  be: 
Estimated    value    of   work    ...$10,116,596.06 
Interest    during    construction.     1,533,941.00 

$11,650,537.06 

In  subtracting  from  the  above,  the  value  of  the  filtration 

plant,  the  pump  built  in  1908-10^  find  the  interest  thereon,  we 
have: 

Value  of  work  done $3,184,960.12 

Interest 828,550.00 

$4,013,510.12 

Work  to  be   done $5,005,647.48 

Interest 576,000.00 

$5,581,647.48 

Or  a  total  of $9,595,157.60 

Which  ijicludes  the  cost  of  the  conduit  and  interest  there- 
on; the  Usual  allowance  for  contingencies  included  in  the 
estimated  value  of  each  item;  the  cost  of  land  required  for 
boulevards,  etc. 

9.  Radical  changes  in  design  at  greatly  increased  cost 
would  be  necessary  to  even  approximate  the  capacity  of  the 
power  development  as  claimed  by  the  city. 

This  has  been  answered  under  Conclusions  "0"  and  "7." 

10.  The  minimum  capital  cost  based  on  the  maximum 
safe  capacity  of  the  plant  as  designed  will  be  $1,515  per 
horse  power. 

A.  The  capital  cost  would  be  $737  per  horse  power,  if 
all  items  mentioned  above  were  charged  against  the  power 
development. 

11.  The  minimum  fixed  charges  and  operating  expenses 
for  the  power  will  amount  to  $757,000  per  annum. 

A.  The  fixed  charges  would  be  $479,800  per  year, 
if  capital  engaged  were  taken  as  mentioned  above.  The 
rate  of  interest  is  estimated  to.be  5  per  cent.,  which  is  the 
rate  the  city  will  have  to  pay. 

12.  The  minimum  fixed  charges  and  operating  expenses 
of  the  power  plant  will  be  $108  per  horse  power  per  annum. 

A.  The  fixed  charges  and  operating  expenses  will  be  $40 
per  horse  power,  taking  into  consideration  the  capital  en- 
gaged as   mentioned  above. 

The  actual   rates  paid   by  the  city  are: 

For  20  hours  $30.00  per  horse  power. 
For  24  hours  $30.00  per  horse  power, 
and 

On  a  2200  volt  standby  $10.00,  1"/^  to  He  per  kw.hr. 
On  a     550  volt  standby     $8.00,  1^  to  '^c.  per  kw.hr. 

13.  Twenty-four-hour  power  can  readily  be  purchased  in 
the  open  market  at  a  figure  not  exceeding  $25  per  horse 
power  per  annum,  and  twenty-hour  power  suitable  for  pump- 
ing for  not  more   than  $20. 

A.  Messrs.  Marceau  &  Kennedy's  report  already  men- 
tioned, stated:  "We  are  of  the  opinion  that  Mr.  Janin's  plan 
as  thus  outlined  is  entirely  feasible,  and  also  that  it  is  an 
excellent  one  for  improving  the  quality,  increasing  the  quan- 
tity and  reducing  the  cost  of  the  city's  water  supply." 

This  report  was  made  on  the  first  enlargement.  The  total 
cost  of  the  work  was  then  estimated  at  $2,200,000,  or  $733 
per  water  horse  power. 

Messrs.  Hering  &  Fuller,  referring  to  the  same  proposed 
5,000  horse  power  development,  approved  of  the  work. 

Electric  energy  was  sold  in  1907  and  in  1910,  but  the 
city  was  not  then  advised  to  buy  electric  energy. 

The  cost  of  pumping  the  100,000,000  gallons  per  day 
would  be  $877  per  day,  or  $320,105  per  year,  taking  as  stand- 
ard the  DeLaval  pump. 

14.  The  yearly  cost  of  purchasing  the  7,000  horse  power, 
which  is  the  maximum  amount  of  power  that  the  project 
might  develop,  would  not  exceed  $150,000. 

A.  The  yearly  cost  of  3,000  electrical  horse  power  would 
be,  at  the  actual  price  paid  for  by  the  city,  on  the  24-hour 
rate,  $90,000. 

In  his  report  of  September  12th,  1910,  Mr.  Parent's  esti- 
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mates  are  based  on  the  actual   market  prices   for   material  Conditions  to  be  Met  if  the  Project  be  Abandoned 

;in<l  on  the  Fair  Wage  Schedule  adopted  by  the  tity.     It  is*  17_   If  ^n   work   were   to   be   stopped   at   once,   the   total 

known  that  these  wages  are  hiRhcr  than  those  paid  by  the  capital  cost  to  the  city  would  be  about  $5,200,000,  which  in- 

I'ower  Companies.  eludes    an    allowance    of    $300,000    for    boulevard*.    bridKcs. 

15.  As  compared  with  the  purchase  of  power,  this  pro-  fencing  and  cleaning  up,  but  no  allowance  for  the  claim  of 
ject,    if   and    when    completed,    would    involve    a    loss    of   at  ti,^  Cook  Construction  Company. 
least   .$000,000  per   annum.                                ...  A.  The  claims  for  damages  filed  by  the  Cook  Con»truc- 

A.   The   complete   work   would    cost,    including   interest,  (jq^  Company  have  not  been  mentioned,  became  they  would 

$10,323,67.5.00,  but  would  produce  an  average  of  14,000  clcc-  {,g  charged  against  either  proposal. 

trical  horse  power  as  compared  with  the  7,000  h.p.  mentioned  jg,  -f  he  annual  fixed  charges  on  this  amount  of  $S,900,000, 
in  the  Ratepaying  Engineers'  Report.  will    be   $345,000. 
The    Ratepaying    Engineers   advise   the   city   to   stop   all              /^_  Admitted. 
work   in   connection   with   the   proposed   work   and   buy   the  19_    The    total    yearly    cost    of    7,000    horse    power   par- 
necessary  power.  chased,  plus  the  fixed  charges  on  $5,200,000  would  be  $495,000. 
The  capital  thus  engaged  would  be:                                                 A,  The  Ratepaying  Engineers'  proposition  would  cost  the 

Work  done  and  interest $4,013,510.12  city  $827,857   per  year. 

Work  to  be  done  or  payment  to  make:  80.  The  total  capital  cost  which  will  be  saved  by  abandon- 
Bridges  and  fences $    ."iOO.OOO.OO  ing  the  present  project  will  be  a  minimum  of  $5,400,000. 

10%   on   balance   of   Cook   Contract      203,640.00  A.  It  would  cost  more  to  the  city  if  the  Ratepaying  En- 
Power   house   and    building   to   use  gineers'  proposition  were  adopted,  than  if  the  city  complete 

the  7,000  h.p.  purchased  ...   ...   ..      340,000.00  the  enlargement  and  own  its  street  lighting  system;  an  ex- 
Construction  of  another  conduit,  or  cess  of  $70,000. 

protection  work,  etc 1,000,000.00  If  it  is  found  that  a  channel  has  to  be  dredged  into  the 

$5,857,150.12  St.  Lawrence,  even  half  a  mile  long,  it  would  not  cost  more 

Yearly  charges  would  be:  than  $50,000.    The  annual  charges  represented  by  this  extra 

5%  on  $5,857,150 $   292,857.00  work  would  be  only  $2,500.     The  excess  would  be  reduced 

Operation 18,000.00  to  $67,500. 

7,000  h.p.  at  $25 K-^OOOOO  81.  The  total  annual  saving  to  the  city  by  immediately 

Lighting,  power,  etc 342,000.00  abandoning  the  present  project  and  purchasing  7,000  horse 

$827,857.00  power  would  be  a  minimum  of  $262,000. 

A.  The  answer  to  this  conclusion  has  been  given  above. 

The  amount  marked  as  lighting,  power,  etc.,  is  the  yearly  22.    By  judicious   adaptation   of  the   existing  conditions, 

cost  to  the  city  for  the  lighting  of  its  streets  and  buildings,  a  limited  return  may  be  derived  from  the  expenditures  already 

the  power  purchased,  etc.  incurred. 

If  the  work  is  completed  we  have:  A.  This  is  possible. 

Capital  on  completed  work  and  in-  <-.         •       n       /-.       , 

terest .$9,581,647.48  Georgian  Bay  Canal 

Cost  of  street  lighting  system   1,680,000.00  The    effect   of   the    construction    of   the    Georgian    Bay 

$11,261,647.48  Canal  on  the  proposed  enlargement  has  been  raised  in  cer- 

The  yearly  charges  would  be:  ta'"  quarters. 

5%  on  $11,261,647.48 $    .563,082.35  Whether  the  first  section  of  the  Georgian   Bay  Canal. 

Operation  and  maintenance:  '"''^  0  to  ^'\^  33  is  built  as  part  of  the  Georgian  Bay  route 

Power  house 45,000.00  or  as  an  adjunct  to  the  Lachine  Canal,  it  will  benefit  the 

Lighting 152!oOo!oo  proposed  enlargement. 

$760,082.35  The  elevation  of  the  water  level  at  the  intake  and  that 

Annual  charges  as  proposed  by  the  '  at  the  tailrace  will  be  raised,  but  the  head  will  be  regular 

Ratepaying  Engineers $    827,8.-)7.00  at  all  times. 

If  work  is  completed 760,082.00  The  discharge  will  be  increased  and  will  produce,  during 

the  low  period,   16,000  hydraulical   horse  power,  and  during 

Difference    $      67,775.00  the  other  seven  months,  28,000  h.p. 

The  yearly  average  would  be  over  20,000  hydraulical  h.p. 

The    yearly    savings,    if    the    work    is    completed,  

would  be $67,77.5.00  A-    Expensive   Sreel    Plant   at   Tnrnntn 

And  the  city  could,  with   the  proposed  plant,   sell  '*'°    E,xiensive    OlCei    riani   81    1  OrODIO 

5,000  electrical  horse  power  for  seven  months  A  big:  steel  plant  is  to  be  erected  at  Toronto,  Ont.. 

at   $15   per   horse   power,   or,   per   year    75,000.00  _„  .i,.  ;.,,i,,^»_:„i  „_,„  „»    \oUK-;j™-v  ij„..      tu     .  _j_- 

In  completing  the  proposed  work  the  city  will  economize  «'  ^'^^  Indus  rial  area  at  Ashbndge  s  Bay.    The  under- 

$07,775.00  per  year  and  own  its  street  lighting  system.  takiiiR  is  under  the  auspices  of  the  Imperial  Munitions 

The  city  in  selling  an  average  of  5.000  electrical  Board,     and    the     estimated     expenditure     is     about 

horse  power  per  year,  will  receive  per  year    $100,000.00  $3,000,000.    The  plans  are  not  vet  quite  ready.    They 

During  the  low  period    when  the  power  cannot  produce  include  five  huildillRS,  one  of  which  will  be  300  ft.  x  130 

the  14,000  h.p.,  the  city  will  have  to  generate  with  the  hydro-  r.      .    .,■       ■  ,        i„       _  r    lo   r*     r  -i        j    ..       i 

electric  statioi,  9.000  h.p.  and  the  power  required  for  pump-  f*-  ^^l'''^  ^'^^  clearance  of  40  ft.  for  railroad  tracks. 

ing  purposes  will  be  produced  by  its  .steam  plant.  J  en  6-ton,  3-phase,  25-cycle,  Heroult  type  electric  fur- 

^^K  The  longest  period  in  one  year,  when  the  100.000.-  iiaces  will  be  installed.     Each  furnace  will  consume 

^B        000  gallons  will  have  to  be  pumped  by  steam,  about  2,000  h.p.,  which  will  be  supplied  bv  the  Toronto 

H        isiooday.s    The  co.st  of  this  pumping  by  steam  Hydro- Rlectric  Commission.     The  initial  capacity  of 

^^m         would  be,  for  the  year $90,000.00  ,'      ,  .,,  ,      ,fv-,  ^  ,  .  .        .,',         -, 

^m        We  have,  therefore,  the  following  comparisons:  t"e  plant  will  be  300  tons  per  day.  and  it  will  employ 

^■Ratepaying  Engineers'  Proposal—  about  1,000  men.     Modern  dockapc  and  railway  facili- 

^H        Cost  per  year $827,857.00  ties  will  be  provided.    Ultimatelv  the  plant  will  cover 

^B  The  proposed   enlargement  completed. $760,o,s3.oo  f^  acre.s.    It  is  expected  that  work  on  excavation  and 

■        Less  5,000  h.p.   sold  nt  $30 , ■»"■"'>""''  pile-drivin^r  will  be  commenced  at  once,  in  order  that 

^B  $660,082.00  niauufacturinjj  operations  may  be  started  in  July.    The 

^B  Plus  cost  of  operating  steam  pumps  Staff  of  the  Toronto  Harbor  Commission  will  supervise 

^H        100  days    $90,000.00  ^  the  construction  work.    The  plant  is  to  be  exempted 

^H        r^.^  *I-2IIf^!!2  frotii  taxation  duriner  the  continuance  of  the  war  and 

^^K  Dmerence    $<7,775.00  ^       .  .u  f. 

^P  for  two  years  thereafter. 

The  city  will  own  its  street  lighting  system  and  be  in-  ^  _  

dependent  of  all  power  companies.  '  The  average  unit  costs  of  pavements  of  various 

16.  The  present  project  should  never  have  been  .started,  types  in  San  Francisco  for  1916  were:  Asphalt.  $1.91 : 
and  we  are  tirmly  of  the  opinion  that  all  thought  of  com-  |:i;,,n,:nr,ii«  rock-  "t2  14  •  hT<;aIt  r.^.-l-  ?1  4'>  •  v;trifi<>/l 
plcting  it.  along  the  present  lines,  should  be  abandoned.  •  i?  i?«  '    ^       '  '    ^ ''""^ 

A.  .\nswered  under  Conclusion  "15."  hnCK,  >5.3o. 
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Hints  for  the  Contractor 


that  may  save  him  time  and  money.     If  you  know  any  labor-saving  scheme, 
send  it  in — preferably  with  illustrations.     We  will  pay  for  all  accepted  articles. 
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Old  Barrels  Make  Forms  for  Footings 

Time  and  expense  were  saved  by  using  old  oil  bar- 
rels for  footing  forms  recentl}'  in  constructing  a  build- 
ing for  the  Vacuum  Oil  Company  at  Rochester.  The 
barrels  used  were  17  inches  in  diameter  at  the  top  and 
bottom,  19  inches  at  the  centre,  and  34  inches  in  depth. 
Around  the  outside  of  the  building  whole  barrels  were 
used,  deeper  footings  being  required  to  prevent  move- 
ment from  frost  action.     The  forms  for  the  interior 
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footings  were  made  by  sawing  the  barrels  in  half  at  the 
bilge  and  placing  the  halves  with  the  large  end  down. 
The  interior  footings  are,  of  course,  protected  from 
frost  action  by  the  flooring.  This  method  effected  a 
great  saving  both  in  material  and  labor  on  the  forms 
for  these  footings.  As  the  barrels  selected  were  old 
ones,  they  were  left  in  the  ground  permanently. — En- 
gineering Record. 

Measuring  Device  for  Varying  Concrete 
Proportions 

On  some  concrete  jobs  several  different  mixes  are 
often  used,  and  in  many  cases  it  is  frequently  neces- 
sary to  change  from  one  to  the  other.  The  following 
article  by  a  writer  in  Engineering  and  Contracting 
describes  a  satisfactory  and  economical  method  used 
in  the  erection  of  a  concrete  building  where  the  nature 
of  the  work  was  such  that  it  was  necessary  to  change 
from  one  mix  to  another  several  times  during  the 
day's  work.  The  mixtures  were  1:1:2,  1:1>4:3  and 
1 :2 :4,  consisting  of  Portland  cement,  sand  and  gravel, 
respectively.  Sand  and  gravel  were  loaded  in  stor- 
age bins  either  side  of  the  mixer  hopper,  as  shown  in 
the  sketch,  a  mixer  having  a  rated  capacity  of  32  cubic 
feet  of  loose  material  being  used;  the  hopper,  being 
stationary,  was  located  a  few  feet  below  the  bottoms 
of  and  between  the  two  storage  bins.  Directly  over 
the  hopper  and  between  the  two  bins  for  rock  and 
gravel  the  cement  bin  was  placed,  with  the  measuring- 
device  attached  to  the  bottom  in  such  a  way  that  the 
cement  after  being  measured  was  released  as  wanted 
directly  into  the  charging  hopper  of  the  mixer.  The 
sand  bin  was  provided  with  a  measuring  hopper  hold- 
ing 9  cubic  feet  of  loose  material  and  the  gravel  bin 
with  one  holding  18  cubic  feet,  each  located  so  that 


after  the  material  was  measured  it  could  be  released 
by  a  lever  operating  a  sliding  door  and  would  flow  in- 
to the  mixer  hopper.  The  cement  measuring  device 
was  arranged  so  that  by  a  simple  manipulation  of 
blades  4J-2  cubic  feet,  6  cubic  feet  or  9  cubic  feet,  as 
desired,  of  cement  could  be  measured,  the  sand  and 
rock  bins  being  always  held  the  same.  Thus  for  a 
1 :1 :2  mix  the  material  measurements  would  be  9-9-18; 
for  a  l-.Xyo-.i  mix  the  material  measurements  would  be 
6-9-18,  and  for  a  1  ;2:4  mix  the  material  measurements 
would  be  4^4-9-18.  It  will  be  noticed  that  the  quan- 
tity of  loose  material  in  the  1 :2 :4  mix  is  about  up  to 
the  capacity  of  the  mixer  and  that  the  richer  materials 
exceed  the  rated  capacity.  The  specifications  required 
that  the  sand  and  cement  enter  the  mixer  in  advance 
of  the  stone,  and  due  to  the  fact  that  the  sand  and  ce- 
ment were  partially  mixed  before  the  gravel  was  ad- 
mitted and  that  the  gravel  being  admitted  thus  into 
a  partially  mixed  material  by  the  time  the  gravel  was 
all  in  enough  mixing  had  been  done  so  that  consider- 
ably more  material  could  be  added  without  overtaxing 
the  capacity  of  the  mixer.  This  proved  out  on  the 
richer  mixtures.    Varying  the  measurement  of  cement 
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was  accomplished  by  having  a  box  24  x  18  x  36  in. 
high,  as  shown  in  the  sketch,  made  of  sheet  iron  3/32 
inch  thick,  with  a  partition  vertically  in  the  centre, 
making  two  vertical  compartments  each  12  by  18  by  36 
in.  Slots  were  provided  in  each  of  these  compartments 
for  three  sliding  plates  11%  by  21  in.,  as  shown  in  the 
sketch,  one  being  at  the  top,  one  at  the  bottom  and 
1-1  ft.  up  from  the  bottom.  By  using  one  whole  com- 
partment thus  made  4^^  cubic  feet  of  material  was 
obtained;  by  using  the  upper  2  feet  of  both  compart- 
ments 6  cubic  feet  was  obtained,  and  by  using  all  of 
both  compartments  9  cubic  feet  was  obtained. 

Some  trouble  was  anticipated  with  the  cement  arch- 
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ing  over  the  small  opening,  but  by  tajjpinjj  an  the  sides 
•with  a  hammer  as  the  cement  was  beiiifj  admitted  this 
.was  avoided,  fn  fillinp  the  mcasnriiif^  com])artments, 
however,  the  air  forced  out  as  the  cement  eniered  car- 
ried considerable  cement  with  it  and  made  the  plant 
operation  unusually  dusty.  With  this  exception  and 
some  trouble  in  operating  the  sliding  plates  at  .first, 
due  to  their  sticking  in  the  grooves,  the  scheme  was 
a  success.  Free  movement  of  the  plates  was  obtained 
by  grinding  the  edges  to  a  bevel  on  both  sides,  as 
shown  in  the  sketch,  section  A-A. 


Trade  Publication 

The  Barrett  Company  have  issued  a  booklet  giving  de- 
tailed descriptions  of  different  types  of  Holt  roof  vent  and 
leader  connections  and  the  purposes  for  which  they  are  in- 
tended. 


Mainly  Constructional 

East  and  West— From  Coast  to  Coast 


It  is  stated  that  the  Canadian  Northern  Railway  Com- 
pany will  begin  the  erection  of  their  new  station  at  Fort 
William,   Ont.,   in   April. 

Last  year  in  the  eight  months  from  May  to  December, 
inclusive,  there  was  a  total'  of  195  building  permits  issued 
in  the  city  of  Trail,   B.C.,  at  a  value  of  $181,062. 

Works  Commissioner  Harris  of  Toronto,  recommends 
the  laying  of  a  sewer  on  the  west  side  of  the  Don  Esplanade 
from  Eastern  Avenue  to  Wilton  .\venuc,  to  cost  $20,500. 

The  new  municipal  water  system  at  West  Vancouver, 
B.C.,  has  now  been  completed.  The  bond  issue  for  the  work 
was  $150,000,  but  the  entire  cost  of  the  installation  amounted 
to   $120,231.44. 

Beatty  Bros.,  of  Fergus,  Ont.,  propose  to  establish  a 
foundry  in  London,  Ont.,  at  Chelsea  Green.  The  building 
to  be  erected  will  cost  $30,000,  and  the  firm  will  manufac- 
ture the  metal  parts  of  their  iron  pumps,  barrel  churns,  grain 
grinders  and  hand  and  power  washing  machines.  Hitherto 
llicy  have  bought  their  castings. 

The  Imperial  Oil  Company  held  the  annual  convention 
of  the  salesttien  covering  Quebec  and  the  Lower  Provinces 
on  January  15-18  at  the  Ritz  Carlton  Hotel,  Montreal.  Mr. 
G.  W.  Mayer,  vice-president,  Toronto,  presided.  .\  sales 
convention  has  been  held  in  Sarnia  and  others  will  be  held 
in  Calgary,  Winnipeg  and  Vancouver. 

The  work  of  laying  the  pipes  for  the  Maillardville,  B.C., 
waterworks,  now  under  construction,  will  be  carried  out  by 
day  labor,  on  the  recommendation  of  Mr.  F.  L.  Macpher- 
son,  Burnaby's  municipal  engineer,  who  has  charge  of  the 
work.  According  to  his  estimate  the  work  will  cost  about 
$333  and  occupy  about  Ifi  working  days. 

The  Northern  Construction  Company  have  started  work 
on  the  construction  of  the  wharf  at  James  Island  for  the 
Canadian  Explosives.  Contracts  for  the  iron,  plain  lum- 
ber, and  the  crcosotcd  piles  and  lumber  have  been  let  to 
Wood,  \allance  &  Legget,  More  &  Whittington,  of  N'ictoria. 
and  the  Vancouver  Creosoting  Company,  respectively. 

Preliminary  work  on  the  construction  of  a  big  grav- 
ing dock  capable  of  accommodating  the  largest  ship  which 
enters  Vancouver  harbor,  has  been  commenced  at  the  Wal- 
lace Shipyards,   No.  3  yards  at  the  foot  of  Bewick  .\vcnue. 


North   Vancouver.     The  dock  will  be  built  on  the  western 
side  of  the  yard  between  Pembroke  Avenue  and  Bewick  Are. 

The  Canadian  Robert  Dollar  Company.  Limited,  an- 
nounce that  they  have  deposited  with  the  Minister  of  Public 
Works  at  Ottawa  and  in  the  office  of  the  District  Registrar 
of  the  Land  Registry  District  of  Vancouver,  a  description  of 
the  site  and  plans  of  the  wharf  and  sawmill  buildings  which 
they  propose  to  build  on  the  North  .Arm  of  Burrard  Inlet. 

Negotiations  for  a  suitable  site  upon  which  to  erect  a 
modern  manufactory  have  been  under  way  for  some  time 
past  between  the  Toronto  Harbor  Contmissioners  and  the 
W.  Harris  Company,  manufacturers  of  cases,  glue  and  fer- 
tilizer. It  is  understood  that  plans  for  the  new  plant  have 
been  drawn  up  and  that  it  is  to  be  on  the  niost  up-to-date 
lines. 

A  resolution  was  recently  passed  by  the  Board  of  Trade 
of  Nelson.  B.C.,  that  the  government  be  urged  to  complete 
the  transprovincial  road  from  the  prairies  via  Nelson-Ross- 
land-Trail-firand  Forks- Kercmeos  -  Princeton  -  Hope  -  Chitli- 
wack-\'ancouver.  as  soon  as  possible.  Routes  suggested  east 
of  Nelson  are  Hammill  Creek,  Crawford  Bay  and  the  Crow's 
Vest. 

A  delegation  representing  the  Quebec  members  of  the 
Bonne  Entente"  waited  on  Lord  .Shaughnessy  recently,  and 
laid  before  him  a  request  that  an  addition  be  made  to  the 
C;hateau  Frontenac  at  Quebec,  the  present  accommodation 
being  considered  inadequate.  It  is  understood  that  the  dele- 
gation was  favorably  received  and  that  the  company  will  con- 
sider the  advisability  of  enlarging  the  hotel. 

.■\nothcr  railway  construction  corps,  to  be  known  as  the 
25tith.  has  been  authorized.  One  company  will  be  raised  in 
Montreal,  another  in  Toronto,  a  third  in  Halifax  and  a  fourth 
in  St.  Catharines.  The  corps  will  be  commanded  by  Lieut.- 
Col.  W.  A.  McConnell,  and  the  Montreal  company  by  Major 
F.  L.  C.  Bond,  eastern  divisional  engineer  of  the  Grand 
Trunk  Railway.  All  other  officers  will  be  chosen  for  their 
engineering  qualifications. 

Work  on  the  additions  to  the  Tyee  smelter  at  Lady- 
smith,  B.C.,  was  recently  commenced.  Additional  land  ad- 
joining the  smelter  properly  has  been  secured  by  the  new 
owners  and  approximately  $100,000  will  be  spent  on  new 
buildings,  among  these  being  a  converter  for  the  output  of 
copper  matte  as  well  as  blister  copper.  Hitherto  the  daily 
capacity  of  the  smelter  has  been  «00  tons,  and  it  is  the  in- 
tention to  increase  this  by  100  per  cent.  It  is  expected  that 
the  plant  will  be  running  within  three  months. 

It  is  expected  that  work  on  the  eastern  section  of  the 
Trent  Canal  will  be  completed  during  the  ne.xt  three  or  four 
months,  and  the  waterway  from  Lake  Simcoc  to  Trenton  on 
the  Bay  of  Qiiinfe  will  be  opened  for  through  traffic  early 
next  summer.  The  Severn  River  end  of  the  project,  giving 
outlet  to  Georgian  Bay.  will  not  be  started  until  after  the 
war.  Practically  all  that  remains  to  be  done  on  the  Trenton 
end  of  the  canal  i.s  to  complete  a  few  locks  and  the  bridges 
over  the  Grand  Trunk  Railway  at  Campbellford. 

The  special  bridge  supporting  the  10-inch  Montcalm- 
ville  water  main  supplying  the  Belvedere  Ward  in  the  city 
of  Quebec,  collapsed  recently  during  a  storm.  This  bridge 
crosses  the  St.  Charles  River  in  the  vicinity  of  Scotfs  bridsc 
Its  fall  caused  the  water  main  to  break,  and  for  a  short  time 
the  residents  of  the  ward  were  without  water.  With  little 
delay,  however,  they  were  supplied  from  the  Mount  Plea- 
sant Statioi^  through  the  4(>-inch  main.  The  bridge  was 
comparatively  new  and  was  vahied  at  between  tsooo  and 
»«.ooo. 

Plans  for  the  expenditure  of  tiai.OOO  for  improvements 
to  the  General  Public  Hospital  at  St.  John.  N.B.,  have  been 
approved   by    the    Municipal    Finance   Committer   and    w/>rk 
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will  be  undertaken  this  spring  subject  to  the  approval  of  the 
Council.  The  plans  provide  for  the  erection  of  a  new  build- 
ing at  a  cost  of  $100,000,  for  use  as  Nurses'  Home,  with 
accommodation  for  fifty  nurses,  and  the  conversion  of  the 
present  nurses'  quarters  into  hospital  wards,  providing  for 
fifty-eight  more  beds.  A  new  wing  costing  $35,000  will  be 
added  to  the  main  building,  to  contain  13  additional  private 
rooms  and  a  maternity  ward. 

At  the  inaugural  meeting  of  the  Essex  Border  Utilities 
Commission,  held  recently  at  Windsor,  Ont.,  the  plan  for 
the  joint  water  and  sewerage  system  to  serve  Windsor, 
Walkerville,  Ford  City,  Sandwich  and  Ojibway  and  the 
township  of  Sandwich  West,  as  worked  out  by  the  board 
of  engineers,  was  outlined.  It  is  to  cost  approximately 
$3,000,000.  It  is  recommended  that  a  supply  be  secured  from 
the  head  of  Peche  Island  and  filtered.  This  water  system, 
it  is  estimated,  will  cost  $1,900,000.  The  estimated  expendi- 
ture on  the  sewerage  system  will  be  $881,000,  with  an  ad- 
ditional $100,000  for  a  disposal  system,  which  will  be  built 
near  Ojibway. 

In  addressing  the  Ontario  Motor  League  recently,  Hon. 
Finlay  Macdiarmid,  Minister  of  Public  Works  and  High- 
ways for  Ontario,  stated  that  legislation  will  be  introduced 
at  the  next  session  of  the  Legislature  with  a  view  to  estab- 
lishing a  system  of  provincial  highways.  The  details  of  the 
proposed  plan  have  not  been  worked  out,  but  it  is  understood 
that  the  Government  will  define  certain  roads  as  provincial 
highways  and  will  itself  undertake  their  construction  on  a 
permanent  basis.  For  these  highways  the  province  will 
probably  contribute  about  70  per  cent,  of  the  total  cost. 
The  system,  it  is  said,  will  include  the  proposed  provincial 
highway  from  Windsor  to  the  eastern  boundary  of  the  pro- 
vince, but  every  section  of  the  province  is  to  be  linked 
up  with  a  permanent  highway,  according  to  report. 

At  a  meeting  of  the  Executive  Committee  of  the  East- 
ern Ontario  Good  Roads  Association,  of  which  Major  George 
Greer,  of  Cobourg,  is  chairman,  it  was  decided  to  send  a 
circular  letter  to  every  county,  town  and  township  council 
asking  them  to  send  delegates  to  Toronto  on  March  1  to 
present  the  matter  of  the  Government  assuming  and  main- 
taining the  Kingston  Road  from  Toronto  to  the  eastern 
end  of  the  province  as  a  provincial  highway.  It  is  stated 
in  the  circular  that  enthusiastic  approval  has  been  given  to 
the  proposed  improvement  of  the  main  highway  from  Toronto 
to  the  Quebec  boundary,  and  it  is  felt  by  the  Executive  Com- 
mittee of  the  provincial  highway  project  that  public  opinion 
is  strongly  in  favor  of  the  undertaking.  It  is  pointed  out 
that  a  main  highway  from  Toronto  following  the  north 
shore  of  Lake  Ontario  and  the  St.  Lawrence  would  link  up 
the  county  and  township  road  improvements  now  being  car- 
ried out  along  the  route  and  would  be  of  great  advantage 
to  every  municipality  concerned. 

That  the  Chatham,  Ont.,  waterworks  department  has  had 
a  prosperous  and  progressive  year  is  shown  by  the  report 
recently  presented  by  Secretary  Weir.  Water  sales  during 
the  year  amounted  to  $36,469.99,  sale  of  meters  and  parts 
$1,487.02,  fire  hydrant  rentals  charged  to  city  $6,180,  which 
with  various  other  amounts  brought  the  total  receipts  up 
to  $39,310.11.  Operating  expenses  amounted  to  $12,.538.86, 
being  as  follows:  Fuel  $3,552.07,  salaries  $6,143.63,  sulphate  of 
aluminum  $1,545.21,  and  various  smaller  amounts.  The 
maintenance  expenses  totalled  $1,337.33  and  extensions  to 
plant  and  stock  were  made  at  a  total  expenditure  of  $5,960.04. 
The  statement  showed  that  the  balance  owing  to  the  city 
on  December  31,  1916,  was  $28,348.29,  the  reduction  during 
the  year  amounting  to  about  $1,300.  The  net  receipts  for 
the  year  were  $25,343.93.  A  comparative  -statement  showed 
that  there  had  been  an  increase  of  $4,237.33  in  water  sales 
over  the  previous  year,  an  increase  of  $458.55  in  cost  of  fuel, 
an    increase   of   $321.24    in    operating   expenses,    decrease    of 


$7.45   in   maintenance,   increase   of   $2,825.72   in   extension   to 
works,   decrease  of  $637.25   in  house   service   extensions,   de- 
crease of  $404.49  in  water  meter  sales,   and   an   increase   of, 
$2,150.59  in  cash  balance  in  the  bank. 

In  view  of  the  policy  of  the  city  of  Toronto,  as  proposed 
by  Mayor  Church,  to  discontinue  during  the  war  all  unneces- 
sary improvements,  the  Godson  Contracting  Company  have 
written  to  the  Mayor  and  Board  of  Control  requesting  that 
they  be  given  a  portion  of  the  work  hitherto  carried  out  by 
the  city  by  day  labor.  The  company  say  that  they  are 
compelled  to  maintain  the  streets  that  they  have  laid  dur- 
ing their  guarantee  period,  but  this  will  not  neep  them  regu- 
larly employed,  and  they  point  out  that  they  have  to  keep 
up  their  taxes  and  incidental  expenses  in  connection  with 
their  plant.  They  also  mention  that  prior  to  the  war  they 
had  obtained  Syi  acres  of  land  on  Union  Street,  just  north  of 
St.  Clair  Avenue,  and  sidings  oflf  the  C.  P.  R.  thereto,  in  an- 
ticipation of  a  large  quantity  of  civic  work  in  the  north- 
western section  of  the  city.  They  suggest  that  this  would 
be  a  desirable  location  to  erect  temporary  buildings  for 
munitions  or  other  war  purposes  and  offer  the  city  or  gov- 
ernment the  use  of  about  two  acres  for  a  nominal  rent  and  • 
taxes,  pending  the  resumption  of  local  improvement  work. 
As  well,  they  offer  to  construct  anything  that  may  be  re- 
quired on  this  property  for  war  purposes  that  may  be  pos- 
sible for  them  to  do,  covering  only  the  wage  cost  and  suffi- 
cient to  cover  charges  necessary  for  upkeep. 


Personal 

At  the  inaugural  meeting  of  the  Essex  Border  Utilities 
Commission,  Mr.  Gordon  McGregor  was  elected  chairman 
and  Mr.  T.  C.  Ray,  secretary. 

Lieut.  L.  W.  Klingner,  of  the  10th  Field  Company,  Can- 
adian Engineers,  has  been  awarded  the  Military  Cross  for 
bravery  on  the  field  under  heavy  fire.  Lieut.  Klingner  is  a 
graduate  of  the  Faculty  of  Applied  Science  and  Engineering 
of  the  University  of  Toronto. 

Major  L.  C.  Thomson,  railway  contractor,  has  been  ap- 
pointed recruiting  officer  in  Montreal  of  the  257th  Railway 
Construction  Battalion,  being  raised  by  Lieut.-Col.  L.  T. 
Martin.  Major  Thomson  has  been  engaged  in  railway  con- 
struction work  in  the  Maritime  Provinces.  Quebec  and  On- 
tario. 

Mr.  John  Mclntyre,  L.R.I.B..\.,  was  recently  married 
to  Miss  Jeanette  Marian  Julia  Peele,  eldest  daughter  of  the 
late  Capt.  and  Mrs.  A. Peele,  of  New  Westminster.  Mr.  Mc-, 
Intyre  came  from  Scotland,  where  he  had  a  consulting  prac- 
tice. He  now  holds  the  position  of  engineering  draughtsman 
for  Point  Grey  municipality.  He  formerly  held  a  similar 
position  in  the  municipal  hall.  Vancouver. 


Obituary 

Signer  C.  Mariotti,  president  of  the  Mariotti  Marblel 
Company,  Montreal,  died  suddenly  from  heart  failure  otii 
January  9,  aged  74.  He  was  former  consular  agent  for  Italyl 
in  Montreal.  Signer  Mariotti  was  an  expert  sculptor,  anc 
established  the  marble  business  of  which  he  was  head.  Ht 
supplied  marble  work  for  many  large  buildings  throughout! 
Canada. 

Mr.  Thomas  Malcolm,  well  known  as  a,  railway  con-| 
tractor  in  the  East,  died  on  January  10  at  Campbellton,  N.B.J 
after  a  long  illness.  He  built  the  Temiscouta  Railway  from! 
Riviere  du  Loup  to  the  head  of  the  St.  John  River,  but  his^ 
principal  work  was  the  line  from  Campbellton  to  St.  Leon-^ 
ards  on  the  St.  John  River,  a  distance  of  110  miles,  and  known 
as  the  International  line.  It  now  forms  part  of  the  Do- 
minion   Government    railways. 


January   .'Jl,   l'J17 


THE    CONTRACT    RECORD 


W 


fintract  Record 

i.^"^  Engineering  Review 

Published   Each   Wednesday  by 

HUGH  c.  Maclean,  limited 

HUGH  C.  MacLEAN,  Winnipeg,  President. 
THOMAS  S.  YOUNG,  General  Manager. 
lEAD   OFFICE  -  347  Adelaide  Street   West,   TORONTO 
Telephone  A.  2700 


[^MONTREAL  -  Telephone  Main  2299  -  119  Board  of  Trade 
WINNIPEG  -  Telephone  Garry  856  -  302  Travellers'  Bldg. 
VANCOUVER  -  Tel.  Seymour  2013  -  Winch  Building 
NEW  YORK  -  Tel.  3108  Beekman  -  1123  Tribune  Building 
CHICAGO  -  Tel.  Harrison  5351  -  1413  Gt.  Northern  Bldg. 
LONDON,  ENG. 16  Regent  Street  S.W. 

SUBSCRIPTION  RATES 

{Canada  and   Great  Britain,  $2.00.     U.   S.  and  Foreign,  $3.00. 

Single  copies  10  cdnts 

Autliorized    by    the    Postmaster   General   for    Canada,    for   transmission 
las   second   class   matter. 

I         Entered   as   second  class  matter  July   18th,   1914,   at -the   Postoffice  at 
iBuffalo,  N.   Y..  under  the  Act  of  Congress  of  March  3,  1879. 


Alphabetical  Index  of  Ady/ertlsera 
Patfe  10 


M.  31 


January  31,  1917 


No.  5 


Principal  Contents  ?,,« 

Editorial 89 

The  Canadian  Arsenal  at  Lindsay 91 

Vancouver's  Big,  New  Crcosoting  Plant n't 

Pure  Water  and  the  Public  Health 96 

Government  Ownership  and   Management   of  Railways 

Severely    Condemned    98 

Retiring  President  of  Montreal  Builders'  Exchange  Re- 
views Past  Year's  Work •■•  '00 

Canadian  Society  of  Civil  Engineers'  Annual  Meeting..  103 

Mainly  Constructional 108 


A  Need  for  Small  Houses 

AT  a  recent  meeting  of  the  Montreal  Real  E.s- 
tate  Exchange,  the  inemLcrs  discussed  coridi- 
tions  in  the  Veal  estate  and  building  situation, 
which,  thev  declare,  call  for  action  on  the  part 
of  Iniilding  contra'ctors  in  that  city.  There  is  appar- 
ently a  strong  demand  for  htuising  accommodation 
which  for  some  reason  is  not  being  met  by  the  build- 
ers. Montreal  can  hardly  be  said  to  have  suffered 
financially  or  commercially  by  the  war,  and  there 
should  be  no  tightness  of  money;  indeed,  the  muni- 
tions industry  anil  various  other  classes  of  war  woi^k 
have  created  more  favorable  business  conditions  in 
Eastern  Canada  than  had  existed  for  .«ome  time  be- 
fore the  start  of  hostilities,  and  yet  building  opera- 
tions seem  to  have  declined.  Mr.  J.  V.  Desaulnier 
told  the  members  of  the  Exchange  that  $27,000,000  had 


been  spent  on  construction  work  in  Montreal  in  1913, 
whereas  last  year  the  amount  was  $6,000,000.  In  1913, 
he  said,  building  permits  were  issued  for  nearly  5,000 
dwellings  and  tenements,  while  in  1916  less  than  1,200 
wire  ajiplied  for,  a  number  not  cr|ual  to  the  year's 
marriages.  Construction  was  not,  therefore,  keeping 
pace  with  the  needs  of  the  situation.  He  consequently 
urged  the  immediate  erection  of  a  large  number  of 
moderate-priced  houses  in  outside  districts,  where 
there  is  plenty  of  space,  sun  and  fresh  air,  to  sell  at 
from  $1,000  to  $3,000.  Mr.  U.  H.  Dandurand,  the 
I  liairman  of  the  Housing  Committee  of  the  City  Im- 
provement League,  also  emphasized  this  shortage  of 
dwellings  for  the  working  classes.  He  stated  that  while 
35,000  men,  mostly  unmarried  and  living  in  board- 
ing houses,  had  left  the  city  for  overseas  service,  in 
their  places  tens  of  thousands  of  men  with  their  fami- 
lies had  come  into  Montreal  from  the  country  to  work 
on  munitions,  with  the  result  that  whole  b^pcks  that 
were  empty  in  1914  were  now  not  only  filled,  but  had 
a  waiting  list,  and  rents  were  rapidly  increasing. 

4i  «  « 

Similar  conditions  to  these  have  been  met  with  in 
other  Canadian  cities  and  towns,  and  in  some  cases 
contractors,  perhaps,  are  not  alive  to  the  situation. 
Many  builders,  no  doubt,  feel  that  it  is  merely  a  spas- 
modic demand  for  dwellings  to  rent  and  that  after  the 
war,  when  numerous  workmen  who  have  gathered  to 
the  munition  plants  in  the  cities  return  to  the  country 
or  to  the  smaller  towns,  the  houses  will  be  left  empty 
on  their  hands  with  no  oj)portunity  for  profitable  sale. 
However,  they  should  not  forget  that  when  the  war 
is  over  there  will  be  thousands  of  soldiers  returning 
from  the  front,  while  it  is  expected  that  there  will  also 
be  a  great  influx  of  foreigners,  who  will  fly  from  the 
desolation  of  Europe  to  find  shelter  on  this  side  of  the 
Atlantic.  This  point  was  emphasized  by  Mr.  Dandur- 
and, who  predicted  a  great  shortage  of  housing  ac- 
commodation after  the  war,  unless  steps  were  taken  to 
relieve  the  situation.  His  advice  to  the  builders  was 
that  they  should  erect  low-priced  houses,  as  muni- 
lion  workers  now  earning  $7  a  day  might  receive  onlv 
$2  a  day  after  the  war,  and  would  be  obliged  to  live 
more  humhlv. 

'    »  ♦         ♦         » 

.\nother  member  of  the  Exchange,  Mr.  Jos.  Ver- 
sailles, offered  an  interesting  suggestion  that  there  be 
a  competition  among  architects  for  plans  of  good 
houses  for  small  holders,  selling  at  from  $1,000  to 
$2,400.  These  would  be  supplied  free  of  charge  to 
all  buyers  of  land,  and  the  architects'  agreement  could 
be  printed  on  the  back  of  each  plan.  We  believe  this 
idea  is  worthy  of  consideration,  and  that  a  situation 
such  as  has  arisen  in  Montreal  can  be  handled  more 
efficiently  by  the  co-operation  of  both  architect  and 
contractor. 


Pure  Water  and  the  Public  Health 

Wl".  publish  in  this  issue  sonic  extracts  frt>ni  an 
excellent  paper  by  Mr.  George  A.  Johns».n.oi 
New  York,  on  the  subject  of  pure"  water  and 
Its  influence  on  public  health.  The  import- 
ance of  supplying  pure  water  is  quite  as  great  in  Can- 
atla  as  it  is  in  the  United  Stales.  Outbreaks  of  tvphoid 
of  serious  proportions  have  iKcurrcd  in  this  country- 
and  apparently  the  experiences  passed  through  by 
some  of  the  cities  concerned  do  not  .seem  to  have  pro- 
duced a  lasting  effect  on   the  governing   authorities. 
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The  report  of  the  International  Joint  Commission  con- 
tains abundant  evidence  of  this. 

Water  is  beins  drawn  to-day  from  sources  which 
have  caused  acute  outbreaks  of  typhoid,  and  such  an 
attitude  on  the  part  of  public  authorities  is  incompre- 
hensible. Sickness,  deaths,  and  disastrous  losses  which 
could  be  avoided  by  the  application  of  modern  equi])- 
ment  denote  either  callousness  on  the  part  of  the  ad- 
ministration chosen  by  the  people  or  an  entire  lack  of 
appreciation  on  the  part  of  the  pulilic  of  the  true  func- 
tions of  public  service.  Water  should  be  pure.  It 
should  be  the  medium  by  which  health  is  preserved, 
and  not  jeopardized.  Medical  men  tell  us  frankly  of 
its  possibilities  for  making  inroads  on  their  income. 
Fatalistic  ideas  belong  to  the  dark  ages,  when  people 
knew  nothing  about  the  causes  of  "bowel  troubles," 
but  to-day,  when  it  has  been  proved  beyond  question 
that  impure  water  is  productive  of  catastrophic  re- 
sults, it  is  difficult  to  understand  why  the  consumers 
continue  to  tolerate  the  position  and  endure  the  suffer- 
ing and  sorrows.  Once  an  epidemic  has  been  stamped 
out  at  great  expense,  how  often  do  we  see  the  public 
recover  from  its  nervous  aeitatioti  and  quietly  resume 
its  former  attitude  of  relative  indifference  and  unpre- 
paredness  as^ainst  further  attacks.  When  epidemics 
recur  the  agitation  is  again  rife,  onlv  once  more  to 
succumb  to  the  seductive  influence  of  a  false  idea  of 
economv,  or  to  the  promise  that  the  conditions  will  be 
remedied — by  an  inadequate  precautionary  measure. 

The  pollution  of  water  supply  is  often  intermittent, 
and  this  is  one  source  of  pronounced  danger.  The  In- 
ternational Joint  Commission  referred  to  "the  inter- 
mittency  of  serious  pollution  wherein  lies  the  great 
menace  to  water  supplies."  It  also  stated  that  "it  is  a 
well-known  fact  that  disaster  on  a  large  scale  may  be 
the  result  of  pollution  which  occurs  at  infrequent  in- 
tervals." It  is  preciselv  such  conditions  that  have  to 
be  guarded  against.  It  will  avail  nothing  to  wring 
one's  hands  in  ansiiish  when  the  disaster  is  upon  us, 
and  declare  with  thankfulness  that  such  a  thinsr  seldom 
occurs,  or  declare  that  it  should  not  occur,  and  that  the 
culpability  of  the  transgressors  should  be  exposed  and 
punished.  The  remedv  lies  with  the  public,  for  the 
administrators  are  what  the  people  require — aggressive 
or  oomnlacent,  progressive  or  retrogressive,  good,  bad, 
or  indifferent.  If  the  public  insists  on  efficiency  it  will 
get  it.  but  if  it  is  satisfied  with  a  lackadaisical  method 
of  administration,  that  also  will  be  forthcoming,  with 
its  inevitable  dire  consequences.  Bananas  cannot  be 
grown  on  cabbage  stalks  nor  can  a  high  standard  of 
public  health  be  established  on  an  impure  water  sup- 
ply. Mr.  Johnson  does  well  in  directinrr  attention  to 
the  value  of  pure  vvater,  and  we  commend  his  article  to 
the  consideration  of  those  who  have  water  supplies 
under  their  control. 


Regina   Branch,  G.S.C.E.  Extends 
Activities 

The  Regina  Branch  of  the  Canadian  Society  of 
Civil  Engineers  recently  held  an  important  reorganiza- 
tion meeting  at  which  it  was  decided  to  take  steps 
to  extend  the  scope  of  this  branch  so  that  it  shall  in- 
clude all  members  of  the  engineers  in  the  province  of 
Saskatchewan.  The  same  steps  were  taken  some  lit- 
tle time  ago  in  the  province  of  Manitoba.  The  sec- 
retary of  the  Regina  Branch  has  furnished  the  follow- 
ing report  of  this  meeting : — 

"It  has  been  felt  for  some  time  by  the  members 
of  the  Canadian  Society  of  Civil  Engineers  residing^ 


in  Saskatchewan,  that  a  closer  co-operation  is  neces- 
sary, also  a  centre  for  the  profession  of  easier  access 
to  them  than  the  headquarters  of  the  parent  society 
which  is  at  Montreal.  With  the  unanimous  consent 
of  all  members  in  this  province  it  is  suggested  to  ex- 
tend the  scope  of  the  Regina  Ijranch  of  the  Canadian 
.Society  of  Civil  Engineers  to  include  all  members  of 
the  engineering  profession  in  Saskatchewan  and  change 
the  name  to  read  "Saskatchewan  Branch." 

"An  organizing  meeting  was  held  at  Regina,  which 
elected  Messrs.  L.  A.  Thornton  and  J.  N.  deStein,  as 
chairman  and  secretary  respectively,  pro  tem ;  a  Nom- 
inating and  Organizing  Committee  of  five  was  also 
elected,  including  Messrs.  L.  A.  Thornton  and  H.  S. 
Carpenter,  Regina ;  G.  D.  Mackie,  Moose  Jaw ;  C.  J. 
Yorath,  Saskatoon,  and  R.  W.  Ross,  Melville.  This 
committee  will  convene  in  the  very  near  future,  at 
which  time  the  future  organization  and  the  outlines  of 
the  general  policy  of  this  Branch  will  be  fully  decided 
upon,  after  sanction  of  the  Council  of  the  parent  society 
at  Montreal  has  been  obtained." 


Munitions  Industry  Growing 

Some  idea  of  the  tremendous  growth  of  the  muni- 
tions industry  and  war  work  in  Canada  may  be  gath- 
ered from  statements  recently  made  by  Mr.  J.  W.  Fla- 
velle,  chairman  of  the  Imperial  Munitions  Board,  in  a 
speech  before  the  Women's  Canadian  Club.  Author- 
ized expenditures,  he  said,  including  those  already 
made,  totalled  $200,000,000,  and  operations  had  been 
carried  out  in  600  factories,  located  in  every  province 
with  the  excei)tion  of  Prince  Edward  Island.  Over 
400,000  men  and  women  were  enaged  in  these  factories. 
He  also'added:  "We  are,  at  the  moment,  constructing 
factories  for  the  manufacture  of  various  munitions. 
One,  commenced  a  few  weeks  ago,  will  cost  $2,250,000, 
and  another  we  hope  to  complete  in  thirty  davs,  using 
900  men  in  the  building,  will  cost  about  $2,000,000.  An- 
other we  decided  to  erect  a  few  days  ago,  and  whicli 
we  hope  to  complete  by  midsummer,  is  estimated  to 
cost  $1,750,000.  A  series  of  factories  in  connection  with 
the  proposed  establishment  of'airoplanes  will  entail  an 
expenditure  of  between  ten  and  fifteen  millions." 


The  Engineer's  Future 

Mr.  N.  D.  Baker,  Secretary  of  War  for  the  United 
States,  in  a  recent  address,  stated  his  belief  that  engi- 
neers are  going  to  be  a  vastly  important  factor  in  in- 
dustrial and  commercial  undertakings  in  the  next 
eight  or  twelve  years.  The  following  sentence  or  two 
from  his  address  shows  the  important  position  which 
he  believes  engineers  will  occupy:  "The  engineer  is 
going  to  take  his  place  alongside  of  the  politician  in 
making  possible  the  vast  extension  of  activity  in  our 
country.  I  find  in  my  observations  in  the  War  Depart- 
ment that  war  is  becoming  more  dependent  on  engi- 
neering than  on  the  contributions  of  anv  other  science." 


The  Joint  Committee  of  Technical  Organiza- 
tions (Ontario  Branch)  is  sending  out  letters  to 
some  2,000  technical  men,  explaining  in  detail  the 
organization  and  the  aims  of  the  committee. 
Every  technical  man  in  the  Province  of  Ontario 
who  does  not  receive  such  a  letter  during  the 
week  ending  Feb.  3  is  requested  to  communicate 
immediately  with  the  secretary,  Room  910,  Excel- 
sior Life  Building,  Toronto. 
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The  Canadian  Arsenal  at  Lindsay 

Will  be  a  Permanent  Source  of  Supply  for  Rifle  Ammuni- 
tion— Work     Proceeding    Rapidly — Construction    Methods. 


Till'"-  small  arms  ammunition  factory  at  IJiidsaj', 
Ont.,  is  to  be  for  the  Dominion  of  Canada  a 
permanent  source  of  su|)i)ly  of  rifle  ammunition 
of  dei)endahle  (juality.     It  is  desij;ned  and  will 
be  equipped  to  manufacture  300,(XX3  British  .303  rifle 
carlridf:jes  in  ten  hours. 

'Jhe  Lindsay  arsenal  is  an  aggrej^ation  of  a  large 
number  of  separate  buildings  housing  a  great  variety 
of  complicated  manufacturing  equipment,  all  so  closely 
co-relaled  in  jioint  of  physical  |)r<5ximity,  design,  and 
equi|)mcut  as  to  bcct)me  a  C(jm|)lete  unit,  no  function 
of  which  could  have  been  treated  se|)arately  from  the 
others  without  seriously  jeopardizing  economy  of 
time,  cost  of  construction,  and  efficiency  of  manufac- 
turing processes. 

Routing  Carefully  Studied. 

In  the  general  plan  of  building  layout  the  routing  of 
material  was  carefully  studied  from  a  purely  mauufac- 
tiuiug  stand|)oint  to  insure  a  minimum  of  handling. 
The  type,  i)lan,  and  general  dimensions  of  buildings 
were  considered  in  their  relation  to  the  manufacturing 
ec|uipmcnt.  Several  important  details  which  intluenced 
the  designs  were:  The  stresses  set  up  by  the  power 
transmission ;  the  determination  of  the  amount  and 
location  of  glazed  window  areas  in  order  to  provide  the 
most  desirable  lighting  and  ventilating  conditions  with 
the  maximum  economy  of  lighting,  heating,  and  ven- 
tilating; and  the  peculiar  hazards  involved  in  buildings 
where  cxjilosives  are  stored  ;uid  handled. 

The  manufacturing  equipment  involved  the  pur- 
chase and  installation  of  over  500  pieces  of  machinery, 
wliicli  are  in  the  iiiain  of  a  highly  special  nature,  com- 
f)]icated  in  design  and  varied  in  type  and  function. 
The  powering  of  these  machines  and  their  location  in 
relation  to  raw  materials  and  to  one  another  was 
studied  most  carefully. 

The  arsenal  buildings  are  divided  into  four  groups 
on  the  one-hundred-acre  plot.  The  fourteen  buildings 
comprising  the  main  manufacturing  group  are  located 
in  the  northwest  corner  of  the  plot.  These  buildings, 
lying  i)arallel  to  each  other,  are  connected  at  their  east 
ends  by  a  passageway,  which  gives  access  to  all  build- 
ings. This  group  includes  a  two-storey  brick  office 
building,  40  x  90  ft. ;  a  brass  foundrv.  70  x  80  ft. ;  a  roU- 
iug-mill.  70  X  200  ft. ;  a  case  plant.  80  x  300  ft. ;  a  bullet 
l)laut,  60x300  ft.;  a  machine  shop  and  tool  room,  42  x 
300  ft. ;  a  case  and  bullet  inspection  building.  50  x  165 
ft.;  a  carpenter  shop,  42  x  150  ft;  a  gas  plant,  42x78 
ft. :  a  boiler  house.  42  x  55  ft. ;  a  storehouse,  50  x  100  ft. ; 
and  a  transformer  station. 

With  the  exception  of  the  office  building,  store- 
house, and  case  and  bullet  inspection  building,  all  these 
buildings  are  of  steel  frame  construction.  The  office 
building  has  hollow  tile  walls,  with  tapestrv  brick  fac- 
ing, wood  floor  joists  and  studding,  and  is  jilastered 
throughout.  In  this  building  Superintendent  Lieut. - 
Col.  S.  S.  Weatherbie,  with  his  assistants,  clerks, 
draftsmen,  etc.,  have  their  offices.  Here  are  also  the 
chemical  and  mechanical  laboratories,  testing  rooms, 
a  first  aid  ward,  and  a  library  and  lecture  room.  A 
two-storev  fireproof  vault,  for  the  books,  records,  and 
drawings,   is   located   in   one  corner  of  this   building. 


The  storehouse  and  the  case  and  bullet  inspection 
l)uil(lings  arc  of  one  storey,  with  hollow  tile  walls, 
wood  posts  and  roof  framing  and  steel  sash.  The  in- 
s])cction  building  has  a  wood  floor  on  a  tar  Rok  base. 

Uniformity  of  Truss  Design. 

The  main  manufacturing  buildings  are  one-storey 
steel  frame,  with  hollow  tile  walls,  steel  sash,  and  con- 
crete roofs.  Only  two  designs  have  been  used  in  the 
steel  frames— one  a  forty-foot  truss,  the  other  a  fifty- 
foot  truss  on  steel  columns  spaced  nineteen  feet  on 
centres.  The  steel  contract  was  awarded  on  a  pound 
price  basis,  and  the  steel  work  was  then  detailed  so 
that  the  material  which  Canadian  yards  had  in  stock 
could  be  used  as  far  as  pos.sible.  The  use  of  trusses  of 
the  same  design  in  several  buildings  .simplified  the 
detailing  and  shopwork  and  resulted  in  remarkably 
quick  shipment  considering  present  market  conditions. 
The  boiler  house  and  the  rolling  mill  are  floored  with 
paving  brick,  with  the  e.xcepfion  of  the  space  around 
the  annealing  furnaces  in  the  latter,  where  cast  iron 
plates  set  in  concretfc  are  used  because  of  the  handling 
of  trucks  of  hot  metal  in  these  sections.  In  the  gas 
plant  and  in  all  buildings  where  wet  conditions  of 
manufacturing  are  encountered  the  floors  are  of  con- 
crete pitched  to  drains.  ,MI  other  floors  are  of  hem- 
lock underflooring,  with  maple  wearing  surface  on  a  tar 
Rok  base. 

The  steel  sash  used  in  the  side  walls  are  continu- 
ous between  columns,  and  extend  from  the  concrete 
sill  at  the  top  of  the  five-foot  base  wall  to  the  eaves 
purlin.  Monitor  sash  are  also  continuous  between 
truss  posts,  and  are  about  five  feet  high.  All  ventilat- 
ing units  in  these  sash  are  operated  by  a  straight  push 
operator  in  runs  of  approximately  150  feet  between 
operating  stations.  All  sash  are  glazed  with  factory 
ribbed  glass,  with  ribbed  wire  glass  in  the  tents.  The 
roofing  for  all  buildings  is  five-ply  Barrett  Specifica- 
tion. 

The  Loading  and  Magazine  Group. 

The  nine  buildings  of  the  loading  group  are  about 
one  thousand  feet  east  of  the  main  manufacturing 
buildings.  They  are  all  small  buildings,  ranging  in 
size  from  16  x  26  feet  to  29  x  99  feet,  and  are  connected 
by  a  passageway  through  which  all  materials,  may  be 
handled  unimpeded  by  weather  conditions.  They  have 
tile  walls,  steel  sash,  mastic  asphalt  or  special'  flash- 
proof  composition  floors  on  a  concrete  base,  and 'roofs 
of  concrete  or  light  wood  framing.  Toilet  rooms  and 
coat  rooms  are  provided  opening  off  the  passageway, 
and  are  of  similar  construction  to  the  other  buildings. 
These  buildings  are  separated  from  the  main  group 
because  of  the  dangerous  operation  carried  on. 

The  eight  buildings  constituting  the  magazine 
group  are  situated  about  six  hundred  feet  south  of  the 
loading  buildings.  They  are  of  tile  construction,  with 
light  wood  roofs  and  non-gritty  asphalt  floors.  Earth 
embankments  eight  feet  in  height  surround  each  maga- 
zme  building.  This  type  of  protection  is  al.so  used 
around  the  loading  buildings  where  quantities  of  cx- 
l)losives  are  in  use  or  in  storage. 

The  fourth  group  includes  a  rifle  range  and  an  ord- 
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nance  inspection  and  stores  building;-,  where  the  final 
inspection  is  given  to  the  cartridges,  and  where  they 
are  packed  and  stored  for  shipment.  The  ritle  range, 
housing  both  a  600-yard  and  a  60-yard  range,  is  a  con- 
crete structure  built  below  ground.  The  600-yard 
range  is  a  6  x  7  foot  reinforced  concrete  tunnel,  curved 
to  follow  the  trajectory  of  a  bullet  and  having  pockets 
at  the  side  for  target  setting  every  hundred  yards,  and 
a  target  house  at  the  east  end.  The  60-yard  range  is 
2J/2  feet  wide  by  7  feet  high,  and  of  similar  construc- 
tion to  the  600-yard  range,  and  having  two  side  pock- 
ets and  a  target  house.  The  firing  house  is  a  reinforced 
concrete  structure  about  25  feet  square,  the  floor  of 
which  is  seven  feet  below  grade;  the  walls  are  thor- 
oughly waterproofed  with  membrane  waterproofing 
and  are  lined  inside  with  hollow  tile.  There  are  four 
looms  in  the  building — one  firing  room  for  each  range, 
one  instrument  room,  and  a  store  room.  Conduits  are 
laid  in  the  concrete  walls  of  the  range  for  telephones, 
instrument  wiring,  and  electric  lighting.  Ventilation 
of  the  range  is  provided  for  by  spacing  louvers  at  in- 
tervals along  each  wall,  while  a  suction  fan  is  installed 
to  dispose  of  the  gases  from  the  firing. 

Ordnance  Building. 

The  ordnance  inspection  and  stores  building  is  of 
similar  construction  to  the  case  and  bullet  inspection 
building,  but  is  about  100  feet  longer.  The  storehouse 
portion  is  separated  from  the  inspection  by  a  fire  wall. 
Cartridge  boxes  are  handled  in  this  storehouse  by  an 
overhead  telpher,  which  also  hoists  them  to  the  ship- 
ping platform. 

A  system  of  asphalt  roads  and  concrete  walkways 
connects  the  various  buildings  and.  the  several  groups. 
The  roof  of  the  rifle  range  provides  a  runway  for  the 
electric  trucks  operating  from  the  main  manufacturing 
buildings  group  to  the  loading  buildings.  Two  rail-' 
road  sidings  and  a  crossover  give  a  length  of  5,000  feet 
of  siding  at  the  plant,  with  a  100-ton  track  scale  near 
the  point  at  which  the  track  enters  the  grounds,  thus 
allowing  the  read)'  weighing  of  both  incoming  and  out- 
going materials. 

Construction  Methods. 

In  erecting  the  steel  work  for  the  plant  the  small 
size  of  the' buildings  and  the  uniformity  of  the  trusses 
made  assembly  comparatively  simple.  The  trusses 
were  transported  to  the  site  completely  fabricated  and 
assembled,  and  they  were  erected  by  means  of  an  or- 
dinary wood  derrick,  working  on  temporary  rails.  Pol- 
ing was  resorted  to  in  only  a  few  instances.  The  de- 
tails of  the  operation  were  so  simple  that  no  unusual 
or  special  methods  were  devised.  For  pouring  the  con- 
crete roof  slabs  a  large  tower  and  chutes  were  em- 
ployed, thetower  being  in  the  neighborhood  of  225  feet 
high.  Two  towers  were  built,  although  it  developed 
that  only  one  was  needed.  This  tower  was  used,  in 
addition,  to  feed  a  screen  beside  it,  which  separated  the 
sand  from  the  gravel,  the  latter  having  been  found  to 
rini  rather  high  in  sand.  The  one  tower  had  sufficient 
radius  of  action  to  cover  almost  the  entire  plant,  with 
the  exception  of  some  outlying  or  isolated  jol)s.  The 
centering  for  the  roof  slabs  was  made  in  units  in  the 
shop,  according  to  the  plans  of  the  roof  layout,  this 
being  possible  on  account  of  the  uniformity  of  truss 
and  girder  spacing.  These  forms  were  well  oiled  before 
use,  and  were  employed  over  again  from  three  to  four 
times. 

The  excavation  was,  in  the  main,  carried  out  by 
trenching  machines.  The  foundations  we^-e  plain  walls, 
without  spread  footings,  so  that  the  side  walls  of  the 


trench  made  forms  for  the  concrete.  The  quality  of 
the  clay  was  such  as  to  prevent  any  appreciable  slough- 
ing. The  trenching  machine  was  also  used  to  exca- 
vate the  range  tunnel,  the  machine  digging  the  core 
as  well  as  the  side  trenches.  It  was  the  intention  to 
use  the  earth  walls  as  side  forms  for  the  concrete,  and, 
althoufjh  this  was  done  in  part,  the  rains  caused  wash- 
ing, which  necessitated  separate  form  work. 

Heat,  Light,  arid  Power. 

The  buildings  are  heated  by  direct  radiation,  mak- 
ing use  of  the  Webster  vacuum"  system.  Wall  radia- 
tion has  been  used  throughout.  A  central  boiler  plant, 
consisting  of  four  150  horse  power  horizontal  return 
tubular  boilers,  furnishes  steam  at  100  pounds  pressure 
for  heating  and  manufacturing  purposes,  this  pressure 
being  reduced  at  the  several  buildings  to  five  pounds 
for  heating  purposes.  Electric  power  is  supplied  by 
the  Hydro-Electric  Power  Commission  at  4,O0O  volts, 
3-phase,  60-cycle,  and  is  converted  in  the  arsenal  sub- 
station to  550  volts  for  power  wiring  and  220-110  volts 
for  lighting.  The  lighting  of  all  buildings  has  been 
carefully  studied  in  relation  to  the  machinery  layout. 
In  the  loading  building  extra  precautions,  including 
vapor-proof  fixtures,  were  employed  to  meet  the  dan- 
gerous conditions  existing.  Direct  current  is  to  be 
supplied  for  charging  motor  trucks,  instrument  batter- 
ies, and  batteries  for  electrolytic  work  in  the  labora- 
tory. 

Ten  toilet  units  have  been  installed,  so  located  as  to 
be  most  accessible.  Automatic  flushing  waterclnsets 
and  stall  urinals  have  been  adopted,  and  the  lavatt>ries 
are  the  barrack  room  type,  in  enamelled  iron.  Fire 
])rotcction  is  provided  in  the  yards  by  means  of  three- 
way  hose  hydrants  and  hose-houses,  with  full  equip- 
ment of  hose,  nozzles,  wrenches,  axes,  and  crowbars. 
Portable  hose-reels,  containing  1,000  feet  of  hose,  are 
located  near  each  group  of  buildings.  Hose  outlets 
are  provided  in  the  Iniildings.  with  reels  containing  100 
feet  of  Zyi-in.  linen  hose.  Small  hand  fire  extinguish- 
ers are  placed  in  all  buildings. 

Anthracite  ■  Producers  Used. 

The  brass  foundry  will  contain  forty  fires  in  one 
battery,  ten  of  which  are  to  be  used  for  cupro-nickel 
and  the  remainder  for  brass.  Square  fires  were  adopt- 
ed, as  coke  only  is  used  in  firing.  A  5  ft.  x  150  ft.  steel 
stack,  lined  with  fire-brick  to  the  top,  provides  ample 
draft.  A  direct  motor-driven  alligator  shear  is  placed 
in  the  foundry  to  cut  up  copper  pig  and  scrap  metal.  A 
convenient  scale  is  provided  to  weigh  out  charges. 

The  gas  plant  is  equipped  with  three  anthracite 
l^roducers,  having  a  capacity  of  115,000  cubic  feet  of 
gas  per  hour.  Hot  gas  from  two  of  the  producers  is 
used  in  the  large  annealing  furnaces  in  the  rolling  mill 
without  scrubbing,  but  the  gas  from  the  third  producer 
is  scrubbed,  as  this  gas  is  used  in  the  case-annealing 
and  the  tempering  furnaces. 

The  rolling  mill  is  equipped  with  one  direct  motor- 
driven  alligator  shear  and  one  small  trimming  shear. 
A  weighing  scale  is  convenient  for  weighing  trucks  of 
metal  for  checking.  There  are  two  annealing  furnaces 
or  muflfles,  one  single  and  one  twin,  and  both  are 
double-end.  They  are  imder-fired,  using  hot  producer 
gas.  The  mills  are  made  up  of  two  stands,  one  break- 
ing down  and  one  finishing,  direct-driven  through  her- 
ringbone gears  by  a  250  horse  power  motor.  The  usual 
immersing,  pickling,  and  washing  tanks  are  installed. 
In  the' rolling  mill  are  also  installed  the  first  cupping 
l)resses  for  both  cupro-nickel  and  brass. 
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Machinery  Arranged  for  Minimum  Handling. 

The  Ijiillet  plant  houses  all  of  the  s|)ei-ial  Inillet 
machinery.  These  inachines  are  arraiijj;e(l  so  that  the 
flow  of  material  is  always  jjrogrcssinff  toward  the  in- 
sj)cction  end.  The  lead  extrusion  press  and  equipment 
are  also  housed  in  this  huildiufj.  An  aluminum  extru- 
sion press  ordered  for  the  Quehec  arsenal  was  made 
over  into  a  lead  extrusion  press  to  make  six  reels  of 
lead  wire  at  one  time. 

The  case  plant  contains  all  of  the  .special  machines 
with  which  to  make  the  comjjlete  brass  cartridge  cases. 
This  machinery  is  likewise  laid  (jut  for  straipht-line 
operation  with  minimum  trucking;. 

The  transmission  equiinnent  is  of  the  latest  tyjje, 
jinploying-  a  special  hanger  with  turned  plimgers  and 
isin^''  ball  bearinf>^s.  The  shafting  is  turned  and 
jjfrotmd.    The  group  drive  systenx  is  employed. 

The  case  washinjif  plant  equipment  consists  of  fifty 
tnml)liuf;  [barrels  for  case  washing-,  five  special  gas- 
fired  annealing  furnaces,  and  four  case  dryers,  using 
indirect  steam  heat.  Hot  water  and  soap  solutions  are 
provided  from  overhead  tanks.  Overhead  mono-rail 
systems  for  handling  case  to  and  from  the  annealing 
furnaces  and  into  the  immersion  tanks  are  installed. 
.'\ir  floors  in  this  department  are  drained. 

Canadian-made  Tools  Used. 

The  tool  and  machine  shop  are  housed  in  one  build- 
ing-,  the  tool  room  at  one  end  and  the  machine  shop  at 
the  other,  with  the  tempering  and  grinding  rooms  be- 
tween. Both  equipments  are  complete  in  every  respect, 
including  the  latest  types  of  machine  tool  equipment, 
in  the  main  furnished  by  Canadian  manufacturers. 
Gas-fired  tempering  furnaces  are  installed.  A  small 
blacksmith  shoj)  and  ])ipe  shop  is  housed  in  a  separate 
building.  This  shop  is  equipped  with  a  motor-driven 
l)ipc  machine  to  cut  up  to  8-inch  pipe,  two  down-draft 
forges,  and  a  power  hammer. 

The  carpenter  shop  for  the  manufacture  of  am- 
munition boxes,  work  boxes,  etc.,  is  e(|uii>ped  with  the 
latest  design  of  direct-driven  woodworkiuj^  tools.  The 
sho|)  has  a  capacity  of  300  anununition  Ixjxes  per  day. 
In  connection  with  this  shop  is  a  complete  tinsmith's 
equipment,  with  which  to  line  the  ammunitinn  boxes 
with  the  usual  waterproof  lining  of  tin. 

The  equipment  of  the  loading  and  assembling 
plants  requires   highly    si)ecial    equipment,    which     is 


arranged  for  group  drive.  All  of  this  equipment  is 
thoroughly  grounded,  to  avoid  explosions  due  to  sparks 
from  either  induced  or  static  currents.  The  drying  of 
fidminate  of  mercury  and  potassium  chlorate — always 
a  dangerous  operation — will  be  done  at  the  Lindsay 
arsenal  by  means  of  vacuum  driers,  which  perform 
their  work  efficiently  and  quickly,  and  reduce  to  a 
minimum  the  danger  from  explosion  of  these  sub- 
stances. 

The  elevating  hand-truck  system  will  be  used  in 
handling  the  majority  of  the  materials  in  each  unit. 
Between  the  manufacturing  and  loading  buildings 
storage  battery  tractors  will  be  employed,  each  capable 
of  hauling  several  trailers  and  of  operating  ten  hours 
continuously  without  recharging.  Both  the  electric 
tractors  and  elevating  trucks  are  recent  developments 
by  Canadian  manufacturers. 

Lightning  Protection. 

-Much  study  was  devoted  to  the  lightning  protection 
of  the  magazines,  loading,  and  fulminate  buildings. 
High  steel  poles  similar  to  flagpoles  are  placed  at  the 
side  of  each  building,  extending  down  deep  into  the 
earth,  to  assure  good  ground  connection.  The  light- 
ning poles  are  about  thirty  feet  higher  than  the  build- 
ing. To  collect  any  leakage  of  lightning,  short,  stout 
lightning  rods  are  placed  on  the  highest  point  of  each 
building.  All  metal  in  the  building,  including  ma- 
chines, shafting,  structural  steel,  etc.,  is  connected  in  a 
loop  or  ring  and  thoroughly  grounded,  top  and  bottom. 

Materials  and  machinery  of  Canadian  manufacture 
were  in  every  case  given  preference  for  this  work,  and 
only  such  products  as  could  not  be  obtained  in  Canada 
were  purchased  in  the  United  States. 

Personnel. 

Lieut.-Col.  .\.  I'.  Deroche,  R.C.E.,  Director  of 
Works  and  Buildings,  is  in  charge  of  the  building  work 
for  the  Militia  Department,  assisted  by  Mr.  Clarence 
Noble,  Supervising  Engineer.  Lieut.-Col.  S.  S.  Weath- 
erbce,  of  the  Militia  Department,  as  superintendent  of 
the  plant,  is  the  engineer  in  charge  of  the  manufactur- 
ing equipment.  Under  the  direction  of  this  staff  the 
engineering,  architectural,  and  construction  work  was 
performed  by  Wcstinghouse,  Church,  Kerr  &  Co.,  with 
offices  in  Montreal  and  New  York. 

The  information  in  this  article  was  furnished  by 
W'estinghonse.  Church.  Kerr  &  Co. 


Vancouver's  Big  New  Creosoting  Plant 


ON  the  first  of  November,  191t),  the  \  ancouver 
Creosoting  Company,  Ltd.,  commenced  cre- 
osoting operations  at  its  new  $3(X),0(X)  jilant  at 
North  \ancouver,  across  I'.urrard  Inlet  from 
the  C.P.R.  dei)ot,  on  which  construction  work  com- 
menced in  iH'bruary.  The  property  of  the  company 
covers  a  total  of  twenty-eight  acres — twelve  acres  of 
reclaimed  ground,  with  the  north  end  of  the  property 
abutting  on  the  right  of  way  of  the  Pacific  Great  East- 
ern Kaihvav,  and  si.xteen  acres  in  the  booming  area, 
for  receiving  and  sorting  of  piling  and  lumber  and  stor- 
age of  treated  material.  The  extreme  length  of  the 
plant  is  over  half  a  mile.  A  creosoted  piling  wharf, 
with  three  mooring  dolphins,  is  located  at  deep  water, 
and  is  connected  with  the  plant  proper  by  a  creosoted 
pile  approach  a  quarter  of  a  mile  long.     Ships  of  any 


draught  that  come  to  \  ancouver  harbor  can  be  accom- 
modated at  the  wharf  end,  so  that  creosote  oil  can  be 
received  in  tank  ships  and  piped  through  an  8-in.  pipe- 
line extending  from  the  wharf  along  the  approach  and 
into  the  main  storage  tank  in  the  plant,  which  tank  has 
a  capacity  of  three-quarters  of  a  milHon  gallons.  There 
are  three  other  creosote  oil  tanks,  bringing  the  total 
capacity  up  to  one  million  gallons. 

The  main  treating  plant  consists  of  two  of  the  larg- 
est creosoting  retorts  on  the  continent.  They  are  7  ft. 
inside  diameter  and  132  ft.  in  length,  and  are  made  of 
•^4-in.  steel  plates,  with  an  immense  steel  door  located 
on  one  end  of  each  retort.  Above  the  two  creosoting 
retorts,  and  at  right  angles  to  them,  are  two  70-it. 
cylinders  of  similar  construction  to  the  retorts,  these 
being  used  in  one  of  the  special  creosoting  processes 
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used  by  this  company.  The  creosotiiig  retorts  are  sur- 
mounted by  steel  vapor  drums,  and  above  these  latter 
are  located  the  steel  condensers  and  the  steel  drip 
tanks. 

The  buildings  are  mill  construction,  and  covered 
with  j^alvanized  iron.  Creosoted  products  have  been 
used  wherever  necessary  in  the  construction  of  the 
plant.  All  the  piling,  lagging,  and  chinking  in  the 
l)ulkheads,  the  approach  wharf  and  booming  area,  ties 
in  all  the  tracks,  the  butts  of  poles  for  the  light  and 
power  wires,  and  the  wood  sills  in  the  timber  structure 
were  creosoted.  Creosoted  wood  conduit  was  used  for 
underground  cable  installations,  and  creosoted  wood 
paving  blocks  are  laid  in  the  floor  in  the  boiler  house. 

A  complete  chemical  laboratory  for  the  chemical 
analysis  of  creosote  oil,  moisture  determinations  on 
wood,  etc.,  is  part  of  the  regular  plant  equipment.  The 
aiJ]5aratus,  etc.,  for  the  laboratory  was  supplied  by  the 
British  Columbia  Chemical  and  Assay  Company,  of 
Vancouver.  The  latest  and  most  up-to-date  methods 
of  recording  pressures,  vacuums,  and  temperatures 
have  been  installed,  the  instruments  having  been  sup- 
plied by  Messrs.  Frank  Darling  &  Company,  of  Van- 
couver. These  instruments  give  accurate  readings  of 
temperatures,  pressures,  etc.,  for  every  minute  during 
the  treatment. 

In  the  operation  of  the  plant,  piling  and  lumber  on 
scows,  or  cars,  or  in  cribs  are  unloaded  and  sorted  in 


_  retorts,  the  outlets  from  the  retorts  into  the  vapor 
drums  having  been  previously  closed  by  means  of 
valves  and  a  creosote  oil  pressure  of  from  130  to  160 
pounds  is  exerted.  During  this  pressure  period  the 
contract  quantity  of  creosote  oil  is  forced  into  the 
wood.  The  boiling  or  seasoning  occupies  anywhere 
from  eighteen  to  forty-eight  hours,  depending'  upon 
the  condition  of  the  green  material,  and  the  pressing 
occupies  from  two  to  six  hours.  •  Piling  is  penetrated 
l)y  the  oil  to  an  extent  of  ^  in.  or  more,  and  about  12 
pounds  of  creosote  is  left  in  each  cubic  foot  of  wood. 

In  a  new  process  used  by  this  company  the  boiling 
or  seasoning  part  of  they  process  is  hastened  and 
materially  assisted  under  a  much  lower  temperature 
by  boiling  under  a  vacuum  of  20  in.  to  24  in. 

The  company  is  creosoting  piling  in  any  lengths 
up  to  132  ft.,  timber,  piles,  ties,  paving  blocks,  cross- 
arms,  wood  pile,  wood  conduit  for  underground  cables, 
etc.  From  2,500  to  5,000  lin.  ft.  of  piling  can  be  treated 
at  this  plant  per  24-hour  day,  and  from  50,000  to 
100,000  ft.  b.m.  of  lumber  or  ties.  The  creosoted  pil- 
ing market  is  a  local  one,  while  the  market  for  ties, 
lumber,  and  other  wood  products  is  practically  world- 
wide. 

The  plant  is  laid  out  so  that  the  capacity  can  be 
doiibled  in  a  short  time  and  without  interfering  with 
the  operation  of  the  present  equipment.  The  paving 
block  mill  for  sawing  blocks  has  not  been  installed  as 
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Two  views  of  creosoting  plant,  showing  oil  tank  on  the  left  and  storage  yard  on  the  right. 


the  booming  area.  The  piles  are  then  towed  to  the 
saw  float,  where  the  points  and  butts  are  trimmed  up 
and  the  piles  cut  to  length.  They  are  then  lifted  out 
of  the  water  by  either  a  stiff-leg  derrick  or  a  locomo- 
tive crane,  and  carried  by  the  latter  to  the  storage  yard, 
where  they  are  placed  in  stacks  according  to  their 
lengths.  When  they  are  required  for  creosoting  they 
are  loaded  on  steel  retort  cars  and  pulled  on  the  tracks 
to  the  retorts.  The  big  steel  doors  are  then  closed  by 
means  of  forty-eight  254-in.  diameter  steel  bolts.  The 
retorts  are  then  filled  with  creosote  oil,  which  flows  by 
gravity  from  an  elevated  steel  working  tank,  and  steam 
is  circulated  through  pipe  coils  in  the  bottom  of  the 
retorts  and  under  the  car  tracks,  the  temperature  of 
the  oil  being  thus  raised  to  from  190  deg.  to  240  deg. 
F.  This  part  of  the  process  boils  out  of  the  wood  the 
free  sap  and  moisture,  which,  being  lighter  than  the 
creosote,  rises  through  the  latter  and  escapes  from  the 
retorts  into  the  vapor  drums  above,  and  from  there 
through  the  condensers  and  thence  to  the  drip  tanks 
and  finally  to  a  sump  tank. 

As  soon  as  the  piling  is  seasoned  to  the  required 
moisture  content  the  temperature  is  reduced  to  about 
180  to  190  deg.  F.,  additional  oil  is  pumped-  into  the 


yet,  but  the  plans  and  bills  of  material  are  all  ready,  so 
that,  should  a  sufficient  volume  of  this  business  be 
secured,  equipment  can  be  promptly  secured  and  in- 
stalled. 

In  every  case  where  it  has  been  possible  to  use 
British  Columbia  materials  or  firms  this  has  been  done. 
Any  machinery  not  locally  made  was  ordered  through 
local  concerns,  except  in  a  few  instances  where  certain 
special  equipment  was  not  handled  by  local  agents. 
The  following  are  the  contracts  as  let .  The  creosoted 
piling,  bulkheads,  approach,  and  wharf  were  driven  and 
built  by  Palmer  Brothers  &  Henning,  and  the  dredg- 
ing and  filling  done  by  the  Pacific  Dredging  Companj-, 
who  sublet  a  portion  of  it  to  the  Vancouver  Dredging 
and  Salvage  Company.  Lumber  for  the  construction  of 
the  buildings,  etc.,  was  furnished  by  the  Hastings  Saw 
Mill  and  the  Vancouver  Lumber  Company.  The  steel 
storage  tanks  were  built  by  the  Dominion  Iron  Works, 
A.  ].  MacDonald,  and  J.  F.  Ferris,  of  Vancouver.  The 
boilers  and  cast  steel  retort  car  arms  were  furnished 
by  the  Vancouver  Engineering  Works.  The  retorts, 
vapor  drums,  condensers,  drip  tanks,  measuring  tanks, 
and  fuel  oil  tanks  were  all  made  by  the  Ross  &  How- 
ard Iron  Works.    The  conveyor  equipment,  drag  saw-S 
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and  retort  cars  were  built  by  the  British  Columbia 
Juiuipment  Company,  who  sublet  the  construction  of 
the  retort  cars  to  J.  Coughlan  &  Sons,  who, also  fur- 
nislied  the  structural  steel  supports  hjr  the  condensers 
and  drip  tanks.  I'um])s  were  bought  through  the  Urit- 
ish  Columbia  l'",(|uii>meiU  Company  and  tiie  conipress(jr 
from  the  Canadian  Rand  Company,  Lid.  Motors  were 
furnished  by  the  Canadian  General  Klectric  Company, 
Ltd.,  and  the  electrical  supplies  were  bought  from  the 
Northern  Electric  Company,  Ltd.,  of  Vancouver. 
Nitrofjen  filled  lamps  in  sjiecial  fixtures  are  used,  and 
were  furnished  by  the  Western  J''lectric  Company,  Ltd. 
Two  wood  water  tanks  were  bouji^ht,  throuj^h  l-angley 
&  Hazlitt,  of  Vancouver,  from  the  I'acific  Wood  J'ipc 
Company,  who  also  furnished  the  wood  pipe  water 
mains.  Rails  were  boufjht  from  Ncwson,  Keen  & 
Townley,  of  Vancouver.  Some  of  the  first  steel  rolled 
by  the  Tort  Moody  Steel  Works  was  used  for  concrete 
reinforcing,  and  the  cement  was  furnished  by  Messrs. 
R.  V.  Winch  &  Co.  and  Balfour,  (iuthric  &  Co.,  which 
latter  firm  also  furnished  the  bolts  and  steel  rods  used 
throughout  the  plant.  Other  miscellaneous  materials 
were  bought  from  Messrs.  Evans,  Coleman  &  Evans, 
Ltd.,  miscellaneous  castings  in  considerable  quantity 
from  the  North  Shore  Iron  Works,  and  machine  work 
by  the  Wallace  Shipyards,  Ltd. 

Quebec  Association  of  Architects  Hold 
Annual  Meeting 

Members  of  the  Province  of  Quebec  Association  of 
Architects  held  their  annual  meeting  on  January  13,  at 
the  rooms  of  the  association,  Beaver  Hall  J I  ill,  Mont- 
real. In  the  absence  of  Mr.  E.  B.  Stavcley,  the  presi- 
dent, the  chair  was  occupied  by  Mr.  Hugh  Vallancc, 
first  vice-president. 

The  annual  report  of  the  council  was  presented  by 
the  chairman.  This  referred  to  the  deaths  during  the 
year  of  Mr.  F.  X.  Berlinguet,  one  of  the  founders  of 
the  association,  and  Mr.  Gordon  Blackader,  killed  in 
action.  The  question  of  amending  the  ciiarlcr  had  been 
considered  by  the  legal  committee,  the  object  being  to 
render  it  more  explicit,  and  thus  to  do  away  witii  any 
more  adverse  decisions  by  the  courts,  as  had  happened 
lately  in  the  Court  of  Reviews.  Amendments  to  the 
charter  were  presented  to  the  Quebec  I^'gislature  at 
its  last  sitting,  and  were  adopted  after  some  modifica- 
tions which  were  found  acceptable  under  the  circum- 
stances. The  committee  believed  that  the  association 
at  last  would  be  a  closed  one,  such  as  those  pertaining 
to  lawyers,  notaries,  doctors,  etc.  The  committee  on 
([uantity  surveying  had  considered  the  (piestion  of  in- 
troducing this  system  into  the  Province  of  Quebec. 
The  committee,  after  collecting  data  from  various 
sources,  was  of  opinion  that  there  were  two  principal 
difhculties  to  contend  with  before  a  system  could  be 
put  into  operation.  The  first  was  the  matter  of  getting 
the  contractors  to  act  unanimously,  as  a  great  diverg- 
ence of  opinion  had  been  expressed  by  those  who  had 
been  approached.  The  second  was  establishing  a  com- 
lictcnt  and  responsible  board  of  quantity  surveyors  to 
properly  handle  the  ainoiuit  of  work  that  would  be  in- 
volved. The  incoming  committee  should  continue  the 
study  of  the  question  and  endeavor  to  obtain  the  co- 
operation of  both  architects  and  contractors.  On  the 
motion  of  Mr.  Archibald,  seconded  by  Mr.  A.  Beau- 
grand-Champagnc,  the  report  was  adopted,  after  di.s- 
cussion  by  ATcssrs.  Archibald,  Doran,  N'anicr,  Beau- 
grand-Champagne,  Chausse,  J.  Vennc,  and  Monette. 

The  treasurer's  report  showed  receipts  of  $7,18L 
including  a  balance  of  ,'s4.7,U  brfMight  forward,  ntid  ex- 


penditure of  $5,954,  including  a  purchase  of  %ZP77  of 
war  bonds,  the  balance  in  hand  being  $1,226.  In  the 
report  of  the  Quebec  section  it  was  stated  that  Mr.  E. 
B.  Stavcley  had  been  re-elected  president  and  Mr.  J.  S. 
Bergeron  re-elected  secretary  and  treasurer.  The  bal- 
ance in  the  bank  is  $149.  A  discussion  on  a  reduction 
of  fees,  proposed  by  Mr.  J.  Perrault  and  seconded  by 
Mr.  W.  S.  Maxwell,  followed.  It  was  agreed,  on  the 
motion  of  Mr.  Beaugrand-Champagnc,  seconded  by 
Mr.  J.  Venne,  that  the  fees  of  members  remain  at  $15 
and  those  of  the  students  be  reduced  to  $2.  This  was 
carried  by  18  to  9. 

The  election  of  officers  resulted  as  follows:  Presi- 
dent, Mr.  Hugh  Vannacc;  first  vice-president,  Mr.  J.  A. 
Monette;  second  vice-president,  Mr.  J.  H.  LeBon ; 
secretary,  Mr.  J.  E.  Vanier;  treasurer,  Mr.  D.  M.  Mac- 
Vicar  ;  members  of  the  coimcil :  Messrs.  U.  J.  Asselin, 
Alphonse  Piche,  A.  Beaugrand-Champagne,  J.  M.  Mil- 
ler, E.  I.  Barott ;  delegates  to  Royal  Canadian  Insti- 
tute of  Architecture :  Messrs.  .\lcidc  Chausse,  D.  R. 
Brown,  J.  P.  Ouellet,  Herbert  Raine,  and  Joseph  Per- 
rault. 

Some  correspondence  between  Sir  Robert  Borden. 
Hon.  R.  Rogers,  and  the  society,  relative  to  plans  sub- 
mitted to  the  Department  of  Public  Works  for  the 
erection  of  a  building  in  Ottawa  for  the  Department  of 
Justice,  was  read:  It  was  agreed  to  hold  the  next  meet- 
ing of  the  association  in  Quebec. 


Port  Traffic  on  Atlantic  Seaboard 

The  events  of  the  past  two  years  have  directed  spe- 
cial attention  to  the  economic  advantages  of  port  facili- 
ties for  the  Dominion.  The  large  amount  of  traffic 
which  our  Atlantic  seaports  are  required  to  handle  is 
shown  by  the  export  figures  for  the  year  and  a  half 
ending  September  30,  1916.  During  that  period  Mont- 
real exported  goods  to  the  value  of  $388,683779;  St. 
John  came  second,  with  $176,013,031 ;  Halifax  third, 
with  $46,382,131;  and  Quebec,  $6,298,356.  St.  John 
was  under  a  heavy  handicap  as  far  as  grain  shipments 
were  concerned,  owinir  to  the  destruction  of  the  Inter- 
colonial Railway  elevator,  the  whole  burden  of  this 
particular  class  of  traffic  being  thrown  on  the  Canadian 
Pacific  Railway.  It  was,  however,  carried  out  in  a 
very  successful  manner. 


Have  Opened  Toronto  Office 

The  S.  K.  F.  Ball  Bearing  Company,  Ltd..  have 
opened  an  office  at  47  King  West,  Toronto,  with  Mr. 
Gordon  Janes  as  Canadian  representative.  For  the  past 
four  years  Mr.  Janes  has  been  manager  of  the  machin- 
ery department  of  the  Canadian  Fairbanks-Morse  Com- 
pany. Organization  will  be  completed  shortly.  The 
parent  factory  is  located  at  Gothenberg,  Sweden ;  fac- 
tory and  offices  at  Luton,  England ;  administrative 
office  in  New  York  City ;  factory  and  selling  organiza- 
tion for  the  I'nited  States  at  Hartford,  Conn. ;  factor>* 
also  at  Paris.  France.  The  company  mannfacturc  the 
.^.  K.  F.  self-aligning  ball  bearings. 


Mr.  Michel,  Consulting  Engineer 

Mr.  B.  G.  Michel,  A.  M.Can.Soc.C.E.,  Member  Inst. 
Municipal  Eng.  Am.  and  New  Engl.  Water  Works 
Association,  recently  Engineer  for  the  Town  of  Carle- 
ton  Place,  Ont.,  and  the  Cor|X)ration  of  the  County  of 
Lanark,  announces  that  he  has  opened  offices  in  the 
Bank  of  Toronto  Building,  Kitchener,  Ont.,  for  con- 
stilting  practice  in  civil  and  sanitary  engineering. 
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Pure   Water   and   the   Public   Health 

Purification  Imperative  if  Disease-Laden  Water  is  to  be  Prevented 
— Progress   of    Purification   in    Recent   Years — The    Typhoid    Toll 

— By  George  A.  Johnson*  


WATER  is  something  we  all  must  have.  When 
we  discover  foods  which  do  not  agree  with 
us  we  cut  them  out  of  our  menus — somethiies 
— but  pure  water,  if  its  temperature  be  right, 
has  no  eflfect  but  for  good  on  anyone.  Impure  food 
touches  only  a  part  of  a  community.  Impure  water 
reaches  all.  If  pure  food  agitation  is  imperative — and 
it  cannot  be  denied  that  it  is — then  pure  water  supplies 
are  even  more  necessary.  Impure  foods  oftimes  bear 
sensible  red  flags  of  danger  which  warn  the  discrimin- 
ating prospective  consumer  against  them,  but  impure 
water  may  be  served  in  the  guise  of  cleanliness,  and  in 
its  crystal,  wholesome  appearance  be  consumed  with 
entire  confidence,  and  still  be  heavily  charged  with  the 
harbingers  of  disease  and  death. 

Our  forefathers  obtained  their  drinking  water  sup- 
plies from  wells  and  springs,  as  many  communities  do 
to-day.  Only  as  a  last  resort  did  they  go  to  the  nearest 
stream.  This  was  not  because  they  thought  the  waters 
from  such  sources  were  dangerous,  for  they  knew  noth- 
ing of  the  typhoid  germ — in  fact,  none  of  us  knew  any- 
thing about  It  thirty  years  ago — bift  for  the  far  simpler 
reason  that  spring  and  well  waters  are  usually  not  only 
clear  but  cool. 

Water  Purification  the  Prophylactic. 
As  communities  grew  in  size  such  primitive  water 
sui)plies  as  had  sufficed  in  the  past  were  outgrown,  and 
the  public  waters,  lakes,  ponds,  and  rivers  were  drawn 
upon  more  and  more  largely.  There  was  enough  ty- 
phoid in  those  days,  anyway — "bowel  trouble''  they 
called  it  then — but  with  more  general  use  of  contam- 
inated public  waters  sharp  and  widespread  epidemics 
of  ty])hoid  fever  occurred,  and  the  score  of  endemic 
typhoid  was  greatly  enlarged.  What  could  be  more 
natural?  Everybody  knows  that  it  is  first-class  hy- 
draulics to  construct  drains  according  to  the  laws  of 
least  resistance.  Consequently,  it  was,  and  still  is, 
natural  for  communities  and  individual  householders  to 
lead  their  wastes  by  as  direct  routes  as  possible  to  the 
nearest  waterway.  As  the  population  increased  these 
waters  received  more  and  more  pollution,  but  the  germ 
theory  of  disease  had  not  yet  been  established,  and  the 
public  paid  a  heavy  debt  to  convenience  in  water-borne 
disease.  (  ^  .^.J 

Schemes  for  sewage  purification  were  set  on  foot, 
developed  and  adopted  widely,  but  to  this  day  none  of 
them  has  shown  abihty,  rehably  and  continuously,  to 
purify  sewage  so  that  it  will  not  be  a  menace  to  health 
when  discharged  into  public  waters,  and  so  the  present 
generation  of  sanitarians  rely  chiefly  upon  water  puri- 
fication as  the  infallible  prophylactic,  where  the  wide- 
spread use,  as  sources  of  water  supply,  of  inevital)ly 
and  unpreventably  polluted  rivers  and  lakes  is  unavoid- 
able. 

Advent  of  Water  Purification  in  America. 

At  the  time  of  the  Hamburg  cholera  epidemic,  in 
1892,  when  17,000  cases  occurred,  caused  by  the  use  of 
foully-polluted  waters,  less  than  a  half-million  people 
in  America  were  being  supplied  with  filtered  water. 


*  Consulting  Gngrineer, 
vancement  of  Science. 


New  York,  before  the  Association  for  the  Ad- 


There  were  some  small  filters,  but  the  peo])le  had  not 
grasped  the  idea  of  filtration  with  avidity,  and  it  seems 
to  ha\e  ref|uired  tlie  llamljurg  epidemic  to  awaken 
them. 

During  the  same  year  that  cholera  was  raging  in 
Hamburg  it  appeared  in  New  York  harbor,  and  this 
fact  spurred  into  action  the  officials  at  Lawrence, 
Mass.,  where  a  plant  was  quickly  built  for  the  i)urifica- 
tion  of  the  i^olluted  Merrimack  River  water.  This  in- 
cident really  marked  the  (opening  of  an  era  of  practical 
accomplishments  in  America  in  the  purification  of 
municipal  water  supplies  by  filtration. 

Still,  the  progress  was  slow,  painfully  slow.  The 
speaker  made  a  personal  study  of  the  water  supplies  of 
Ja])an  some  fourteen  years  later — in  1906,  to  be  exact — ■ 
and  found  that  in  that  what  some  still  are  j)leased  to 
call  "heathen  country"  a  greater  number  of  people  were 
being  supplied  with  filtered  water  than  in  the  United 
Slates.    That  was  onl)-  ten  years  ago. 

The  "Era  of  Light"  in  America. 

All  matters  of  human  betterment  are  the  result  of 
slow  transitional  advancement.  Old  ])rcjudices  and 
deep-rooted  beliefs  established  through  the  practice  of 
centuries  are  not  to  be  uprooted  in  a  moment.  So  with 
water  filtration.  It  remained  for  the  terrible  example 
at  Hamburg  to  sink  into  the  minds  of  the  American 
public  before  a  healthy  movement  for  filtration  could 
be  expected.  But  it  was  bound  to  come,  and  it  did 
come. 

Slowly,  but  surely,  the  American  people  began  to 
see  that  their  rapid  growth  in  population  could  only  be 
followed  by  a  corresponding  increase  in  the  pollution 
of  the  lakes  and  rivers  of  the  country,  from  which  the 
bulk  of  the  i)ul)lic  water  supplies  are  drawn.  With  in- 
crea.sing  pollution  of  the  public  water  supplies  must 
come  increasing  sickness  and  death,  unless  those  sup- 
])lies  were  purified  before  use.  And  so  the  practice  of 
filtering  the  water  supplies  of  our  cities  and  towns 
began  to  grow  rapidly,  the  decision  to  adopt  filtration 
being  hastened  by  the  increasing  death  toll  from  that 
commonest  of  water-borne  diseases,  typhoid  fever,  and 
by  the  profitable  exam])le  of  other  communities  simi- 
larly situated  who  had  minimized  their  water-borne 
death  rate  by  filtration.  More  and  more  cities,  con- 
vinced by  the  experience  of  others,  adopted  filtration. 

Marked  Progress. 

Starting  at  the  time  of  the  Hamburg  epidemic,  less 
than  half  a  million  people  in  this  country  were  supplied 
with  filtered  water.  lught  years  later,  in  1900,  less 
than  two  million  people  were  being  so  supplied.  Be- 
tween 1900  and  1910,  however,  municipal  water  filtra- 
tion showed  a  wonderful  growth,  and  in  1910,  or  six 
years  ago,  nearly  eleven  million  people  in  this  country 
were  receiving  filtered  water.  At  this  date  a  careful 
census  shows  the  total  number  of  filter  plants  in  opera- 
tion in  the  United  States  to  be  616.  The  total  popula- 
tion of  the  communities  supplied  from  these  plants  is 
about  17,500,000.  The  total  daily  filtering  capacity  of 
these  616  water  filtration  plants  is  3,261,142,000  gal- 
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Ions,  or  enou^li  lo  give  each  inhabitant  of  the  United 
States  30  i^-allons  of  filtercrl  water  per  day. 

Since  1910,  therefore,  the  proj^ress  in  municipal 
water  filtration  in  America  has  been  very  marked.  In 
the  last  six  years  the  population  so  supplied  has  in- 
creased 62  per  cent,  and  the  tolal  capacity  of  filter 
plants  in  operation  has  increased  78  per  cent. 

Results  Accomplished. 

Wliat  have  lieeii  the  results  of  such  tremendous  in- 
creases in  the  i^ractice  of  water  filtration  in  America? 

]'"ourteen  years  a^o  2,700,000  peoi)le  in  the 
United  Stales  were  bcinj,^  sui)|)licd  with  liltered  water. 
Now  17,500,000  ])eople  arc  so  supplied.  l'"ourteen 
years  ago  the  typhoid  fever  death  rate  in  all  the  regis- 
•  tration  cities  of  the  United  Stales,  whether  they  had 
filtration  or  not,  was  36  per  100,0(X)  population  liviiifi;; 
now  it  is  14,  or  61  per  cent,  lower.  This  means  that 
in  every  100,000  people  the  lives  of  22  are  saved  each 
year.  Among  the  17,500,000  people  now  supplied  with 
filtered  water  this  would  make  a  grand  total  of  3,850 
lives  saved  each  year. 

The  plain,  unvarnished  fad  is  that  20,000  people  in 
this  country  still  die  each  year  of  typlioid  fever,  and 
that  300,000  people  suffer  from  it.  In  each  decade  one 
in  every  33  people  in  this  country  has  typhoid  fever. 
Now,  typhoid  fever  is  a  thoroughly  preventable  dis- 
ease. No  one  need  have  it.  It  is  only  caused  by  tak- 
ing into  the  mouth  the  specific  germ ;  and,  utterly  dis- 
tasteful as  the  statement  is,  it  must  be  pointed  out 
that  the  germs  so  enter  the  mouth  only  with  the  ex- 
crement of  another  human  l^eing.  It  is  in  this  way 
that  a  water  supply  wliicli  contains  the  sewage  of 
human  beings  causes  typhoid  fever  among  its  con- 
sumers. 

Water  fi Illation  costs  on  an  average  throughout 
the  United  States  about  40  cents  per  person  per  year, 
or  something  less  than  one  cent  a  week.  These  figures 
are  sound,  and  the  financial  records  of  hundreds  of 
cities  bear  them  out.  .And  .so  if  a  city  of  20,000  peoi)le 
spends  each  year  40  cents  per  capita  for  purer  water, 
and  thus  each  year  prevents  a  single  death  and  the 
attendant  fifteen  cases  of  illness  from  typhoid  fever,  it 
will  come  out  even  financiallj'  and  increase  its  self- 
respect  into  the  bargain. 

Water-borne  Typhoid  Fever  Epidemics. 

A\  hen  the  amount  of  tyi)lK)id  fever  in  a  communily 
suddenly  increases  in  a  material  degree  the  disease  is 
said  to  be  epidemic.  While  cities  will  comi)1acent!y 
suffer  a  frightfully  high  endemic  toll  a  sudden  out- 
break usuallv  is  followed  by  the  flurries  of  an  investi- 
gation. In  outbreaks  of  magnitude  the  water  supjilv 
is  usually  found  to  be  at  fault. 

It  is  strange  that  civilized  coniiminities  will  allow 
water-borne  ty])hoid  fever  epidemics  to  occur  again 
and  again  and  do  nothing  worth  while  toward  pre- 
venting future  outbreaks.  A\'Iiile  the  city  is  in  the 
grasjj  of  the  fever  all  kinds  of  nice  i)romises  are  made. 
Maybe  plans  are  drawn  for  a  filter  plant  and  si»l)mitted 
to  the  people,  but  several  months  have  passed  by  this 
time,  the  majority  of  the  people  have  forgotten  the 
epidemic,  and  the  bond  issue  is  voted  down.  The 
speaker  knows  of  one  community  where,  on  Christ- 
mas Day,  a  few  years  ago,  one  in  every  ten  iniiahi- 
tants  was  down  with  typhoid  fever.  .\pj)arently  there 
was  no  doubt  in  tlie  mind  of  anyone  tliat  the  direct 
cause  was  the  contaminated  water  supply.  The  expert 
investigation  into  the  causes  of  the  epidemic  showed 
this  positively.  .\  filtration  plant  was  promptly  recom- 


mended, but  factional  differences  immediately  sprang 
up  respecting  its  location,  and  the  project  died  peace- 
fully. Within  a  year  this  same  town  was  visited  by 
two  more  typhoid  epidemics,  both  caused  by  the  pol- 
luted water  supply,  but  the  filter  plant  has  not  yet 
l>ecn  built,  and  the  inhabitants  of  that  town  are  as 
much  in  danger  of  more  ei)idemics  as  ever. 

Pure  Water  Reduces  Typhoid  Fever. 
The  filtration  of  i)olluted  public  water  suppticA  is 
always  followed  by  a  pronounced  reduction  in  the 
typhoid  fever  death  rate.  In  Northern  cities,  where 
the  house  fly  and  general  unsanitary  conditions  are 
not  such  factors  in  typhoid  tran.smi.ssion  as  is  unfor- 
tunately still  true  of  many  Southern  cities,  the  first 
effect  of  water  filtration  is  much  more  clearly  indi- 
cated. A  few  representative  examples  of  this  are 
given  in  the  accompanying  table,  where  the  tyjihoid 
fever  death  rates  in  certain  cities  before  and  after  fil- 
tering the  water  supplies  are  given : 

.VvcraRc  typhoid  I'.C.  rc-duct'n 

fever  death  rate  in  typhoid 

Before  After  fever  death 

liltration.  filtration.  rates. 

Albany.  N.Y loa  28  74 

Charleston.  S.C lOfi  02  41 

Cincinnati,  O .ic.  u  go  . 

Columbus,  O M.;  17  7(j 

Harrisburg,  Pa 12  ,13  54 

Moboken,  N.J is  13  28 

Indianapolis.  Ind 46  28  39 

I-awrence,  Mass 110  2:1  7» 

Louisville,  Ky 57  24  58 

.\'cw  Haven,  Conn 40  25  38 

New  Orleans.  La 39  26  33 

I'aterson.  N.J. 29  9  69 

I'liiladelphia.  I'a (i;i  ;.'(i  59 

rittsl)UrKh.  Pa i:!i;  11  (55 

I'rovidencc.  K.I I'.i  j 

lU-adinR,  I'a .".::  ,1 

.'■cranton.  I'a L'5  10  GO 

-SpriiiKlielil.  Mass 22  22  0 

WasliinKton.  D.C 35  31  4.1 

WilniinKton,  Del 35  24  :u 

Weighted  averages  . .     60  21  6S 

According  to  Ilazens  theorem,  where  one  death 
I  mm  typhoid  fever  has  been  avoided  by  the  use  of 
better  water  a  certain  number  of  deaths — probably  two 
or  three — from  other  causes  have  been  avoided.  The 
records  from  fifteen  representative  cities  ("Present  Day 
Water  Filtration  Practice,"  Journal  American  Water- 
works Association,  \'ol.  I.,  No.  3,  p.  516,  1914)  bears 
out  this  assumption  in  a  striking  manner,  as  follows: 

Death  Rate  from  All  Causes  and  from  Typhoid  Fever  in 
Cities  Before  and  After  Filtration. 

Per  100.000  population.      Before  filtration.        After  filtration. 

Total  death  rate  i,870  1,730 

Typhoid  fever  death  rate C7  '25 

Typhoid  lives  saved.  42. 
Oilier  live.<!  saved,  !1S. 

Vital  Capital  Saved. 
The  speaker  has  figured  ("The  Tvphoid  Toll." 
Journal  -American  Waterworks  Assixriat'ion.  Vol.  III., 
2  and  3.  1916.  p.  310-311)  that  pure  filtered  water,  or 
water  of  equal  purity  furnished  to  all  of  the  urban 
population  of  the  United  States  would  avoid  some 
45,000  cases  of  typhoid  fever  and  prevent  3.000  deaths 
IrotTi  this  disease  each  year.  .Assuming  that  at  least 
two  lives  would  coincidentally  he  saved  from  death 
from  causes  other  than  typhoid  fever  through  the  sub- 
stitution of  pure  for  impure  water,  and  from  the  brief 
discussion  of  Hazens  tlieorem  and  the  accompanying 
statistics  just  given,  it   would  appear  that   such  an 
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assumption  is  justified,  we  have  a  total  of  9,000  lives 
annually  which  could  be  saved  each  year  by  providing 
pure  water  in  all  of  our  cities  and  towns  which  now 
have  grossly  or  slightly  impure  supplies. 

The  3,000  typhoid  lives  and  the  treatment  of  the 
accompanying  45,000  cases  represent  vital  capital  in 
the  sum  of  $22,500,000.  If  we  allow  but  $3,000  each  for 
the  6,000  lives  saved  from  death  from  other  diseases, 
we  have  an  additional  vital  capital  saving  of  $18,- 
000,000;  and  half  as  much  more  would  be  saved  in  the 
cost  of  medical  treatment,  wages,  and  depreciated  vital 
energy. 

In  all,  then,  universal  pure  water  supplies  in  the 
cities  and  towns  in  this  country  would  save  over  what 
is  now  being-  saved — some  $50,000,000  annually  in  vital 


capital.  The  cost  of  furnishing  110  gallons  of  pure  iil- 
tered  water  per  capita  per  day  to  34,000,000  people — 
the  urban  population  of  the  United  States  not  supplied 
with  filtered  water — would  cost,  at  40  cents  per  capita 
per  annum,  a  total  of  $13,600,000  annually,  or  a  little 
more  than  one-quarter  of  the  saving. 

Of  course,  this  comparison  is  neither  exact  nor 
hardly  fair,  since  a  considerable  percentage  of  the 
urban  i^opulation  is  now  supplied  with  water  so  pure 
as  not  to  require  filtration.  Rut  the  error  is  on  the 
conservative  side,  and  the  figures  show  that  at  the  very 
least,  at  an  expenditure  of  one  dollar  for  prevention  in 
the  form  of  pure  water,  the  public  health  of  the  coun- 
try would  benefit  in  the  proportion  of  four  times  that 
cost  in  saved  vital  capital. 


Government  Ownership  and  Management  of 
Railways  Severely  Condemned 


A  SEVERE  indictment  of  Government  construc- 
tion, ownership  and  management  of  railways, 
and  the  outline  of  a  plan  for  the  consolidation 
of  the  G.  T.,  G.  T.  P.,  Transcontinental  and 
C.  N.  R.  lines — making  a  second  transcontinental  route 
— were  the  main  features  of  a  paper  on  "Canada's  Rail- 
way Problems,"  read  by  Mr.  W.  F.  Tye,  past  president, 
at  a  meeting  of  the  Canadian  Society  of  Civil  Engi- 
neers, Montreal,  on  January  18.  The  paper  was  a  very 
comprehensive  one,  dealing  with  tht:  subject  from 
many  angles,  and  contained  a  mass  of  facts  and  figures 
as  to  construction,  management,  rates,  etc.  Mr.  Tye 
explained  that  when  the  commission  to  investigate 
Canadian  railways  was  apointed  he  wrote  to  Sir  Henry 
Drayton  and  Mr.  Smith,  the  chairman,  offering  to 
put  at  their  disposal  such  information  as  he  possessed, 
feeling  that  he  could  be  of  service  in  view  of  his 
independent  position.  Subsequently  he  visited  Ottawa 
and  afterwards  consulted  his  friends  as  to  writing  a 
paper  on  the  subject.  The  views  he  would  express 
were  his,  and  his  alone.  After  careful  consideration 
of  the  question  he  had  come  to  the  following  con- 
clusions : 

1.  The  National  Transcontinental,  the  G.  T.  P.  and 
the  C.  N.  R.  are  unable  to  earn  their  operating  ex- 
penses and  their  fixed  charges.  Canada  has  built  and 
is  operating  the  first  of  these  roads,  and  Canada  and 
the  various  provinces  have  guaranteed  the  i)rincipal 
and  interest  of  most  of  the  bonds  of  the  other  two. 
As  the  roads  are  unable  to  earn  their  fixed  charges, 
they  must  of  necessity  be  paid  by  the  country. 

2.  The  failure  of  these  roads  is  due  to  the  duplica- 
tion of  lines  by  all  the  railways,  encouraged  and  bo- 
nused  by  the  Government ;  to  the  excessive  cost  of  the 
G.  T.  P.  and  National  Transcontinental  railways ;  to 
the  failure  of  the  G.  T.  P.  to  provide  itself  with  an  ade- 
quate system  of  feeders  in  the  West,  and  to  the  con- 
struction by  the  C.  N.  of  the  long  and  unproductive 
stretches  of  road  across  British  Columbia  and  North- 
ern Ontario  without  feeders,  terminals,  etc. 

3.  If  the  C.  N.,  G.  T.  P.,  and  National  Transconti- 
nental be  maintained. in  separate  systems,  it  will  cost 
at  least  $400,000,000  to  build  the  necessary  branch  line 
feeders  and  terminals,  to  provide  them  with  adequate 
rolling  stock,  and  put  them  in  proper  physical  condi- 
tion to  compete  with  the  Canadian  Pacific. 


4.  It  will  be  necessary  that  the  G.  T.  P.  build  five  to 
six  thousand  miles  of  feeders  in  the  West. 

5.  It  will  be  necessary  that  the  C.  N.  R.  build  two 
to  three  thousand  miles  of  feeders  in  the  East  and  term- 
inals costing  many  millions  in  Montreal,  Ottawa,  Que- 
bec and  Vancouver. 

6.  Canada  has  already  sufficient  railway  mileage  for 
years  to  come.  The  additional  mileage  necessary  for 
these  roads  could  only  be  had  by  duplicating  existing 
lines.  Such  duplication  of  lines  would  only  add  to 
the  burden  to  be  borne  by  Canada  in  the  way  of  sub- 
sidies, guarantees,  etc.,  without  doing  the  country  any 
good. 

7.  Canada  has  sufficient  railway  mileage  and  ti-affic 
for  two  good  transcontinental  systems — the  C.  P.  R. 
and  another — but  not  enough  for  three. 

8.  A  consolidation  of  the  G.  T.  R.,  G.  T.  P.,  Trans- 
continental and  C.  N.  railways  would  give  a  well  bal- 
anced system.  The  G.  T.  R.  has  an  excellent  system 
in  the  East,  with  terminals  in  all  the  large  and  import- 
ant centres,  and  the  C.  N.  R.  has  not.  The  C.  N.  R. 
has  a  good  system  of  feeders  in  the  West,  the  G.  T.  R. 
has  not.  Each  is  strong  where  the  other  is  weak. 
Combining  them  must  of  necessity  be  the  most  econ- 
omical and  efficient  waj-  of  handling  the  situation. 

9.  Such  a  combination  would  not  require  more  than 
$100,000,000  to  provide  it  with  sufficient  rolling  stock 
and  to  put  it  in  proper  physical  condition  to  compete 
with  the  C.  P.  R. 

10.  The  saving  in  capital  cost  would  be  at  least 
$300,000,000,  and  at  present  fixed  rates  of  interest  the 
saving  in  fixed  charges  at  least  $15,000,000  per  annum. 

11.  The  Transcontinental  cost  $100,000  per  mile  to 
build.  The  parallel  C.  N.  R.  cost  less  than  $50,000 
per  mile,  and  is  in  every  way  as  efficient  an  instrument 
of  transportation.  The  Quebec  Bridge  with  approach- 
es, will  cost  $40,000,000,  and  will  not  be  necessary  for 
many  years  to  come. 

12.  The  Transcontinental,  including  the  Quebec 
Bridge,  has  cost  Canada  at  least  $100,000,000  inore  )o 
Iniild  than  it  would  have  cost  the  C.  P,  R.  to  build  as 
efficient  a  road. 

13.  Including  operating  expenses  and  fixed  charges, 
it  costs  the  C.  P.  R.  about  $70  to  do  $100  worth  of 
business.  Including  operating  expenses  and  interest 
on  cost,  it  costs  the  Intercolonial  and  other  Canadian 
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Govcninient  roads  from  $200  to  $220  to  do  $100  wortli 
■of  business. 

14.  Canada  should  follow  the  wise  example  set  1))' 
Sii  John  Macdonald  when  dealing  with  the  C.  P.  R. 
in  1879-80  and  form  a  new  private  corporation  witii 
sufficient  power  and  the  necessary  safef^uards  to  take 
over  and  consolidate  the  G.  T.,  G.  T.  P.,  Transconti- 
nental, and  C.  P.  railways,  and  dcvelo|)  another  C.  P.  R. 
rather  than  to  have  the  Government  take  them  over 
ai!d  develop  another  and  a  vaster  and  more  expensive 
Intercolonial. 

15.  Conditions  for  the  formation  of  sucli  a  com- 
pany arc  much  more  favorable  than  they  were  in  1880, 
as  western  Canada  had  not  then  been  proven  as  it 
since  has  been  to  be  capable  of  supporting  a  large  and 
prosperous  population. 

16.  Such  a  combination  would  start  with  gross 
earnings  of  at  least  $100,000,000  ])er  annum,  with  a 
jirobable  average  increase  of  8  per  cent.  |K-r  amium  and 
prol)aI)le  net  earnings  of  from  $2.5,000,000  to  $30,000,- 
000  per  annum  and  a  net  revenue  from  other  sources 
of  aI)out  $2,800,000. 

17.  Its  fi.xed  charges  at  consolidation  would  be 
about  $35,000,000,  and  it  would  be  under  the  necessity 
of  s])cnding  in  the  first  five  to  seven  years  at  least 
$100,000,000  to  provide  rolling  stock  and  to  put  its 
properties  in  good  physical  condition. 

18.  Deficits  for  some  time  to  come  would  be  in- 
evitable, owing  to  the  heavy  fixed  charges  amounting 
to  about  $35,000,000,  as  compared  with  $10,300,0(X)  peV 
aimuni  of  the  C.  P.  R. 

19.  As  these  high  fixed  charges  are  caused  by  the 
excessive  cost  of  government  construction,  and  by 
duplication  of  lines,  bonuses  and  guarantees  by  the 
government,  Canada  must  ]iay  for  them. 

20.  The  fixed  charges  would  be  at  least  $15,000,000 
less  with  one  private  system  than  with  two,  and  very 
much  less  with  private  than  with  government  manage 
ment. 

21.  Witli  such  a  conil)ination  as  has  been  outlined 
the  series  of  deficits  should  not  last  more  than  five  1o 
ten  years,  after  which  the  road  should  be  very  suc- 
cessful. 

22.  In  order  to  control  its  policy  and  to  share  in 
its  certain  prosperity  Canada  should  have  an  interest 
in  the  new  company.  The  Dominion  Government 
should  furnish  40  per  cent,  of  the  money  recjuircd,  own 
40  |)er  cent,  of  the  stock,  and  appoint  40  per  cent, 
of  the  directorate,  but  take  no  part  in  the  actual  man- 
agement. This  would  give-all  the  advantages  of  gov- 
ernment control  without  any  of  the  manifest  disad- 
vantages oi  government  management. 

2?i.  Once  this  comI)ination  was  successful,  Canada 
should  once  and  for  all  abandon  the  vicious  i)olicy  of 
bonusing  railway  construction  either  by  gifts  of  money 
or  land,  or  by  the  still  more  vicious  i)oIicy  of  guaran- 
teeing the  bonds  of  railway  companies  of  which  it 
has  no  direct  control. 

Management  of  the  Consolidation. 

Mr.  Tye  elaborated  these  ])oints  at  great  length, 
giving  minute  statistics  in  support  of  liis  contention. 
On  the  question  of  how  such  a  consolidation  should  be 
managed,  he  remarked  that  it  did  not  seem  possible 
that  anyone  who  had  given  serious  thought  to  the 
matter  would  be  in  favor  of  government  ownership  of 
such  an  extensive  system,  more  especially  in  a  coun- 
try so  dominated  by  ]iolitics  as  was  Canada.  One 
could  easily  imagine  what  the  result  would  be.     Be- 


fore the  first  election  the  cry  would  go  up  for  lower 
rates,  which  the  politicians  to  suit  their  needs  would 
grant.  This  would  result  in  deficits  such  as  had  been 
so  common  on  the  Intercolonial.  These  deficits  and 
the  fixed  charges  would  have  to  be  met  by  taxation. 
The  C.  P.  R.  would  have  to  meet  the  government 
rates,  which  would  surely  result  in  the  bankruptcy 
of  that  road  or  its  being  taken  over  by  the  govern- 
ment. If  all  the  roads  were  nationalized  the  cost 
wcnild  be  too  much  for  the  country  to  finance.  There 
would  be  a  lack  of  continuous  management  as  each 
])arty  as  it  obtained  power  would  want  to  reward  its 
own  politicians  by  giving  them  the  best  positions 
on  the  railway  and  the  best  men  would  not  be  selected. 

Mr.  Tye  knew  of  no  system  of  government  owned 
railways  that  had  been  really  successful.  Canadian 
experience  of  government  managed  railways  had  not 
been  such  as  to  justify  such  a  gigantic  addition  to 
public  responsibilities.  Canada  had  five  government 
owned  railways  and  not  one  of  them  had  earned  inter- 
est on  its  cost,  and  only  one  ('the  T.  &  N.  O. )  earned 
its  operating  expenses. 

Government  construction  and  management  had 
been  extravagant  and  unsafe.  The  C.  P.  R.  had  i)rovcd 
a  great  financial  success,  the  G.  T.  R.  a  moderate  suc- 
cess, the  C.  N.  R.  a  financial  failure,  the  Transconti- 
nental, the  G.  T.  P.  and  Intercolonial  great  financial 
failures. 

A  Reversal  of  Policy  Necessary. 

He  could  not  see  how  such  a  consolidation  as  he 
suggested  could  be  a  failure  with  the  stock  guaranteed 
by  the  government  and  with  all  the  possibilities  for 
traffic.  It  would  be  necessary,  however,  to  spend  a 
certain  amount  of  money  to  link  up  the  various  roads, 
and  the  effect  of  this  would  be  to  shorten  the  mileage, 
improve  the  grades,  give  the  requisite  terminals  and 
supply  the  necessary  feeders.  The  great  drawback  of 
this  scheme  was  the  present  duplication  of  lines  and 
the  excessive  cost  of  construction,  making  the  interest 
charges  very  high.  Mr.  Tye  concluded  by  saying, 
"Surely  it  is  time  that  Canada  should  stop  and  con- 
sider whither  we  are  drifting  and  demand  a  sharp 
reversal  of  its  railway  policy  that  has  led  t««  such  un- 
fortunate results." 

Mr.  M.  J.  Kutler,  after  expressing  his  thanks  for 
the  very  valuable  paper,  said  that  he  was  not  a  be- 
liever in  government  railways ;  he  had  had  five  years' 
experience  of  them  and  that  was  enough.  He  had  not 
thought  of  the  solution  suggested  by  Mr.  Tye.  The 
country  had  gone  to  an  enormous  expense  in  the  mat- 
ter of  railway  construction,  and  his  idea  was  that  we 
ought  to  secure  some  benefit  from  it,  but  this  would 
not  be  achieved  under  government  management.  Still, 
it  was  in  the  power  of  the  government  to  create  a 
body,  with  capable  officials,  which  would  be  free  from 
politics,  and  which  would  undertake  the  management 
of  the  lines. 

Mr.  H.  Vaughan  declared  that  the  railway  prob- 
lem would  have  to  be  faced.  No  one  could  doubt 
the  absolutely  reckless  way  in  which  construction  had 
been  carried  out.  He  was  skeptical  whether  such  a 
scheme  as  suggested  by  Mr.  Tye  would  be  jxipular 
enough  for  any  government  to  put  it  tnrough. 

In  the  course  of  further  discussion  Mr.  M.  J.  But- 
ler referred  to  government  expenditures,  and  instanced 
the  Hudson  Bay  Railway  as  a  particularly  bad  example 
of  waste  of  money  on  foolish  schemes.  There  was  also 
the  Welland  Canal  and  other  public  works,  which  he 
regarded  in  a  very  unfavorable  lipht. 
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Retiring  President  of  Montreal  Builders'  Ex- 
change Reviews  Past  Year's  Work 


MR.  1.  F.  ANGLIN  was  elected  president  for 
1917-18  at  the  annual  meeting-  of  the  Mont- 
real Builders'  Exchange,  held  on  January  22. 
The  report  and  balance  sheet  submitted  by 
Mr.  D.  K.  Trotter,  the  secretary,  was  read  and  ap- 
proved, being  considered  satisfactory  in  \iew  of  the 
circumstances  of  the  year.  Mr.  Anglin  referred  to  the 
scheme  for  the  hire,  sale,  and  exchange  of  contractors' 
machinery,  the  property  of  members.  He  spoke  of  the 
utility  a.ni.  economy  of  such  an  exchange,  and  asked 
for  the  co-operation  of  the  members. 

On  the  motion  of  Mr.  Anglin,  seconded  by  W.  C. 
Munn,  a  resolution  was  passed  recognizing  the  urgent 
need  of  a  bureau  of  municipal  research  for  the  City  of 
Montreal  for  municipal  management  and  accounting. 
The  exchange  was  willing  to  co-operate  with  other 
bodies  in  pressing  upon  the  attention  of  public-spirited 
citizens  the  desirability  of  such  an  institution,  and  of 
having  it  financed  by  private  contributions  and  from 
other  funds. 

Mr.  F.  B.  Locker  moved,  and  Mr.  A.  Cross  second- 
ed, a  resolution  in  favor  of  the  exchange  getting  in 
touch  with  other  public  bodies  and  organizations  to 
discuss  whether  it  is  expedient  that  a  preferential  tarilT 
within  the  Empire  should  be  enforced,  so  as  to  encoiu- 
age  manufacturers  who  may  wish  to  do  an  export  busi- 
ness with  Britain  and  the  allies  and  build  their  factor- 
ies in  Canada.    This  was  agreed  to. 

Mr.  John  Quinlan,  the  retiring  ])resident,  then  gave 
his  annual  address,  in  the  course  of  which  he  said : 

"In  presenting  you  with  my  report  for  1916  I  do  so 
with  the  feeling  in  which.  1  l)elicve,  3'ou  all  share — that 
we  have  passed  through  one  of  the  most  eventful  years 
ill  the  history  of  this  exchange.  The  war  which  is  now 
in  its  third  year  keeps  steadily  jMogressing ;  and,  while 
we  have  reached  the  point  when  we  can  safeh'  say  that 
there  is  absolutely  no  doubt  of  the  ultimate  result,  we 
still  find  it  necessary,  in  order  to  bring  about  its  sjieedy 
and  satisfactory  conclusion,  to  give  the  Allies  the  first 
call  on  our  men  and  material.  You  have  felt  the  full 
force  of  these  altered  circumstances,  and  it  speaks  well 
for  your  various  organizations  that  the  vast  majority 
of  them  have  steadily  maintained  and  increased  their 
standing  and  reputation. 

"While  the  building  permits  issued  by  the  City  of 
Montreal  would  indicate  an  amount  of  building  done 
in  1916  considerably  less  than  that  of  191. S,  the  figures 
do  not  by  any  means  give  a  correct  idea  of  the  amount 
of  construction  work  handled  by  you  in  the  year  which 
has  gone.  As  a  matter  of  fact,  if  we  were  to  take  an 
inventory  of  the  actual  business  done  by  each  member 
of  this  exchange  we  would  find  that  our  oi^erations  in 
1916  more  nearly  ap])roached  the  normal  than  the  city 
figures  would  indicate.  The  season  started  in  with 
little  or  no  business  offering,  but  the  demand  for  Jjuild- 
ing  increased  with  the  advent  of  midsummer  and 
autumn  until  we  found  ourselves  in  the  position  where 
it  was  not  a  question  of  how  much  work  we  could  get, 
but  how  suitable  labor  and  materials  could  l)e  secured 
speedily  enough  to  fill  the  contracts  offering.  Of  ■ 
course,  the  great  demand  was  for  factories  and  muni- 
lion  plants  of  all  kinds.  Most  of  these  structures  were 
built  outside  of  the  limits  of  the  City  of  Montreal, 
hence  the  reason  for  their  not  appearing  in  the  statis- 


tics furnished  by  its  building  department,  and  most  of 
them  were  erected  within  a  radius  of  a  hundred  miles 
by  Montreal  contractors,  and  I  have  the  greatest  ])lea- 
sure  in  complimenting  you  on  the  speed  and  thorough- 
ness with  which  you  carried  out  these  contracts  under 
conditions  wliich  were  far  from  ideal.  I  will,  indeed, 
venture  to  say,  gentlemen,  that  the  erection  of  some  of 
these  plants  by  you  created  a  record  in  speed  and  thor- 
oughness which  has  never  before  been  reached. 

"At  the  moment  the  building  contracts  in  sight  for 
1917  do  not  seem  quite  so  many,  but  nevertheless  the 
general  ])ublic  are  prosperous,  and  we  may  expect  to 
see  in  the  near  future  a  more  general  demand  by  our 
citizens  to  own  their  own  houses  and  to  occupy  larger 
and  better  ones.  During  the  last  three  years  ]\Iontreal 
has  grown,  but  the  numljer  of  new  houses  erected  in 
that  time  forms  a  small  percentage  of  the  total  amount 
of  l)uilding  operations.  There  are  at  present  few  vacant 
houses  in  the  city,  and  already  a  demand  is  growing 
for  homes  of  all  descriptions.  We  must  also  expect  a 
large  increase  in  the  number  of  existing  school  build- 
ings and  a  still  greater  number  of  factories. 

"The  period  of  this  war  has  been  productive  of 
many  new  difficulties,  but  I  believe  that  the  close  of 
the  war  esjjecially  will  present  more  varied  and  acute 
prol)lems  to  be  solved.  For  one  thing  the  amount  and 
quality  of  available  labor  and  its  assimilation  into  the 
industrial  life  of  our  city  and  province  will  require 
careful  study,  and  we,  as  builders  and  as  citizens,  must 
be  ))repared  and  organized  to  deal  wit'.i  these  subjects 
in  a  manner  satisfactory  to  all  the  interests  involved. 
Canada  has  at  present  about  400,000  men  in  khaki,  re- 
cruited largely  from  tiie  ranks  of  the  skilled  mechanics. 
Every  effort  will,  I  am  sure,  be  made  by  you  on  their 
return  to  place  them  in  )Jositions  for  which  their  train- 
ing and  experience  fits  them. 

"Naturally  the  difficult  conditions  of  the  past  year 
have  been  reflected  in  the  ordinary  work  of  the  Ex- 
change. \\'hile  attendance  at  our  meetings  has  not 
been  so  large  and  the  interest  of  members  not  so  great 
as  could  be  wished,  nevertheless  an  appreciable  amoimt 
of  work  has  been  done,  and  the  Exchange  is  being  re- 
garded more  and  more  as  an  organization  with  a 
watchful  e^'e  on  all  matters  affecting  the  interests  of 
its  members,  and  whose  power  to  effect  reforms  and 
rectify  abuses  in  our  trades  and  the  conditions  under 
which  they  are  operated  is  limited  only  by  the  amount 
of  active  interest  you  take  in  the  work  of  your  direc- 
tors and  the  supp(jrt  you  give  them. 

"Your  Exchange  has  during  the  latter  part  of  last 
year  concerned  itself  mainly  with  the  inauguration  of 
an  exchange  for  the  hire  and  sale  between  our  mem- 
bers of  contractors'  machinery  not  in  use,  and  with 
pressing  upon  the  Hon.  Mr.  Taschereau  certain  amend- 
ments to  the  bill  which  he  introduced  last  session  at 
Quebec  and  succeeded  in  having  adopted,  regarding 
the  privileges  of  workmen,  supply  men,  sub-contrac- 
tors, and  contractors.  As  soon  as  your  directors  learned 
that  it  was  the  intention  of  the  Provincial  Minister  of 
Public  Works  to  bring  forward  this  measure  they  ap- 
pointed a  representative  and  influential  committee  lo 
study  the  subject,  frame,  if  necessary,  other  and  more 
suitable  amendments,  and  in  general  to  take  care  that 
the  interests  of  our  members  were  not  jeopardized.  Tn 
order  to  obtain  as  wide  an  expression  of  opinion  as 


January  31,  1'J17 


THE    CONTRACT     RECORD 


101 


pussil)lc  your  Ijoard,  at  tlic  rc<(iu-st  of  this  committee, 
called  a  (jfcneral  mcetiiifj;  of  the  Exchanf^e,  when  many 
valuable  sufii;jestions  from  the  members  present  were 
received.  Suji^fjestions  were  also  invited  from  other 
l)odies.  The  bill  as  finally  approved  by  the  lej^islature 
improves  but  little  the  position  of  the  workmen,  the 
supplier  of  materials,  and  of  the  sub-contracti>r,  and 
lea\es  the  general  contractor  as  he  was.  The  work  of 
your  committee  was  rendered  particularly  difficult  iiy 
the  fact  that  this  was  a  government  measure,  and  the 
Ijreatest  pressure  had  to  be  brouf^ht  to  bear  in  order  to 
have  oiH-  amendnuMits  considered.  Further,  the  short 
time  that  elapsed  between  the  priutinfj  of  the  bill  and 
ils  preseufalion  to  the  House  increased  our  difficulties, 
and  it  speaks  volumes  for  the  watchfidness  and  dili- 
jjjence  of  this  committee  that  they  safeguarded  cnir  in- 
terests so  well.  The  heartiest  thanks,  not  only  of  the 
members  of  this  Exchange,  but  also  of  every  builder 
and  building  sujjply  man  in  the  Province  of  Quebec  are 
due  its  members.  A  copy  of  this  bill  as  scjon  as  printed 
will  ])e  mailed  to  each  member.  I  may  remark  in  pass- 
ing that  perhaps  a  good  deal  of  the  dissatisfaction  that 
existed  amcMig  our  ranks  in  regard  to  the  previous  I^ien 
r^aw  was  due  in  a  measure  to  the  fact  that  every  mem- 
ber did  niH  exercise  his  privileges,  and  1  would 
strongly  urge  each  one  of  you,  as  soon  as  you  are 
acquainted  with  the  terms  of  the  new  measure,  to  exer- 
cise your  rights  to  the  full.  The  law  has  not  been 
amended  to  our  entire  satisfaction,  and  the  only  way 
we  can  convince  the  government  that  the  suggestions 
we  submitted  were  in  the  liest  interests  of  the  build- 
ing public  and  the  business  interests  we  represent,  will 
bo  for  each  one  of  us  to  exercise,  as  soon  as  possible 
and  necessary,  our  rights  under  it.  Should  we  all  do 
this,  I  am  convinced  that  within  six  months  the  gov- 
ernment will  be  constrained  to  prepare  a  new  bill,  and 
there  will  be  no  necessity  for  us  to  agitate  in  the  mat- 
ter at  all. 

"In  regard  to  the  exchange  for  the  sale  and  hire  of 


machinery,  inaugurated  a  short  time  ago,  arrange- 
ments are  practically  c<jmpleted,  and  more  enquines 
for  the  use  of  efj.iipment  arc  being  received  than  can 
be  satisfied.  There  can  be  no  dtiuht  that  the  scheme 
has  great  possibilities  for  our  members,  especially  in 
regard  to  convenience  and  economy,  and  those  of  you 
who  have  plants  lying  idle  will  help  to  make  the  plan 
a  success  and  of  benefit  to  yourselves  and  your  fellow- 
members  by  having  your  lists  of  machinery  available 
for  the  purpcse  sent  in  as  speedily  as  possible. 

"It  is  a  pleasure  to  recall  that  some  of  our  meml)ers 
who  were  noted  for  their  skill  in  construction  work  are 
now  engaged  in  jjulling  up  and  tearing  down — in 
smashing  German  lines  and  Cierman  friglitfulness.  I 
refer  specially  to  Hrigadicr-General  Loomis,  to  Major 
Cape,  to  Assistant  Deputy  Quartermaster-General  Mc- 
Ritchie,  to  Paymaster  Murray,  and  to  the  Bonnell 
brothers.  I  am  proud  to  call  these  gentlemen  fellow- 
members,  and  I  am  sure  I  express  your  thoughts  when 
I  state  that  they  will  finish  the  contract  they  have 
presently  on  hand  on  schedule  time,  fully  in  accord- 
ance with  the  specifications,  and  to  the  entire  satisfac- 
tion of  their  clients — the  British  Empire.  We  wish 
them  all  a  happy  and  speedy  return;  and  when  their 
present  job  is  finished,  and  wc  know  from  their  past 
record  how  well  it  will  be  done,  we  shall  be  honored  to 
have,  as  we  have  had  before,  the  benefit  of  their  co- 
operation, their  counsel,  and  their  riper  experience." 

The  election  of  officers  resulted  as  follows:  Presi- 
dent, Mr.  J.  P.  Anglin ;  vice-president,  Mr.  W.  C. 
Munn ;  second  vice-president,  Mr.  Robert  V.  Dykes; 
directors:  Messrs.  Alex.  W.  r>remner,  Alex.  Charettc. 
L.  J.  Conroy,  A.  Cross,  T.  Douglas,  W.  M.  Irving,  U. 
McCuaig,  W.  E.  Potter,  J.  J.  Roberts,  J.  E.  Walsh,  and 
VV.  E.  Ramsay. 

In  returning  ihauks  for  his  election,  Mr.  Anglin 
asked  for  the  assistance  of  all  members  in  promoting 
the  interests  of  the  Exchange  and  in  fostering  a  get- 
together  spirit. 


Practical  Hints  for  the  Contractor 

that  may  save  him  time  and  money.     If  you  know  any  labor-saving  scheme, 
send  it  in — preferably  with  illustrations.     We  will  pay  for  all  accepted  articles. 


■iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiKiiiiiiiiiiiiiiiw 

Cast  Concrete  Pulley  Replaces  Broken 
Cast  Iron  One 

A  broken  cast  iron  pulley  was  recently  repaired  by 
pouring  it  full  of  concrete,  according  to  H.  S.  Carpen- 
ter in  iMigineering  Record.  The  ])idley,  which  is  one 
of  a  ])air  carrying  the  main  elevator  in  a  large  stone- 
crushing  i)laut,  is  54  inches  in  diameter,  with  a  20-inch 
face.  In  the  failure  nearly  the  entire  rim  was  broken, 
but  an  extra  pulley  was  not  available,  and  it  took  .some 
time  to  secure  a  new  one.  To  avoid  shutting  down  the 
j/iant  in  the  meantime,  a  form  was  built  in  place  around 
the  remains  of  the  old  pulley,  using  ])erforated  metal, 
faced  with  building  paper  for  tlic  rim  and  wood  for  the 
sides.  The  belt  was  left  in  itlace,  and  the  whole  in- 
terior t)f  the  form  jxtured  full  of  1  :2:.3  ct)ncrete.  Pour- 
ing was  finished  at  6  p.m.  on  Saturday  and  the  concrete 
))ulley  was  put  in  service  at  II  a.m.  the  following 
Monday.  The  job  was  a  complete  -Mr.c--  The  belt 
runs  directly  on  the  concrete. 


A  Gravel  Washing  and  Screening 
Chute  for  the  Small  Job 

The  careful  contractor  or  builder  does  not  like  to 
u.se  bank  run  gravel  of  doubtful  grading  and  high  dirt 
content.  He  is  often  led  to  pay  a  high  price  for 
screened  material  when  he  might  use  cheaper  bank 
run  gravel  if  he  did  not  think  the  expense  of  fitting  out 
a  screening  and  washing  plant  would  be  too  high  to 
pay  on  a  small  job.  .\  simple  chute  with  a  section  of 
screen  placed  in  the  bottom  near  the  lower  end,  as  in 
the  acconijianying  illustration,  will  provide  a  screening 
and  washing  device  which  is  amply  sufficient  for  the 
average  small  job,  and  its  cost  is  low  enough  to  war- 
rant its  u.se. 

The  slope  of  the  chute  must  be  sufficient  to  allow 

the  material  to  roll  down  the  incline,  and  is  usually 

found  to  be  about  t'.iat  shown  in  the  illustration.    The 

sideboard  jirevents  the  material   from  being  thrown 

■\er.  and  the  pile  of  gravel  to  be  screened  and  washed 
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should  be  placed  near  the  high  end  of  the  chute,  on  the 
side  opposite  to  the  sideboard.  The  best  results  are 
obtained  when  the  material  is  shoveled  into  the  chute 
as  fast  as  it  is  needed  in  the  concrete  mixer.  This 
makes  it  unnecessary  to  shovel  the  screened  gravel  and 
the  sand  away  from  the  bottom  of  the  trough. 

The  material  is  washed  by  means  of  a  stream  of 
water  supplied  at  the  high  end  of  the  trough  from  a 
pipe,  to  which  is  attached  the  hose  from  the  hydrant  or 
pump.  This  water  also  assists  in  carrying  the  sand 
and  gravel  down  to  the  screen.    The  sand  is  caught  on 

Jide-boar-d  to  pretvnt  ma  tend/  frvm 
d€/nf  thrown  o^er 
-/6-0 


Pipe  or  Hox 
/or  Jupp/ying 
water  for 
ndjhina 


^  Platform 

CLCVATIOM 


^  J^r^^n 


Jidrntmard       1 


PLAN 

A  simple  trough  to  screen  and  wash  bank-run  gravel. 

a  platform  and  i)re\  cnted  from  mixing  with  the  gravel 
by  a  wall  built  of  boards  nailed  to  the  chute  support. 
The  dirty  water  runs  down  the  platform  and  is  carried 
away  in  a  trough. 

Two  men  can  wash  and  screen  gravel  with  very  sat- 
isfactory results,  using  this  device,  and  the  material 
supplied  for  the  concrete  may  be  proportioned  care- 
fully, insuring  good  ccjncrete  in  return  for  the  expense 
of  their  labor. — Cement  World. 


Setting  Reinforcing  Bars  in  Hollow 
Concrete  Floor  Beams 

Cornwall,  Out.,  Jan.  17,  1917. 
Editor  Contract  Record : 

I  read  with  a  good  deal  of  interest  your  article  on 
the  Hospital  for  the  Insane  at  Whitby.  I  presume  the 
article  was  intended  to  instruct  as  well  as  interest. 
There  is  one  part  of  it,  however,  that  is  rather  indefin- 
ite. On  page  il,  where  you  describe  the  making  of  the 
beams,  it  says  the  collapsible  steel  moulds  used  to  pro- 
duce the  hollows  in  the  beams  are  set  and  properly 
spaced.  To  these  cores  are  solidly  attached  the  steel 
reinforcing  bars.  Now,  this  is  where  the  puzzle  ap- 
pears, for  if  the  steel  rods  are  solidly  attached  to  the 
cores  or  moulds,  how  do  they  easily  remove  them? 

I  would  also  like  to  know  the  area  of  the  cross-sec- 
tion and  the  thickness  of  the  shell. 

Yours  very  truly, 

Henry  Williams. 

[The  method  of  holding  the  reinforcing  rods  to  the 
metal  cores  was  not  made  very  clear  in  our  article  re- 
ferred to,  published  in  our  Jan.  10  issue.  The  reinforc- 
ing is  supported  by  thin  stamped  wires  encircling  the 
outside  of  the  sheet  metal  moulds.  Projecting  hooks 
on  the  wires  serve  to  carry  the  rods  and  hold  them 
away  from  the  core  and  in  their  proper  position.  Small 
loose  wire  stirrups  at  the  top  and  bottom  of  the  mould 
maintain  a  clearance  of  ^  in.  or  so  between  the  wire 
loop  and  the  core.  The  reinforcing  is  securely  wired 
to  the  loops  so  that  it  is  perfectly  rigid  and  in  the  re- 
quired position.    The  core  and  reinforcing  are  properly 


placed  on  a  thin  layer  of  concrete,  and  the  shell  is  com- 
pleted by  pouring  concrete  around  the  core.  After  a  suf- 
ficient lapse  of  time  the  moulds  are  withdrawn  by  col- 
lapsing the  lower  corners,  so  as  to  reduce  the  trans- 
verse section.  The  reduction  of  the  core  section  separ- 
ates it  from  the  encircling  loops,  and  on  its  removal  the 
loops  and  stirrups  are  left  embedded  in  the  concrete. 
With  regard  to, the  sectional  area  of  the  beams, 
this  depends  on  the  loading  requirements.  The  cores 
are  made  in  several  sizes  to  suit  varying  conditions, 
and  the  thickness  of  concrete  above  or  at  the  sides  is 
proportioned  to  meet  the  load.  The  section  to  be  used 
is  determined  after  computing  the  shear,  tensile,  and 
compressive  stresses  in  each  instance.  There  is  on  this 
account  no  fixed  ratio  between  the  area  of  the  hollow 
and  the  gross  area  of  the  beam,  but  the  beams  are  de- 
signed to  suit  the  conditions  under  which  they  are  used. 
The  stock  beams,  as  manufactured  at  the  plant  of  the 
Siegwart  Beam  Company,  who  control  the  patents,  are 
made  in  standard  sections,  each  one  designed  for  a  spe- 
cific loading.  At  Whitby,  however,  where  the  govern- 
ment made  its  own  beams,  they  were  not  standardized, 
but  rather,  as  explained  above,  each  individual  case 
was.  provided  for  by  varying  the  area.  As  the  bottom 
of  the  shell  serves  no  purpose  in  bearing  load,  it  can  be 
as  thin  as  convenient — in  this  case  about  %  in.  It  is 
merely  used  to  provide  a  flush  surface  to  receive  a 
plaster  finish. — Editor.] 


Municipal  Report  of  South  Vancouver,  B  C. 

Mr.  S.  Li.  Bennett,  municipal  engineer  of  South 
Vancouver,  B.C.,  has  just  presented  a  most  interesting 
report  covering  roadway,  waterworks  and  sewer  opera- 
tions during  1916.  Considering  the  financial  stringency 
the  work  on  roadways  has  been  confined  chiefly  to 
maintenance,  but  it  is  urged  that  considerable  con- 
struction work  .should  l)e  carried  out  in  1917,  including 
Eraser  Avenue,  from  Twenty-fifth  Avenue  to  River 
Road ;  the  River  Road,  from  Point  Grey  to  Burnaby, 
and  maintenance  work  on  Main  Street. 

In  all  about  nine  and  one-quarter  miles  of  sewers 
have  been  laid,  occupying  a  maximum  of  520  men  at 
one  period.  This  work  was  all  carried  out  by  day 
labor,  and  the  following  paragraph  from  Mr.  Bennett's 
report,  as  indicating  his  conviction  that  this  system  is 
entirely  satisfactory,  will  be  read  with  interest  by  other 
municipal  engineers : 

'"The  whole  construction  work  has  been  executed 
in  a  thorough  and  workmanlike  manner,  at  a  low  cost, 
and  is  beyond  doubt  superior  to  that  which  could  have 
been  expected  by  contract  under  the  closest  super- 
vision. Considering  that  at  the  commencement  of  the 
work  the  majority  of  the  laborers  were  unskilled  in 
this  particular  class  of  work,  it  reflects  great  credit  on 
the  men  and  the  foremen  in  charge,  and  is  a  plain  proof 
of  the  ability  of  the  municipality  to  handle  to  their  ad- 
vantage municipal  work  by  day  labor." 

Owing  to  lack  of  funds,  construction  work  on 
waterworks  was  reduced  to  a  minimum.  The  system 
at  the  present  time  consists  of  approximately  172  miles 
of  steel  main  and  36  miles  of  wooden  main.  The  report 
states  that  a  six-inch  steel  main  on  Kingsway,  from 
Nanaimo  to  Joyce  Road,  has  caused  considerable 
trouble  during  the  past  year  from  electrolysis.  The 
municipahty  charges  a  .sprinkling  tax  of  $1  for  the 
summer  season. 


Considerable  success  is  said  to  have  attended  the 
daylight  saving  experiment  in  St.  John,  N.B.,  last  year. 
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Held  in  Montreal  Tuesday  and  Wednesday  of  Last  Week  —  Much 
Important  Business  Transacted  —  The  Engineer  Taking  a  More 
Prominent  Part  in  the  Civil  and  Commercial  Activities  of  the  Country 


Mcin1)trs  of  the  Canadian  Society  of  Civil  Engineers  held 
their  thirty-first  annual  meeting  on  January  23  and  24,  at  the 
society's  building,  Montreal.  Mr.  C.  TI.  nuggan.  the  presi- 
dent, was  in  the  chair. 

The  first  day's  meeting  was  dcvoUil  alniorit  entirely  to 
reports  and  the  president's  address.  After  the  reading  of  the 
minutes  and  the  appointment  of  scrutineers  the  report  of  the 
CDunc'l  was  presented. 

Report  of  Council  (Extract). 

Under  the  heading  "General,"  the  report  mentions  the 
appointment  of  the  Committee  on  Society  Affairs,  under  the 
chairmanship  of  Profes.sor  H.  E.  T.  Haultain,  University  of 
Toronto,  and  the  establishing  of  a  Provincial  Division  in  the 
District  of  Alberta.  The  following  paragraph  also  appears 
under   this    heading: 

"A  very  considerable  amount  of  time  was  occupied  dur- 
ing the  year  in  Council  meetings  and  by  specially  appointed 
committees  in  connection  with  the  question  of  the  employ- 
ment of  alien  engineers  by  the  Government.  A  general  state- 
ment as  to  the  position  of  this  matter  has  recently  been 
communicated  to  the  membership.  It  is  still  under  advise- 
ment and  such  further  progress  as  may  be  made  will  be 
reported  from  time  to  time. 

"A  circular  letter  has  been  addressed  to  branches,  point- 
ing out  that  the  interests  of  the  profession  in  Canada  will 
l)e  served  by  giving  attention  to  engineering  matters  of 
importance  in  the  locality  of  the  branch.  The  Calgary  Branch 
rendered  an  important  service  to  the  city  in  the  early  portion 
(if  this  year  by  reporting  on  the  construction  of  a  bridge  over 
the  Bow  River,  in  regard  to  the  stability  of  which  there 
was  contention.  This  report  completely  exonerated  the  City 
Engineer  from  the  aspersion  cast  upon  him  by  an  Alderman, 
and  the  action  of  the  Branch  met  with  the  approval  of  the 
Board  of  Control  and  the  citizens  generally." 

The  Society's  Finances. 

The  Lil)rary  Committee  also  presented  their  report,  after 
which  Mr.  K.  A.  Ross  moved  the  adoption  of  the  report  of 
the  Finance  Committee,  which  stated  that  the  total  receipts 
for  laie  were  about  ,$1,000  in  excess  of  the  next  highest  year, 
namely,  11)12.  The  expenditure  for  l'.)H>  corresponded  very 
closely  with  that  for  1913,  in  spile  of  the  fact  that  franking 
privileges  having  been  cancelled  postage  rates  increased.  One 
essential  difference  between  those  comparable  years^l912 
and  lOlii— was  that  during  the  latter  year  the  arrear  collec- 
tions were  something  over  twice  those  of  1912.  On  the  other 
hand,  the  entrance  fees  in  1912  were  very  much  larger  than 
19U).  The  moral  of  the  above  was  that  every  eflfort  would 
have  to  be  made  to  increase  the  membership,  which  would 
assist  doubly  by  increasing  current  as  well  as  entrance  fees. 

The  total  income  was  $23,727,  and  the  expenditure  $20,08.'>. 
leaving  a  balance  of  .$3,642. 

Mr.  Ross  pointed  out  arrears  of  $6,512  had  been  collected, 
but  owing  to  the  accumulation  of  the  year,  the  anioiuU  in 
arrear  amounted  to  about  the  same. 

^Ir.  W.  J.  Francis  spoke  of  the  satisfactory  nature  of  the 
finances,  despite  the  pessimistic  prophecies  of  Mr.  Ross  at  the 
last  meeting.  It  must  not  be  overlooked  that  678  members 
were  at  the  front,  from  whom  no  revenue  was  obtained. 

Branch  Reports. 
Tlic  reports  of  the  following  l)ranches  were  read:  Quebec. 
V\  innipcg,  Rcgina,  Ottawa,  Calgary,  Vancouver.  Victoria,  and 


Toronto.  These  indicated  that  all  branches  had  had  tuccett- 
ful  years,  one  notable  feature  being  the  large  number  of  mein- 
bers  at  the  front.  Thus  Toronto  has  a  third  of  its  member- 
ship overseas,  Rcgina  11,  and  Victoria  2.'i 

Mr.  Tye  was  informed  that  no  report  had  been  received 
from  the  British  Columbia  division,  to  which  he  replied  that 
this  was  disappointing  in  view  of  the  great  things  which  had 
!>een  expected  from  the  formation  of  this  division. 

Mr.  J.  White  then  read  the  report  of  the  Conservation 
Committee,  which  has  been  already  published  in  the  Contract 
Record.  He  then  referred  to  the  excellent  results  which  were 
expected  from  the  appointment  of  the  Advisory  Committee  by 
the  Federal  Government. 

A  very  long  discussion  followed,  chiefly  on  the  lines  as  to 
whether  the  committee  should  be  continued,  in  view  of  the 
work  of  the  Federal  Conservation  Commission.  Mr.  White 
stated  that  he  had  circularized  the  society's  committee,  asking 
their  opinions  on  this  point,  and  the  replies  had  been  of  a 
mixed  character. 

Mr.  White,  discussing  the  action  of  the  railways  and  other 
bodies  in  the  matter  of  conservation  and  similar  questions, 
expressed  the  opinion  that  there  was  too  much  talk  and  not 
enough  actual  work,  although  he  would  not  care  to  minutely 
discuss  the  attitude  of  such  bodies.  The  trouble  was  that 
there  was  too  much  divided  eflfort.  He  then  referred  in  detail 
to  the  return  of  the  soldiers  after  the  war,  and  stated  that,  in 
his  view,  the  care  of  these  men  could  not  be  placed  on  the 
government.  The  burden  of  taxes  and  pensions  would  be 
very  great,  and  each  community  ought  to  take  care  of  the 
returned  men  sent  from  the  particular  localities. 

The  Federal  Advisory  Council. 
After  speeches  by  Mr.  R.  McCoU  and  Mr.  II.  \'.  Drayley 
(the  latter  advocating  the  continuance  of  the  committee  with 
a  view  to  industrial  research),  Mr.  R.  A.  Ross  gave  sonie  de- 
tails of  the  formation  of  the  Federal  Advisory  Committee,  of 
which  he  is  a  member.  He  was  in  favor  of  the  Conservation 
Committee  being  continued,  as  it  kept  members  in  touch  with 
conservation  work.  The  Advisory  Committee  had  asked  the 
government  to  do  certain  things  in  the  matter  of  expense,  and 
the  government  had  acquiesced  in  everything  required.  There 
were  about  thirty  live  subjects  on  the  agenda  of  the  commit- 
tee, and  a  number  of  sub-committees  had  been  appointed.  A 
very  large  amount  of  information  was  available  in  the  archives 
of  the  government,  and  it  was  the  object  of  the  committee  to 
put  this  in  such  a  shape  that  it  would  be  of  value  to  the  pub- 
lic. The  committee  desired  to  be  able  to  go  to  the  government 
and  to  practically  tell  them  that  action  would  have  to  be 
•  taken  in  the  matter  of  deveolping  Canadian  resources.  For 
instatice,  he  was  interested  in  the  enormous  deposits  of  lignite 
in  Saskatchewan.  These  could  be  briquetted  and  the  West 
supplied  with  fuel  at  a  lower  cost  than  at  present.  Private 
enterprise  would  not  take  up  this  question,  and  the  govern- 
ment should,  therefore,  invest  money  in  putting  in  a  demon- 
stration plant.  It  was  essential  that  public  opinion  shoold 
hack  up  the  committee,  and  in  this  way  put  pressure  on  the 
government  to  take  action  in  such  matters.  The  committee 
were  endeavoring  to  get  the  government,  manufacturers. 
bankers,  etc.,  to  help.  They  were  sending  out  questionnaires 
to  various  people,  the  manufacturers  being  asked  to  state  their 
problems,  and  the  committee  promised  help  in  solving  them. 
The  manufacturers  could  help  the  committee  and  the  com- 
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iniltee  the  manufactuicrs,  and  by  co-operation  tlie  country 
would  get  practical  results. 

Mr.  Francis  spoke  of  the  useful  work  done  by  both  the 
Conservation   Commission  and  their  own  committee. 

Mr.  J.  B.  Challies  was  in  favor  of  the  number  of  the  com- 
mittee being  reduced,  and  Prof.  Brown  suggested  that  a  delin- 
ite  line  of  work  might  be  given  to  the  committee. 

Mr.  White,  replying  on  the  discussion,  said  that  the  pro- 
ceedings were  a  justification  of  the  continuation  of  the  com- 
mittee. The  work  of  the  Conservation  Commission  was  to 
encourage  other  organizations  to  go  ahead  and  carry  to  a 
conclusion  the  investigation  of  the  Ottawa  commission. 

The  President's  Address. 

On  the  resumption  of  the  meeting  in  tlie  afternoon  the 
president  delivered  his  address.  He  commenced  with  a  his- 
torical sketch  of  tht;  society,  particularly  in  relation  to  tlie 
distribution  of  the  membership,  geographically  considered. 
In  1887  the  city  of  Montreal  had  30  to  40  per  cent,  of  the 
membership,  the  area  bounded  by  Toronto,  Ottawa,  and 
Montreal  65  per  cent.;  the  district  Port  Arthur  to  Montreal, 
80.5  per  cent.,  and  the  district  west  of  Port  Arthur  only  7.4 
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per  cent.  In  1910  Montreal  had  decreased  to  17.4  per  cent., 
the  Toronto,  Ottawa,  and  Montreal  area,  36.7  per  cent.,  and 
the  district  Port  Arthur  to  Montreal  65.5  per  cent.  The  dis- 
trict east  of  Montreal  had  remained  practically  stationary, 
being  12.8  per  cent,  in  1887,  and  11.9  per  cent,  in  1916,  but  the 
district  west  of  Port  Arthur  had  increased  from  7.4  per  cent. 
to  23.4  per  cent.  Montreal  still  maintained  its  lead  in  actual. 
numbers  over  any  other  city,  having  367  corporate  members 
against  168  in  Ottawa,  which  had  the  next  largest  number. 
While  there  had  been  a  large  .increase  in  the  number  of 
members  in  the  districts  tributary  to  Montreal,  there  had 
been  a  much  larger  percentage  of  increase  in  the  number  of 
ipembers  west  of  Port  Arthur,  so  situated  that  they  could 
only  reach  Montreal  at  much  expense  and  with  considerable 
loss  of  time.  It  was  to  be  expected  that  members  so  situated 
should  feel  strongly  that  they  were  best  served  as  regarded 
their  daily  work  by  the  local  associations,  and  had  little  inter- 
est or  sympathy  in  the  general  work  of  th-?  society  as  it 
existed  to-day.  His  impression  was  that  this  attitude  had 
increased   largely   of   late.     Its   tendency   under   the   present 


organization  was  to  still  further  increase,  and  if  they  were  to 
build  up  a  strong  national  society,  representing  the  whole 
profession  in  Canada,  it  was  a  factor  to  which  most  earnest 
consideration  must  be  given.  In  1906  there  were  only  two 
branches,  while  in  1915  there  were  ten  branches,  with  30  per 
cent,  of  the  whole  membership.  In  1887  the  members  were 
53  per  cent,  of  the  total  membership;  in  1916,  22.6  per  cent.; 
associate  members  in  1887  were  15.4  per  cent.;  in  1916,  52.5 
per  cent.,  or,  classing  juniors  with  associate  members,  57.8 
per  cent.  Summarizing,  the  percentage  of  members  had 
dropped  from  53  per  cent,  to  32.6  per  cent.,  while  percentage 
of  associate  membership  had  risen  from  15.4  per  cent,  to  52.5 
per  cent. 

The  further  remarks  of  the  president  were  largely  per- 
sonal opinions  on  the  future  conduct  of  the  society,  and  did 
not  form  part  of  the  presidential  address  as  given  above.  The 
statistics,  he  said,  showing  as  they  did  a  very  healthy  growth 
in  membership  and  apparently  a  widespread  interest,  if  taken 
bj'  tiiemselves,  would  seem  to  be  cause  for  complacency  and 
a  feeling  that  all  was  well.  They  knew,  however,  from  many 
complaints  that  most  of  the  members  were  far  from  satisfied, 
and  he  felt  that  they  had  only  made  a  start  towards  organiz- 
ing their  forces  to  advance  the  profession  to  that  opinion  in 
public  estimation  to  which  the  engineer  was  entitled.  The 
])enefits  from  membership  were  internal  and  external.  The 
first  included  professional  standing  amongst  themselves,  con- 
ferred by  membership,  the  advancement  of  professional 
knowledge  by  the  reading  and  discussion  of  papers,  and  the 
work  of  technical  committees,  conventions,  and  other  society 
activities,  etc.  The  other  class  was  broadly  covered  by  the 
proper  recognition  of  the  profession  of  engineer  by  the  pub- 
lic, including  the  proper  appreciation  of  the  engineers'  ser- 
vices on  engineering  questions  and  the  further  recognition  by 
the  public  that  the  engineer,  by  his  training  and  attainments, 
should  be  eminently  fitted  to  take  his  place  in  pulilic  affairs, 
and  that  he  should  be  sought  as  an  advisor  in  questions  not 
only  of  engineering,  but  as  well  on  other  important  matters 
where  his  engineering  training  and  standing  qualified  him  to 
give  sound  advice  on  affairs  not  directly  related  to  flie  i>rac- 
tice  of  his  profession. 

In  his  view,  they  should  strive  for  all  these  benefits, 
internal  and  external,  but  they  could  not  hope  to  attain  full 
success  in  their  quest  for  external  benefits  until  they  had  put 
their  house  thoroughly  in  order,  and  so  organized  the  insti- 
tution that  they  realized  the  internal  benefits  to  the  greatest 
extent  possible,  and  he  desired,  therefore,  to  make  a  few  su.g- 
gestions  as  to  the  improvements  within  their  immediate  grasp. 

It  seemed  important  to  have  some  arrangement  by  which 
the  considerable  portion  of  the  membership  far  removed 
from  headquarters  could  keep  in  touch  with  the  work  of  the 
society  and  could  take  its  share  of  directing  that  work.  It 
was  true  that  every  member  received  a  report  of  proceedings 
at  the  annual  meeting,  such  transactions  as  the  limited  funds 
enabled  them  to  print,  and  most  of  ihe  members  belonged  to 
some  local  branch  or  division  where  matters  of  more  or  less 
general  interest  came  up  for  discussion.  This,  however,  was 
long-range  work,  in  many  cases  divested  by  elapsed  time  of 
its  interest,  and  there  must  be  many  who  would  be  glad  to 
take  an  active  interest  and  discuss  the  affairs  from  time  to 
time  as  they  arose,  but  who  did  not  care  to  give  the  lime  to 
put  their  views  in  correspondence. 

The  bulletin  recommended  in  the  report  of  the  committee 
would  no  doubt  do  much  to  interest  the  member  far  removed 
from  headquarters  in  the  general  affairs 'of  the  society,  but  it 
could  not  well  supply  the  interest  aroused  by  an  active  par- 
ticipation in  the  direction  of  aflfairs,  and  some  plan  should  be 
devised  by  which  there  should  be  a  special  meeting  of  the 
council  at  least  once  a  year — preferably  twice — to  discuss  the 
more  important  affairs  of  the  society.  If  it  were  not  feasible 
lo  bring  the  whole  council  together,  dilegates  could  be  sent 
from   the   provincial   divisions   where    these   existed,   and   ar- 
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raiiKcnicnls  could  In-  made  to  nominate  a  councillor  to  repre- 
sent a  district  where  a  division  had  yet  been  formed.  The 
experiment  of  a  conference  was  trie<l  two  years  ago,  with 
some  success,  but  there  was  not  adcquale  machinery  in  exist- 
ence to  continue  the  good  work  started,  and  the  finances  of 
the  society  had  not  permitted  the  expense  of  calling  subse- 
quent conferences  to  consider  arrangements  for  this  and 
other  activities. 

The  president  then  referred  to  the  rjucstion  of  the  presen- 
tation of  papers  and  the  exchange  of  professional  experience 
and  thought,  and  said  that  the  shortcomings  in  this  respect 
had  not  been  remedied.  With  their  present  haphazard  ar- 
rangements interesting  and  valuable  papers  were  often  read 
at  the  branches  that  never  reached  the  publication  of  the 
society.  The  present  procedure  almost  consigned  a  paper  to 
ol)livi()n,  because  only  a  few  would  read  all  the  transactions 
en  bloc,  when  received  in  a  large  volume.  A  number  of 
papers  were  read  at  local  meetings  which,  while  not  admis- 
sabld  in  tlie  permanent  transactions  because  not  sufillciently 
technical,  were  nevertheless  very  interesting,  and  it  seemed 
to  him  that  these  should  reach  in  some  form  more  members 
of  the  society  than  happened  to  hear  them  at  the  meeting  at 
wliich  they  were  read.  He  suggested  an  arrangement  by 
which  sucli  papers  could  be  printed  in  the  monthly  bulletin. 

Substantial  improvements  could  not  be  carried  out  on 
their  present  revenue.  Expenses  were  increasing,  and  the 
amount  returned  to  the  branches  was  becoming  a  heavy  tax, 
.  last  year  having  amounted  to  $2,400.  In  his  view,  the  mcm- 
liers  were  getting  practically  all  the  service  they  could  expect 
from  the  funds  at  the  disposal  of  the  council.  The  society 
must  have  more  revenue  to  carry  out  various  improvements, 
particularly  in  giving  sucli  puljlicity  to  the  work  of  the  society 
and  profession,  both  to  the  members  and  to  the  community, 
as  would  assist  in  the  general  appreciation  of  the  engineer. 
Possibly  higher  revenue  would  mean  some  reduction  in  the 
total  toll,  but  those  who  could  not  afford  to  pay  would  still 
benefit  by  the  more  rapid  elevation  of  the  engineer  and  the 
general  esprit  dc  corps  engendered  in  the  profession.  Mr. 
I^uggan  would  not  ask  the  students  or  juniors  to  pay  in- 
creased fees,  l)ut  suggested  that  members  and  associate  mem- 
bers resident  at  headquarters,  who  liad  the  use  of  the  building 
and  library  and  of  the  clerical  staff  in  conducting  their  meet- 
ings, should  pay  larger  dues,  the  increase  for  the  associate 
members  to  be  comparatively  small  and  for  full  members  to 
be  of  a  very  considcral)le  amoimt.  The  general  funds  of  the 
society  should  not,  under  the  present  difficulties,  be  devoted 
to  the  upkeep  of  the  liranches  l)eyon(l  the  work  which  was  of 
a  general  society  nature,  such  as  the  publication  of  reports, 
actual  clerical  work  of  communication  with  headquarters,  etc., 
leaving  all  local  assessments  by  the  branches  or  divisions  to 
be  made  as  each  might  determine  for  itself. 

Reference  had  been  made  to  the  important  work  expected 
frcun  tlie  society  in  the  influence  it  should  exert  outside  its 
immediate  membership.  Tliis  seemed  to  be  the  real  goal,  be- 
cause until  governing  bodies,  corporations,  financiers,  and 
promoters  could  be  made  to  realize  that  success  or  failure  of 
an  undertaking  so  often  depended  on  the  quality  of  the  engi- 
neering advice  it  received,  the  value  of  that  advice  would  not 
be  proiH-rly  appreciated,  and  when  the  public  took  the  larger 
view  to  whicli  lie  had  referred  and  sought  engineers"  advice 
on  other  than  strictly  engineering  questions,  they  would  have 
approached  that  position  which  would  bring  the  proper  stand- 
ing and  emolument  to  the  members  of  their  profession.  It 
was  comparatively  a  new  field  for  concerted  action,  and  in 
consequence  it  did  not  seem  practicable  to  lay  down  any 
definite  course  that  would  land  them  at  the  goal.  It  would 
seem  to  be  rather  a  case  of  seizing  every  opportunity  that 
offered  either  to  the  society  or  the  individual  who  worked  to 
that  end. 

Pulilicily  ol'   llic   proper  kind   was  undoubtedly   very   im- 


portant, and  the  action  of  those  members  oi  the  Calgary 

branch  and  of  the  committee  of  ratepaying  engineers  in 
Montreal  who  gave  much  time  and  labor  without  compensa- 
tion in  a  public  service  should  do  much  for  their  cause,  and 
was  an  example  of  unselfish  work  for  the  general  good  tu  be 
highly  commended  to  those  who  might  have  similar  opiM>r- 
tunities  put  in  their  way.  Quite  recently  the  past  president — 
Mr.  Tye — had  presented  a  paper  requiring  a  large  amount  of 
thought  and  labor  upon  a  most  important  problem,  and  Mr. 
Duggan  was  sure  one  of  Mr.  Tye's  rewards  would  be  the 
knowledge  that  he  had  brought  the  whole  profession  pro- 
minently before  the  public.  It  was  not  to  be  thought  that  the 
speaker  was  insensible  to  the  public  recognition  already  ac- 
corded to  members  of  their  profession.  They  were  proud  at 
the  last  annual  meeting  to  congratulate  three  of  their  mem- 
bers who  had  been  honored  by  knighthood  for  distinguished 
engineering  and  public  services,  and  they  knew  that  other 
members  were  on  important  public  commissions. 

The  report  of  the  council  and  a  progress  report  by  the 
committee  on  the  society's  affairs  were  discussed  together  for 
the  sake  of  convenience.  I'rof.  Haultain,  the  chairman  of  the 
latter  committee,  explained  that  it  had  been  ajipointed  for  the 
purpose  of  recommending  means  to  increase  the  prestige  of 
the  society.  Since  the  report  was  issued  two  other  points  hail 
been  discussed — the  vigorous-  enforcement  of  the  society's 
by-law  referring  to  the  expulsion  of  unworthy  members  and 
approval  of  the  council's  stand  to  the  effect  that  Canadian 
engineers  should  be  exclusively  employed  on  government 
work. 

Report  of  Committee  on  Society's  Affairs  (Extract). 

Your  Committee  has  endeavored  systematically  to  obtain 
the  views  of  the  whole  membership  regarding  the  various 
points  on  which  the  Committee  is  to  report.  The  Council  of 
the  Society  of  its  own  accord  also  issued  a  circular  to  the 
whole  membership  earnestly  inviting  general  co-operation 
with   the  Committee. 

The  work  of  the  Committee  has  been  prosecuted  vig- 
orously and  a  second  general  meeting  of  the  Committee  was 
held  in  Montreal  on  the  17th  and  18th  of  November,  when 
the  whole  field  was  carefully  reviewed.  As  a  result  of  the 
deliberations  of  this  meeting  we  have  the  honor  to  transmit 
herewith  the  recommendations  which  have  been  so  far 
reached.     The  recommendations  are  as  follows: — 

1st. — The  inclusion  in  the  List  of  Members  of  a  geo- 
graphical   distribution    by    districts. 

2nd. — The  creation  of  a  new  classification  in  member- 
ship to  be  known  as  "Retired  Members,"  in  which  the  an- 
nual fee  will  be  nominal,  for  those  members  over  sixty-five 
years  of  age  who  have  been  Corporate  Members  of  the 
Society  for  over  twenty  .years,  and  who  desire  to  be  so 
classified. 

3rd. — The  publication  of  a  journal  or  periodical  at  least 
once  a  month,  devoted  largely  or  entirely  to  the  interests 
of  the  Society  and  its  members. 

4th. — The  elimination  of  interest  charges  on  annual  dues 
for  the  first  six  months  of  the  current  year,  a  fixed  charge 
of  50  cents  being  made  for  each  period  of  six  months  there- 
after during  which  the  fees  remain  unpaid. 

5th. — Systematic   publicity   in    the   public   press. 

6th. — .\  systematic  effort  to  have  recognized  university 
engineering  professors  identified  with  the  Society  and  to 
secure  the  co-operation  of  such  universities. 

7th. — The  engagement  as  soon  as  practicable  of  a  Sec- 
retary who  will  devote  his  whole  time  to  the  Society. 

8th. — The  election  of  the  Nominating  Committee  and  of 
the  Councilors  by  the   Districts. 

9th. — The  encouragement  of  the  general  use  of  the  So- 
ciety's Standard  Specifications  by  the  membership  and  by 
municipalities. 

10th. — The    change   of   n.'inir    from    i~.Tii.idi.in    >;<in>fv    of 
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Civil   Engineers   to  "The   Canadian   Institution   of   Civil    En- 
gineers," 

11th. — The  re-drafting  of  the  entire  by-laws. 

12th. — The  systematic  collection  and  filing  in  the  library 
of  important  engineering  reports  in  Canada,  Great  Britain, 
France  and  the  United  States. 

IStli. — The  appointment  of  a  Committee  to  be  known  as, 
say,  "The  Public  Service  Committee,"  whose  duty  it  shall 
be  to  take  cognizance  of  and  report  upon  any  or  all  public 
questions  or  legislation  which  may  appear  to  be  contrary  to 
sound  engineering  practice  or  to  the  interests  of  our  member- 
ship. 

14th. — The  obtaining  of  annual  grants  from  the  Domin- 
ion and  Provincial  Governments. 

On  behalf  of  the  Committee  we  would  express  the  hope 
that  these  suggestions  which  have  been  reached  after  very 
full  and  complete  discussion  may  receive  the  careful  con- 
sideration of  the  membership.  The  Committee  has  found  di- 
versity of  opinion  on  several  important  points.  Some  of  the 
more  important  features  of  the  situation  call  for  further 
deliberation  before  the  final  opinion  of  the  Committee  can 
be  expressed. 

Other  questions  have  been  under  consideration,  but  the 
deliberations  of  the  Committee  have  not  yet  progressed 
sufficiently  to  enable  definite  recommendations  to  be  made 
regarding  them.  Several  sub-committees  are  still  at  work 
and  it  is  hoped  that  much  useful  information  may  be  the 
result  of  their  deliberations. 

Submitted  on  behalf  of  the  Committee  on  Society  Affairs. 
H.  E.  T.  Haultain, 

Chairman. 
E.  W.  Oliver, 

Secretary. 

Mr.  J.  White  then  brought  forward  the  case  of  Mr. 
Thomas  Adams,  town  planning  advisor  to  the  Conservation 
Commission,  who  had  applied  for  admission  to  membership, 
and  whose  application  was  later  withdrawn.  A  voluminous 
correspondence  bearing  on  this  subject  was  read,  and  Mr. 
White  concluded  by  some  particularly  pungent  criticism  of 
the  council  and  management  of  the  society.  He  foreshadowed 
an  attempt  to  form  a  league  to  enforce  certain  alterations,  de- 
signed, he  said,  to  secure  greater  efficiency. 

Name  of  Society  Referred  Back. 

All  the  recommendaticjns  of  the  Committee  on  Society's 
Affairs  were  adopted,  with  the  exception  of  the  one  changing 
the  name  of  the  society,  on  which,  Mr.  Haultain  stated,  mem- 
bers of  the  committee  were  divided.  This  recommendation 
was  referred  back,  the  committee  to  take  a  paper  ballot  of  the 
members  and  to  present  arguments  for  and  against  the  pro- 
posed change. 

In  the  discussion  diversity  of  opinion  was  expressed  as 
to  the  name.  Prof.  Haultain  favored  a  change  with  a  view  of 
embracir.g  all  branches  of  the  engineering  profession.  The 
mining  engineers,  as  an  example,  were  not  well  represented 
in  the  society,  and  the  question  was  whether  it  would  not  be 
well  to  eliminate  the  word  "civil"  in  order  to  secure  their 
adhesion. 

Mr.  Ross  spoke  of  the  danger  of  splitting  up  engineers 
into  various  little  societies. 

Mr.  Francis  enquired  whether,  if  they  altered  the  name  of 
the  society,  would  outside  engineers  join  the  society. 

Mr.  A.  Dion  was  of  opinion  that  the  retention  of  the 
word  "civil"  was  largely  a  matter  of  sentiment,  and  this  should 
not  stand  in  the  way  of  enlarging  the  scope  of  the  society. 

Mr.  G.  A.  Mountain  pointed  out  that  the  adoption  of  the 
word  "civil"  was  actuated  by  a  desire  to  follow  the  name  of 
the  English  society.  The  Mining  Institute  included  gentle- 
men who  could  not,  owing  to  want  of  enqfineering  qualifica- 
tion, become  members  of  the  Canadian  Society  of  Civil  Engi- 
neers. 


Prof.  Haultain  did  not  pretend  that  the  Mining  Institute 
was  a  professional  body,  but  there  was  a  small  group  of 
members  who  were  anxious  to  make  it  one. 

Mr.  Oliver  stated  that  the  committee  discussed  the  ques- 
tion of  the  name  at  great  length,  and  were  not  all  agreed.  If 
the  society  dropped  the  word  "civil"  they  might  open  the 
door  to  stationary  and  other  engineers,  and  in  this  way  go 
outside  their  legitimate  object. 

Referring  to  clause  13,  Lieut.-Col.  J.  S.  Dennis  alluded  to 
the  excellent  work  of  the  society  in  discussing  public  ques- 
tions. He  particularly  referred  to  the  paper  by  Mr.  Tye  on 
"Canadian  Railway  Prolilems"  one  of  the  finest  contributions 
on  the  subject  he  knew  of.  Such  a  paper  and  another  he  had 
seen  would  strengthen  the  position  of  the  society,  as  they 
dealt  with  problems  of  great  importance,  and  would  encour- 
age members  to  tackle  such  questions. 

In  the  evening  an  informal  dinner  was  held  at  the  Uni- 
versity Club,  which  was  followed  by  a  smoking  concert  at 
the  society's  rooms.  The  arrangements  for  the  entertain- 
ment were  in  charge  of  Messrs.  J.  Duchastel,  J.  de  G.  Beau- 
bien,  W.  D.  Black,  J.  A.  DeCew,  E.  S.  Mattice,  D.  C.  Tennant, 
and  R.  M.  Wilson. 

On  Wednesday  morning,  by  the  courtesy  of  the  Montreal 
Tramways  Company,  members  were  conveyed  to  the  muni- 
tions plants  of  the  Dominion  Bridge  Company,  the  Montreal 
Ammunition  Company,  and  the  Dominion  Copper  Products 
Company,  later  being  entertained  at  luncheon  at  the  Windsor 
Hotel  by  these  companies. 

At  the  afternoon  session  Mr.  G.  C.  Parker,  of  the  Ontario 
Highways  Department,  introduced  the  report  of  the  Roads 
and  Pavements  Committee,  a  summary  of  which  has  appeared 
in  these  columns.  With  regard  to  pavements,  it  was,  he  said, 
proposed  to  get  further  data  as  to  the  whole  pavements  of 
the  Dominion.  The  appendices  1  and  3,  dealing  with  roads 
and  pavements  and  with  asphaltic  road  oils,  he  asked  should 
be  received,  and  appendix  2,  on  pavements,  received  and  re- 
commended for  adoption.  The  committee  were  waiting  for 
more  information  on  concrete  sand.  The  specifications  as  set 
forth  in  3-1  were  used  in  the  United  .States  and  in  portions  of 
Canada  for  concrete  pavements. 

Mr.  J.  A.  Jamieson  was  of  opinion  it  would  be  a  mistake 
to  adopt  an  ironclad  specification  for  concrete  sand  through- 
out the  Dominion,  in  view  of  the  great  varieties  of  sand. 
Specifications  should  be  made  broad  enough  to  cover  the 
sand  in  every  part  of  the  country. 

Mr.  Parker  said  that  this  was  the  object  in  view.  The 
specifications  were  meant  to  be  talcen  as  a  basis,  and  specifi- 
cations for  sand  to  be  drawn  up  according  to  the  materials 
which  could  be  purchased  at  a  reasonable  cost  in  the  different 
localities. 

Prof.  Brown  pointed  out  that  these  specifications  were 
for  concrete  to  be  used  in  roads  and  pavements  only. 

After  further  discussion  the  reports  were  accepted  as  sug- 
gested by  Mr.  Parker. 

The  report  of  the  Committee  on  Steel  Bridge  Specifica- 
tions, brought  up  by  Mr.  P.  B.  Motley,  elicited  considerable 
debate. 

Report  of  the  Committee  on  Steel  Bridge  Specifications. 

This  Committee  has  had  twenty  meetings  during  the 
year,  which  have  been  attended  by  most  of  the  Montreal 
members,  the  others  having  participated  by  letter,  and  a 
draft  specification  has  been  made  and  sent  out  to  the 
Branches   for  discussion. 

It  is  recommended  that  the  discussion  of  this  draft  be 
continued  during  the  coming  year,  so  that  the  views  of  all 
interested  authorities  may  be  obtained,  with  a  view  to  having 
the  specification  take  such  form  as  to  make  it  possible  for 
provincial,  municipal  and  other  bodies  to  adopt  it.  In  the 
meantime  it  is  proposed  that  the  Committee  continue  its 
work,  including  the  preparation  of  a  specification  for  Move- 
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able  Bridges  and  the  revision,  where  necessary,  of  the  present 
■   Railway  Bridge  Specification. 

In  addition  to  the  foregoing,  it  is  respectfully  suggested 
that  the  Committee  automatically  go  out  of  office  every  two 
years  and  tliat  its  personnel  be  chosen  as  follows:  One  repre- 
sentative from  each  of  the  Branches  and  four  members  re- 
siding at  or  near  headquarters.  This  arrangement  would 
have  the  cflfect  of  providing,  at  all  times,  a  working  Com- 
mittee, which  would  prepare  details  for  discussion  by  the 
Committee  as  a  whole. 

While  Moveable  Bridges  have  not  been  included  in  the 
preliminary  drafts  of  the  Highway  Bridge  Specification  and 
were  not  included  in  the  Railway  Bridge  Specifications  that 
have  been  issued,  the  Committee  has  given  some  considera- 
tion to  this  feature,  as  it  is  felt  to  be  necessary  for  complete 
specifications.  The  Committee  feels  that  a  Mechanical  and  an 
Electrical  Engineer  conversant  with  moveable  bridge  prac- 
tice would  be  of  great  service  in  this  connection,  and  suggests 
that  the  new  Committee  be  empowered  to  add  to  its  num- 
ber or  to  consult  such  experts  as  may  be  necessary  to  draft 
a   complete   specification. 

Mr.  Motley  having  referred  to  the  extensive  character  of 
the  work,  Mr.  Mountain  alluded  to  the  variety  of  specifica- 
tions for  railway  bridges  in  use,  while  on  highway  bridges 
there  was  only  the  Dominion  Government  specifications. 
When  the  composition  of  the  comtnittee  was  considered  they 
ought  to  have  the  best  specifications  in  Canada.  Mr.  Moun- 
tain further  stated  that  the  provinces  were  likely  to  draw  up 
difTerent  specifications.  If  the  society  would  draw  up  definite 
specifications  he  would  recommend  their  adoption  by  the 
Railway  Board. 

Several  members  pointed  out  the  importance  of  securing 
the  views  of  the  branches,  and  it  was  decided  to  adopt  the 
report,  with  an  understanding  that  the  draft  specifications  be 
sent  to  the  branches  with  a  request  for  criticism.  The  com- 
mittee will  be  continued,  with  power  to  add  to  its  numbers, 
the  idea  being  to  add  representatives  from  the  branches. 

Sewage  Disposal  and  Sanitation. 

Mr.  A.  Surveyer  presented  the  report  of  the  C;ommittec 
on  Sewage  Disposal  and  Sanitation.  A  deputation  had  asked 
that  certain  amendments  be  made  in  the  Quebec  laws,  and 
also  that  engineers  1)e  more  strongly  represented  on  the  Que- 
bec Superior  Board  of  Health.  Only  one  recommendation 
had  been  carried  out,  while  the  board  was  still  mainly  com- 
posed of  doctors.  It  was  asked  that  the  society's  council 
appoint  a  committee  on  legislation  to  take  up  sanitary  ques- 
tions.   This  was  agreed  to. 

A  progress  report  on  reinforced  concrete  was  read  by 
Mr.  Francis,  who  stated  that  much  work  had  been  done,  but 
nothing  tangible  accomplished.  The  Toronto  branch  had  sent 
in  an  exhaustive  report,  and  other  suggestions  had  been  re- 
ceived. The  committee  were  not  entirely  satisfied  with  the 
specifications,  and  modifications  were  being  considered. 

In  reply  to  a  criticism  that  the  committee  should  not  wait 
for  the  y\merican  society  to  move.  Prof.  Brown  pointed  out 
that  the  Cana<lian  society's  reinforced  concrete  specifications 
were  the  only  ones  on  the  continent.  The  .Xmerican  society 
had  followed  the  lead  of  Canada,  but  had  not  put  their  speci- 
fications in  a  definite  form.  The  committee  were  desirous  of 
ascertaining  if  there  were  any  weak  spots  in  the  specifica- 
tions." 

The  report  was  adopted  and  the  cummittee  continued. 

On  the  report  of  general  clauses  being  called  for,  it  was 
slated  that  the  chairman — Mr.  II.  Holgate — was  in  Jamaica, 
but  that  a  considerable  amount  of  work  had  been  done.  Mr. 
Ambrose  and  Mr.  Oliver  (Toronto)  voiced  dissatisfaction 
with  the  absence  of  the  report,  and  an  amendment  to  the 
adoption  of  the  report  in  favor  of  changing  the  personnel  of 
the  committee  was  carried. 

.\   progress  report  on   steam  boiJer  specifications   st.Tted 


that  a  Toronto  sub-committee  had  in  hand  the  comparison  of 
the  different  Canadian  codes  with  that  of  the  A.  S.  M.  E.,  with 
a  view  of  drawing  up  a  new  code. 

At  the  suggestion  of  Mr.  Jamicson  the  council  are  to  be 
asked  to  appoint  a  committee  on  Portland  cement.  He  stated 
that  he  desired  an  enquiry  as  to  whether  the  present  specifi- 
cations were  not  handicapping  cement  m:mMi:,,tiir<-r«  in  pro- 
ducing the  best  forms  of  cement. 

The  reports  of  the  Electro-Tcchnitai  v  ■.umii'ision  and 
the  Committee  on  Educational  Requirements  were  approved. 

Mr.  Butler,  referring  too  an  incident  on  the  previous  day, 
protested  against  the  proceedings  of  council  being  divulged, 
and  moved  a  resolution  that  this  should  not  be  done  without 
the  consent  of  council. 

Mr.  Tye  and  Lieut.-Col.  Dennis  supported  this,  and  the 
motion  was  carried. 

The  secretary— Prof.  McLeod— read  a  letter  from  the 
Advisory  Research  Council  stating  that  confidential  question- 
naires were  being  sent  out  to  universities,  colleges,  govern- 
ments (federal  and  provincial),  manufacturers,  and  Canadian 
industries,  members  of  technical  societies,  etc.  The  letter 
asked  for  the  co-operation  of  the  society  in  obtaining  com- 
plete information  as  to  Canadian  resources,  etc. 

Opportunity  for  Canadian  Engineers. 

Mr.  Ross  declared  that  the  appointment  of  the  council 
presented  a  great  opportunity  for  Canadian  engineers.  The 
advisory  council  were  desirous  of  obtaining  particulars  of 
the  sources  of  raw  materials,  the  difficulties  of  the  manufac- 
turers, and  information  along  those  lines.  The  society  had 
an  organization  which  extended  to  every  town  of  any  size  in 
Canada  and  many  outside  districts.  The  advisory  council  in- 
tended to  send  out  questionnaires  to  the  members  of  the  Man- 
ufacturers' .Association,  Society  of  Chemical  Industries,  Min- 
ing Institute,  and  perhaps  other  groups.  He  suggested  that  a 
joint  committee  of  the  various  societies  should  be  .T<l..r.ir-,f  so 
as  to  work  together. 

Lieut.-Col.  Dennis  strongly  supported  co-operation  by 
the  society.  There  was,  he  said,  a  report  by  a  sub-committee 
of  the  society,  addressed  to  the  Prime  Minister,  on  the 
national  industries  of  Canada.  This  was  the  work  of  Sir 
Charles  Ross  and  Messrs.  Ros.s.  Francis,  McLeod.  and  Saf- 
ford,  and  the  members  were  to  be  congratulated  that  they  had 
within  their  ranks  men  who  had  dealt  with  this  question  in 
such  a  satisfactory  manner.  He  referred  to  the  work  of  the 
C.P.R.  in  this  connection,  stating  that  they  were  engaged  in 
a  national  survey  of  Canadian  resources  through  7.000  or  8.000 
correspondents.  The  results  would  be  remarkable,  but  they 
would  show  that  Canada  was  falling  far  short  of  attempting 
to  solve  the  great  problems  which  would  have  to  be  faced 
after  the  war,  unless  there  was  a  very  considerable  industrial 
development.  He  moved  that  the  council  co-operate  with  the 
Advisory  Research  Council,  and  that  the  society  circulate  the 
report  on  natural  resources  drawn  up  by  the  society's  sub- 
committee. In  the  near  future  he  would  be  engaged  in  deal- 
ing with  the  question  of  labor,  and  also,  in  the  United  States, 
with  the  securing  of  money  for  developing  Canada.  He 
hoped  their  society  would  make  it  perfectly  clear  that  they 
were  anxious  to  give  the  government  every  assistance  in  solv- 
ing our  problems,  which  could  only  be  done  by  co-ordination 
of  effort. 

Mr.  Tye  seconded  the  motion,  and  said  that  the  society 
was  in  a  great  measure  responsible  for  the  appointment  of  the 
research  council.  Three  of  their  members— Messrs,  Ross, 
Surveyer.  and  Challics — were  oh  that  council. 

The  motion  was  carried. 

.\  telegram  from  the  Mayor  of  Calgary  was  read,  inviting 
the  society  to  hold  the  next  annual  meeting  in  that  city. 
Lieut.-Col.  Dennis  and  Mr.  .\.  S.  Dawson,  chairman  of  the 
Calgary  branch,  strongly  urged  acceptance  of  the  invitation. 
on  the  ground  that  it  was  desirable  to  get  in  closer  touch  with 
the  Western  members,  and  that  some  important  engineering 


108 


THE    CONTRACT    RECORD 


January  31,  I9l7 


works  could  be  visited.  It  was  decided  to  refer  the  matter  to 
the  council,  with  a  recommendation  that  the  invitation  be 
accepted. 

Election  of  Officers. 

The  election  of  ofticers  resulted  as  follows:  President, 
Lieut.-Col.  J.  S.  Dennis  (acclamation);  vice-presidents,  Mr.  J. 
M.  R.  Fairbairn  and  Col.  C.  N.  Monsarrat;  members  of  coun- 
cil: District  No.  1,  Messrs.  R.  A., Ross  and  J.  C.  Smith;  2,  Mr. 
H.  Lonsley;  3,  Mr.  A.  R.  Decary;  4,  Mr.  J.  White;  5,  Mr.  G. 
A.  McCarthy;  6,  Mr.  W.  Pearce;  and  7,  Mr.  J.  H.  Kennedy. 

On  taking  the  chair,  Lieut.-Col  Dennis  expressed  his  sin- 
cere thanks  for  his  election.  After  speaking  of  his  experience 
— 44  years — in  the  West,  he  promised  to  give  his  best  efforts 
so  that  at  the  end  of  the  year  it  might  be  said  something 
had  been  accomplished  by  their  joint  endeavors  for  the  bene- 
fit of  the  society.  He  hoped  that  the  society,  with  its  Cana- 
dian sentiment,  and"  having  in  the  ranks  outstanding  men  of 
the  engineering  profession,  would  do  all  that  was  possi1)le  to 
solve  our  problems.  The  people  of  Canada  had  not  appre- 
ciated the  pioneer  work  which  had  been  done  by  the  survey- 
ors and  engineers  of  Canada  in  bringing  the  country  to  its 
present  conditions;  this  was  particularly  so  as  regards  the 
West.  The  society  were  proud  of  the  part  their  members 
were  taking  overseas,  and  he  suggested  that  a  honor  roll  be 
drawn  up  and  placed  in  the  society's  building. 

The  mem1)ers  decided  to  instruct  the  council  to  carry  out 
this  suggestion. 

On  the  motion  of  Mr.  Francis,  a  cable  of  greeting  was 
instructed  to  be  sent  to  Col.  Mitchell  and.  through  him.  to  all 
the  members  at  the  front. 

It  was  announced  that  the  Gzowski  medal  had  been 
awarded  to  Messrs.  H.  Holgate,  Julian  Smith,  and  R.  M.  Wil- 
son for  their  paper  on  the  Cedars  Rapids  manufacturing  de- 
velopment. 

The  following  gentlemen  acted  as  a  reception  and  intro- 
duction committee  during  the  meeting:  Messrs.  William  Mc- 
Nab,  H.  V.  Brayley,  J.  A.  Burnett,  C.  R.  Coutlee.  and  G.  A. 
McCarthy. 


Mainly  Constructional 

East  and  West— From  Coast  to  Coast 


The  Marsh,  Bourne,  Powers  Contracting  Company,  Ltd., 
has  been  incorporated,  with  a  capital  of  $45,000;  head  office 
at  New  Westminster,  B.C. 

The  new  factory  of  the  Orillia  Worsted  Comopany,  at 
Orillia,  Ont.,  has  been  completed,  and  operations  are  to  start 
shortly.    The  building  is  three  storeys  high,  144  x  76  ft. 

The  Township  of  North  Monaghan,  Ont.,  proposes  to 
construct  one  mile  of  stone  road  this  year,  provided  assist- 
ance can  be  secured  from  the  Provincial  Government  on  the 
basis  of  the  county  scheme  for  road  building. 

Negotiations  will  shortly  be  started  with  a  view  of  re- 
opening the  plant  of  the  Superior  Portland  Cement  Company, 
in  Orangeville,  Ont.  The  plant  has  now  been  idle  for  about 
three  years,  the  company  having  been  liquidated. 

At  a  meeting  recently  held  in  the  Labor  Temple,  Toronto, 
the  cement  workers  of  Ontario  formed  a  provincial  organiza- 
tion. They  will  apply  to  the  Operative  Plasterers  and  Ce- 
ment Finishers'  International  Association  for  a  charter. 

According  to  report,  the  new  central  span  of  the  Quebec 
bridge  will  be  ready  in  September  next.  The  same  method 
of  construction  is  being  followed  as  before,  but  special  care 
is  being  taken  that  no  weak  or  defective  riember  enter  into 
it. 


Tlie  plans  of  the  officials  of  Ford  City,  Ont.,  for  a  sani- 
tary sewerage  system  for  the  town  have  been  approved  by 
the  Esse.x  Border  Utilities  Commission.  It  is  proposed  to 
lemporarily  employ  a  screening  process  at  the  river  bank  for 
the  disposal  of  the  sewage. 

A  petition  was  recently  presented  to  the  Electric  Liglit 
and  Water  Commission  of  Kincardine,  Ont.,  by  a  deputation 
consisting  of  the  Board  of  Trade  and  the  manufacturers  of 
the  town,  urging  that  the  present  source  of  water  supply  be 
changed  on  account  of  its  hardness. 

Arbitrators  for  fixing  the  water  rates  for  the  City  of 
Outremont,  P.Q.,  have  been  selected.  Mr.  Walter  I-'rancis 
will  represent  the  Montreal  Water  and  Power  Company,  Mr. 
Arthur  Surveyer  the  City  of  Outremont.  while  the  third  arbi- 
trator is  Mr.  Eugene  Lafleur,  K.C. 

The  Swenson  Engineering  Corporation,  whose  head 
t)ffice  is  in  Seattle,  Wash.,  has  been  registered  in  British  Col- 
umbia as  an  extra-provincial  company,  and  will  carry  on  busi- 
ness in  that  province,  with  head  office  in  the  city  of  Van- 
couver.   The  capital  of  the  company  is  $50,000. 

As  it  has  been  found  impossible  for  the  Doininion  Good 
Roads  Association  to  hold  its  annual  convention  in  Winnipeg, 
as  originally  planned,  arrangements  are  in  progress  for  the 
convention  to  be  held  in  Ottawa.  A  paper  ballot  of  the  exe- 
cutive is  to  be  taken  with  a  view  of  making  definite  arrange- 
ments. 

It  is  reported  that  valuable  gold  deposits  have  been  found 
fin  the  Taxis  River,  in  New  Brunswick,  not  far  from  silver 
and  lead  and  tungsten  deposits  which  have  lately  been  un- 
covered in  York  County.  The  discovery  of  these  valuable 
ores  serves  to  emphasize  the  value  of  the  mineral  wealth  of 
the  province. 

The  Provincial  Government  of  Manitoba  have  under  con- 
sideration a  project  for  increasing  the  capacity  of  the  hospi- 
tal for  the  insane  at  Brandon,  Man.  The  proposal  is  to 
enlarge  the  Brandon  asylum  so  as  to  house  the  patients  now 
at  Selkirk  and  to  use  the  .Selkirk  building  as  a  school  for  the 
feeble-minded. 

It  is  reported  that  the  Provincial  Government  proposes 
10  erect  a  500-bed  hospital  on  the  asylum  grounds  at  London, 
Ont.,  for  the  care  of  wounded  soldiers.  The  hospital  will  be 
operated  under  the  Dominion  Hospitals  Commission,  and 
when  the  war  is  over  the  building  will  be  turned  over  tfi  the 
asylum  authorities  to  use  for  the  care  of  the  insane. 

Toronto's  new  incinerator  is  now  about  to  be  put  in 
operation.  It  is  built  at  the  Don  River,  with  its  ash-run  on 
the  level  of  the  stream  and  its  charging-floor  10  or  15  feet 
higher.  Its  tipping-floor  is  approached  by  bridges  from  Wil- 
ton Avenue  and  Mountstephen  Street.  Twelve  electric  fur- 
naces have  been  installed,  and  the  chimney  of  the  incinerator 
is  175  feet  high. 

The  total  number  of  building  permits  issued  in  Stratford, 
Ont.,  during  lOlfi  was  290,  as  against  375  in  1915.  The  value 
in  1916  was  $190,619,  as  compared  with  $209,800  for  the  previ- 
ous year.  There  were  81  new  residences  erected  during  the 
year.  They  were  mostly  of  the  storey-and-a-half  type,  for 
workingmen,  and  were  valued  at  $124,500.  Factory  additions 
accounted  for  $31,244. 

A  considerable  quantity  of  ore  has  lieen  taken  out  of  the 
copper  mine  at  Dorchester,  N.B.,  and  the  outlook  for  a  suc- 
cessful operation  of  the  mines  is  considered  very  bright. 
The  ore  will  probably  be  shipped  to  the  United  States  to  be 
refined,  as  there  is  no  refining  plant  in  the  vicinity.  Develop- 
ment work  is  also  being  carried  on  at  the  copper  mines  near 
Bellisle  Station,  King's  County.    The  ore  is  of  good  quality. 

Norcross  Brothers,  Montreal,  have  been  awarded  the 
contracts  for  the  temporary  station  of  the  C.N.R.,  Montreal, 
in  connection  with  the  Mount  Royal  Tunnel,  and  for  the  ex- 
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cavatioii  in  coiiiifction  with  the  same  building',  vvliich  is  to  be 
.of  steel  and  concrete.  The  more  extensive  contract  for  the 
excavation  of  the  site  for  the  inain  and  permanent  station  has 
been  let  to  Mr.  Ansus  Sinclair,  formerly  of  New  Urunswick. 

The  Jordan  Memorial  Sanatorium  at  Kiver  Glade.  N.B., 
a  Kift*to  Ihe  province  of  Mrs.  James  C.  Jordan,  of  Boston, 
has  been  further  improved  by  recent  contributions  from  the 
same  lady.  By  the  erection  of  a  dam  700  ft.  long  an  artificial 
lake  lias  been  provided,  which  adds  greatly  to  the  value  and 
beauty  of  the  property.  The  provincial  government  has  added 
improvements  to  the  building  and  enuipment.  at  a  cost  of  over 
$10,000. 

.  Negotiations  are  under  way  by  a  syndicate  interested  in 
building  both  steel  and  wooden  ships  for  Norwegian  interests 
to  acquire  the  site  of  the  present  shipyard  at  Port  Coquittam, 
B.C.,  which  has  been  established  at  the  confluence  of  the 
I'itt  and  the  Fraser  Rivers  for  the  erection  of  wooden  ships. 
Tt  is  said  that  the  site  is  the  best  on  the  Pacific  Coast  for 
steel  shipljuilding,  the  soil  furnishing  ideal  foundations  with- 
out the  necessity  of  building  up  pile  and  cement  foundations. 

The  Department  of  Water  and  Sewerage  of  St.  John, 
N.B.,  have  been  carrying  on  excavation  work  at  the  Marsh 
Bridge,  preparatory  to  installing  a  branch  outlet  to  the  main 
si?wer,  which  empties  into  the  creek.  It  is  desired  to  make 
an  examination  of  a  section  of  the  main  sewer  near  the 
bridge,  which  is  blocked.  When  the  work  is  completed  two 
outlets  will  carry  off  the  waste.  New  floodgates  will  be  in- 
stalled. They  will  be  of  wood,  encased  in  iron,  and  will  be 
ready  for  use  in  a  month. 

It  is  understood  that  a  start  is  to  be  made  next  summer 
in  connection  with  work  on  the  proposed  provincial  highway 
from  Windsor  to  the  Quebec  boundary.  No  construction 
which  will  involve  any  large  capital  expenditure  is  to  be  un- 
dertaken until  after  the  war,  but  an  effort  will  be  made  to 
bring  the  road  into  better  shape  by  placing  superintendents 
and  repair  gangs  at  work  on  various  sections.  The  plans  in 
hand  involve  a  good  deal  of  ditching,  some  reconstruction  of 
small  bridges  and  culverts,  and  possibly  construction  of  short 
sections. 

Canadian  Aeroplanes,  Limited,  have  purchased  a  site,  oyi 
acres  in  extent,  in  the  city  of  Toronto,  where  they  will  erect 
an  aeroplane  factory,  at  a  cost  of  some  $200,000.  The  loca- 
rion  is  on  tlie  vacant  property  west  of  DufVerin  Street  and 
north  of  I-appin  Avenue.  The  buildings  will  be  of  brick  and 
steel  construction,  and  will  occupy  iyi  acres,  leaving  the  re- 
mainder of  the  site  for  future  extensions.  Erection  is  to 
start  in  the  beginning  of  February,  the  plans  being  prepared 
by  Mr.  John  M.  Lyle.  It  is  expected  that  the  factory  will  be 
in  operation  early  in  the  summer. 

At  a  recent  meeting  of  the  York  Township  Council  a  re- 
port was  submitted  by  Engineer  Barber  regarding  the  pro- 
l)osed  waterworks  system  for  the  township.  The  members 
tlien  decided  to  call  tenders  for  sections  "A"  and  "B"  of  the 
system,  for  which  plans  have  been  drawn  up.  The  estimated 
cost  of  this  part  of  the  work  is  $320,000.  and  the  system  ■ 
covers  the  district  north  of  the  city  as  far  west  as  Duflferin 
Street  and  the  Swansea  and  Baby  Point  districts.  A  two-foot 
main  will  be  laid  on  Eglinton.  from  the  city  limits  west  to 
DufTerin,  with  twclve-incli  mains  on  Spadina  Road.  Vaugban 
Road.  Wychwood  Avenue,  and  Oakwood  Avenue.  Six-inch 
service  mains  will  be  laid  on  the  cross  streets. 

A  disastrous  fire  at  Lyall,  Man.,  recently  destroyed  the 
large  cut-stone  plant  owned  by  the  Wallace  Sandstone  Quar- 
ries, Ltd.,  which  was  the  largest  plant  of  this  kind  in  Canada. 
The  loss  is  estimated  at  a  quarter  of  a  million  dollars,  and 
about  one  hundred  men  will  be  thrown  out  of  employment. 
It  is  expected  that  it  will  be  rebuilt  in  the  near  future.  The 
Wallace  Sandstone  Quarries,  Ltd..  operates  in  Montreal.  Ot- 
tawa, and  Wallace,  N.S.,  and  is  owned  by  the  Peter  Lyall  & 


Sons  Construction  Company,  of  Montreal.  The  fire  occurred 
at  a  very  unfortunate  time,  as  the  company  was  working  on 
the  Manitoba  Parliament  Buildings,  and  there  was  also  a 
prospect  of  stone  being  cut  at  their  quarries  for  Ottawa. 

Jhe  $1,000,(MW  ijulp  and  paper  mill  to  be  erected  at  Port 
Arthur,  Ont.,  by  the  Port  Arthur  Pulp  and  Paper  Company, 
Ltd.,  will  include  the  following  buildings:  Digester  building, 
20x209  ft.;  work  room,  70x160  ft.;  pit  room,  42x200  ft.; 
bleaching  rooms,  26x200  ft.;  settling  tanks,  42x138  ft.;  acid 
room,  36x108  ft.;  boiler  room,  110x100  ft.;  beater  room, 
HO  X  !«.')  ft.;  paper  machine  room,  72x230  ft.;  finishing  room, 
'.to  x  170  ft.;  shipping  room.  55x170  ft.  All  buildings  will  be 
of  brick  and  reinforced  concrete  construction,  with  steel 
trusses.  No  general  contract  for  the  entire  worjc  will  be  let. 
but  contracts  will  be  awarded  for  each  building  separately, 
and,  as  far  as  possible,  are  to  be.  given  to  contractors  in  Port 
.\rthur  and  Fort  William.  Blasting  operations  to  clear  and 
level  the  site  are  now  in  progress.  The  first  unit  will  be  a 
."iO-ton  sulphite  plant.  Operating  power  will  be  supplied  by 
the  Ontario  Hydro-Electric  Commission,  and  no  transformers 
or  generators  will  be  needed.  The  Manitomac  Engineering 
Company,  Manitomac,  Wis.,  have  the  contract  for  supplying 
two  digesters,  16x  .V>.  One  million  hard-burned  brick  will  be 
required. 


Personal 

At  the  initial  meeting  of  the   Kincardine   Electric  Light 
and   Water   Commission   Mr.   J.   B.   Watson   was   re-elected 

chairman. 


Obituary 

Mr.  l-'rank  Gilbert,  at  one  time  a  member  of  the  firm  of 
Gilbert  Brothers,  engineers  and  contractors,  Montreal,  died 
at  Westmount  on  Jan.  23,  aged  70.  The  firm  did  considerable 
work  in  the  development  of  the  Montreal  harbor. 

Mr.  Samuel  Archer,  one  of  the  survivors  of  the  Royal 
Engineers  who  laid  out  the  city  of  Vancouver,  B.C.,  died  re- 
cently, having  reached  a  ripe  old  age.  The  late  Mr.  Archer 
came  from  England  in  the  year  1859,  when  he  was  about 
twenty  years  old.  and  made  his  home  in  British  Columbia. 
After  the  Engineers  were  discharged  in  1863  he  went  to  the 
Cariboo  country,  but  returned  to  the  Coast  a  few  years  later, 
and  had  since  lived  mostly  in  Vancouver  and  the  surrounding 
district. 


Trade  Publication 

Inter-ConimunicatiiiK  Telephone  Systems — bulletin 
No.  1017.  by  StronibcrR-Carlson  Telephone  Manufac- 
turing Company,  Toronto,  describing  and  illustrating 
the  various  types  of  inter-communicating  -telephone 
systems  supplied  by  this  company. 


"The  people  of  Canada  should  practice  econo- 
my, which  results  in  greater  national  saving. 
Every  man  over  twenty-one  understands  how  to 
economize,  and  every  man  can  carry  it  out  if  he 
wants  to  carry  it  out.  Let  us  economise.  Let  us 
make  our  savings  serve  the  purposes  of  war.  Let 
the  people  of  the  Dominion,  by  thrift  and  econo- 
my, make  their  dollars  fight  the  Hun." — Sir  Thos. 
White. 


Contracts   Department 

News     of    Special    Interest    to    Contractors,    En^neers,    Manufacturers    and 

Dealers  in  Building  Supplies 


Waterworks,  Sewerage   and 
Roadways 

Cayuga,  Ont. 

Work  will  start  in  the  spring  on  ai> 
extension  to  waterworks  to  cost  $7,500. 
The  following  material  is  required  for 
the  project: — 1  plungfr  pump,  500  gal- 
lons per  minute;  1  steel  tower  stand  pipe, 
00  ft.  high,  20,000  gallons  capacity;  2,400 
ft.  cast  iron  and  steel  pipe,  4  in.,  6  in. 
and  8  in.  diameter;  7  hydrants;  7  valves. 
Engineers,  Jackson  &  Lee,  Temple  Bldg., 
Brantford,   Ont. 

Edmonton,  Alta. 

The  City  Council  contemplates  in- 
stalling a  chlorine  control  apparatus  for 
the  bacterial  purification  of  the  city 
water. 

Jasper  Park,  Alta. 

Work  is  in  progress  on  the  road  from 
Jasper  to  Mount  Cavcl,  under  supervision 
of  Engineer  .Mfred  Driscoll.  and  will  be 
completed  about  July,  lOlT.  Several 
bridges  are  required. 

London,  Ont. 

Tenders  will  be  called  about  February 
15th  by  the  City  Council  for  the  supply 
of  cement  and  vitrified  sewer  pipes.  En- 
gineer, H.  A.  Brazier. 

Montreal  South,  Que. 

By-law  will  be  submitted  about  Fel)ru- 
ary  ;)rd  for  the  construction  of  a  water- 
works to  cost  $180,000.  Engineer,  E. 
Drinkwater,  St,  Lambert. 

Rockland,  Ont. 

A  supply  from  springs  about  V/z 
miles  from  town  is  under  consideration 
by  the  Town  Council.  Clerk,  Jas.  N. 
Lagrois. 

St.  Clements,  Man. 

Tenders  will  be  received  by  the  secre- 
tary-treasurer of  the  Rural  Municipal 
Council  until  Feb.  1st  for  3,000  yards  of 
gravel  ,for  road  construction.  Clerk, 
Thos.  Munn. 

York  Township,  Ont. 

The  Township  Council  have  instructed 
their  engineer,  Frank  Barber,  57  Ade- 
laide Street  East,  Toronto,  to  call  for 
tenders  for  work  in  connection  with  pro- 
posed waterworks  system  for  the  town- 
ship. Followng  are  the  estimates: —  Sec- 
tion A,  24-in.  trunk  main  on  Eglinton, 
$73,683;  16-in.  trunk  main  on  Eglinton, 
$27,017;  2-in.  main  on  Spadina  Road, 
$22,410;  13-in.  main  on  Oakwood,  $26,740; 
12-in.  main  on  Vaughan,  $26,896;  12-in. 
main  on  Roach,  etc.,  $18,085.  Sec.  B,  12-in. 
main  on  Jane,  $13,841;  13-in.  main  on 
St.  Clair,  $9,103;  12-in.  main  on  Dun- 
das,  $21,115;  12-in.  main  on  Bloor,  $6,970. 

The  York  Township  Council  are  re- 
ceiving tenders  for  the  following  sup- 
plies until  February  12th: — Cast  iron 
pipe,  special  castings,  valves,  hydrants, 
tops,  covers,  plugs,  Venturi  meters,  re- 
corders,  and   check  valves. 


Railroads,  Bridges  and  Wharves 

Calgary,  Alta. 

F.  N.  Alexandria,  C.  P.  R.  Station,  has 
been  appointed  architect  for  the  addi- 
tion to  be  made  to  the  Canadian  Pacific 
Railway's  stockyards  to  cost  $75,000. 
President,  J.  M.  Cameron.  Date  of  call- 
ing tenders  not  yet  decided. 

Edmonton,  Alta. 

The  Edmonton  Power  Company,  Ltd.. 
C.P.R.  Block,  are  now  making  surveys  for 
an  80-mile  railway  from  the  city  to  site 
of  power  plant.  Railway  will  be  steam 
and  later  converted  into  electric.  Work 
on  power  plant  will  be  started  on  com- 
pletion of  railway  in  about  a  year.  Con- 
struction camp  now  being  arranged. 
Manager  and  engineer,  E.  W.  Bowness. 

Etobicoke  Township,  Ont. 

Plans  are  being  prepared  for  a  bridge 
of  steel  construction  to  be  erected  by 
the  Toronto-Hamilton  Highway  Com- 
mission.    49     Wellington     E.,     Toronto. 

Cost,  $10,000. 

Humberstone  Township.  Ont. 

T^le  T.  H.  &  B.  Railway,  Hamilton. 
Ont.,  are  considering  the  construction 
of  a  railway  from  Welland  to  Port  Col- 
borne.     Further  details  later. 

Montreal,  Que. 

Work  will  be  started  shortly  by  the 
general  contractors,  Norcross  Bros.,  10 
Cathcart  Street,  on  the  Canadian  North- 
ern Railway  station  to  cost  $150,000. 
They  will  receive  tenders  on  roofing, 
electrical  work,  heating,  plumbing,  plast- 
ering, painting,  excavating  and  structur- 
al concrete  and  purchase  100  tons  rein- 
forcing steel,  also  tiles  and  paving  blocks. 

Napanee,  Ont. 

Plans  have  been  drawn  for  a  station 
of  brick  construction  to  be  erected  by  the 
Canadian  Northern  Railway.  Head  Ofiicc 
King  &  Toronto  Streets,  Toronto,   Ont. 

Peace  River,  Alta.    - 

The  Edmonton,  Dunvegan  &  B.  C. 
Railway  have  started  work  on  the 
$1,000,000  steel  bridge  to  cross  the  Peace 
River.  The  agitation  is  strong  to  have 
bridge  suitable  for  ordinary  traffic  as  well 
as  railroad  traffic.  Engineer,  N.  R. 
Smith,  Chairman  E.  D.  &  B.  C.  Ry., 
Edmonton,  Alta. 

St.  Clements,  Man. 

Tenders  will  be  received  until  Feb.  1st 
for  the  building  of  a  pile  bridge  over 
Cook's  Creek.  Clerk  of  'Rural  Municipal 
Council,  Thomas  Munn.  Plans  and  spe- 
cifications at  Municipal  Office,  Selkirk, 
Man.,  or  Highway  Commissioner's  Office. 
I'arliament  Buildings,  Winnipeg. 

Toronto,  Ont. 

A  bill  will  be  submitted  to  the  Legis- 
lature to  empower  the  Board  of  Control 
to  establish  coal  docks  and  storage,  at  a 
total  cost  of  $2,000,000.  Secretary,  Thos. 
McQueen,  City  Hall. 

Victoria,  B.C. 

The  Department  of  Marine.  Ottawa, 
will    erect    a    large    concrete    lighthouse 


here  as  soon  as  the  Ogden  Point  Break- 
water is  finished. 

Wainfleet  Township,  Ont. 

The  T.  H.  &  B.  Railway,  Hamilton, 
Ont.,  propose  to  construct  a  line  from 
Port  Colborne  to  Maitland.  Further 
details  when  available. 

Winnipeg,  Man. 

The  Kenora  &  English  Ry.  Co.  has 
applied  for  authority  to  construct  and 
operate  a  railway  line  between  Imperior 
Jet.  and  Winnipeg.  Incorporation  em- 
powers company  to  develop  electric  or 
other  energy  and  construct  wharves, 
hotels,  etc. 

CONTRACTS  AWARDED 

• 

East  Angus,  Que. 

Wilfred  Poulin,  Marieville,  Que.,  has 
been  awarded  the  general  contract  for 
the  erection  of  a  steel  bridge  across  the 
St.  Francis  River  to  cost  $45,000.  Work 
will  start  immediately.  Steel  work  will 
probably  be  sub-let. 


Public  Buildings,  Churches 
and  Schools 

Alliance,  Alta. 

\.  M.  Jeffers,  McLeod  Bldg.,  Ed- 
monton, has  been  appointed  architect  for 
the  school  to  be  erected  here.  Secre- 
tary-Treasurer, J.  A.  MacTavish.  Ten- 
ders will  be  called  in  the  spring. 

Burlington  Beach,  Ont. 

A.  Burke,  17  Mulberry  Street,  Hamil- 
ton, intends  to  erect  a  number  of  pa- 
vilions, booths,  etc.  Further  details 
later. 

Chicoutimi,  Que. 

The  Hotel  Dieu  St.  Valier  are  con- 
sidering   the    erection    of    a    four-storey 

addition  to  monastry. 

Claremont,  Ont. 

Tenders  close  February  8th  for  ma- 
sonry and  carpentry  work  for  two-room 
addition  to  school  for  School  Section  No. 
15,  Pickering  Township;  cost  $10,000. 
Secretary,  T.   M.   Evans. 

Empress,  Alta. 

A.  M.  Jeffers,  McLeod  Bldg.,  Edmon- 
ton, has  been  appointed  architect  for  2-" 
storey,   brick   construction   school    to   be 
erected  in  the  spring. 

Halifax,  N.S. 

The  Board  of  School  Commissioners 
are  having  plans  prepared  by  H.  E. 
Gates.  Mollis  Street,  for  the  erection  of 
the  St.  Patricks  Boys  School  to  cost 
$100,000,  on  Brunswick  Ave.  Chairman, 
H.   E.  Pike. 

The  Roman  Catholic  Episcopal  Cor- 
poration, Dresden  Row,  arc  considering 
the  erection  of  a  chapel.  Tenders  will 
likely  be  called  shortly.  Secretary- 
Treasurer,  J.  W.  Regan,  Hollis  Street. 

Korah,  Ont. 

Tenders  will  be  received  by  the  archi- 
tect, Thos.  R.  Wilks.  Farewell  Building. 
Queen  Street,  Sault  Ste.  Marie,  Ont.,  un- 
til noon,   February  3rd,  for  the  erection 
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Ganada's    Problem    One    of    Gonservation 
and  Development 

IN  his  annual  report  to  the  Commission  of  Conser- 
vation, meeting  at  Ottawa,  Mr.  Thomas  Adams, 
the  town  planning  adviser  to  the  Commission, 
discussed  some  of  the  most  important  problems 
confronting  the  people  of  the  Dominion  at  the  present 
time,  which  must  be  solved  if  this  country  is  ever  lo 
forestall  developments  in  a  haphazard  and  unscientific 
manner.  Canada's  position  is  the  antithesi.s  of  that 
of  Europe,  llcr  probleins  involve  an  opposite  need, 
for,  as  Mr.  Adams  says.  "Whereas  the  task  of  Europe 
after  the  war  will  be  to  restore  and  re-construct,  the 
task  of  Canada  will  be  to  conserve  and  develop.     We 


are  at  tlie  upciiing  of  a  new  era  of  social  constructiun 
and  natural  expansion  and  the  question  i-  ""t  wlutlicr 
we  will  grow,  but  how  we  will  grow." 

'Jhere  are  jierhaps  four  urgent  necd.>,  m  ..u  .\.i.iiii-^ 
n|)inion,  on  which  emphasis  should  be  jilaced :  the  re- 
alization of  efficiency,  convenience,  health  and  amen- 
ity, by  proper  jdanning  and  development  of  land;  the 
>tiniulation  of  scientific  training  and  improvement  in 
educational  methods,  particularly  in  rural  districts ;  the 
improvement  of  the  government  organization,  especi- 
ally of  that  dealing  with  municipal  affairs;  the  provi- 
sion of  facilities  for  social  intercourse  and  co-operation, 
rural  credit,  and  the  development  of  industry  in  the 
rural  districts.  Important  as  all  these  matters  arc,  the 
tirst  requires,  perhaps,  the  most  urgent  solution. 

4>  «  4> 

Town  planning  is  conceded  to  be  the  most  import- 
ant matter  exercising  the  munici|>al  mind.  The  term 
does  not  involve  the  limited  conception  apt  to  be  asso- 
cited  with  it,  of  laying  out  cities  with  broad  streets, 
beautiful  lawns,  or  spacious  parks.  Town  planning 
includes  all  this,  but  these  ideas  can,  as  a  rule,  be  ad- 
vocated only  for  the  newer  sections  or  suburbs  of  our 
cities.  Town  planning  must  equally  apply  to  the  old 
portions.  It  must  embrace  in  its  work  the  slum  as 
well  as  the  more  select  parts.  In  its  broadest  meaning, 
then,  town  planning  is  an  uplifting,  social  idea.  It 
aims  to  so  adjust  conditions  as  to  make  life  worth 
living,  to  impress  the  people  with  the  value  of  beauti- 
ful surroundings,  to  remove  gloomy  environments,  to 
eliminate  selfish  disregard  of  the  neighbour's  welfare, 
to  awaken  a  realization  that  the  happiness-  and  pros- 
perity of  a  nation  lie  in  securing  for  its  j)C(jple  a  full 
measure  of  nature's  gifts. 

We  are  glad  to  say  that  the  value  of  town  planning 
is  being  realized  and  that,  thanks  to  the  propaganda  of 
the  Commis.sion  of  Conservation  and  Mr.  Adams. 
municipalities  throughout  Canada  are  taking  up  the 
matter  seriously  and  thoughtfully.  .Admirable  as  the 
ideas  incorporated  in  a  town  planning  scheme  are,  they 
by  no  means  limit  themselves  to  application  in  our 
urban  districts  merely ;  the  value  of  planning  ought 
no  less  to  be  recognized  in  the  nation  as  a  whole. 
There  must  be  such  conditions  produced  as  will  give 
to  our  human  resources  a  higher  value,  and  this  is 
what  town  planning  aims  to  do  for  the  centres  of 
population.  Nation  planning  can  produce  like  results 
throughout  the  nation.  The  rural  districts  as  well  as 
the  urban,  must  be  made  to  conform  to  the  ideas  of 

planning. 

♦         «         ♦ 

This  is  precisely  what  Mr.  .\dams  pleads  for.  He 
urges  the  placing  of  a  higher  value  upon  our  human 
resources.  In  Canada  our  natural  resources  are,  to 
all  effect,  unlimited.  We  need  human  activity  to  ob- 
tain them  and  human  ingenuity  to  put  them  to  use. 
We  aim  at  increasing  production.  What  counts  most 
largely  in  productivity  is  a  conservation  of  life,  so  far 
as  it  implies  a  development  of  the  qualities  of  effici- 
ency and  of  the  capacity  to  make  the  best  economic 
use  of  the  resources  on  the  part  of  the  people.  To 
secure  that  conservation  our  first  task,  states  Mr.  .Ad- 
ams, is  to  apply  scientific  methtxls  to  the  planning  of 
land,  which  means  laying  out  of  our  national  territory 
in  such  a  way  as  will  place  the  highest  value  on  the 
human  element  by  producing  improved  facilities  for 
co-operation,  distribution  of  products,  carrying  on  of 
rural  industries,  education,  and  so  on — all  of  which 
can  only  be  provided  if  land  is  planned  to  secure  bet- 
ter means  of  communication  and  closer  settlement,  and 
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if  more  encouragement  is  given  to  the  producer  and 
less  to  those  who  exploit  the  producer. 

The  matter  of  planning  is  many-sided  and  involves 
a  great  many  problems,  each  in  itself  comprehensive. 
Such  things  as  taxation,  good  roads,  the  elimination  of 
speculation,  sanitation,  prevention  of  disease,  educa- 
tion, social  intercourse,  rural  credit  and  rural  industry 
— all  of  these,  with  as  many  others,  must  be  given  the 
most  serious  and  considerate  thought.  Only  when  all 
have  been  solved  to  more  or  less  completeness,  can 
it  be  said  that  an  attempt  has  been  made  to  plan  the 
nation.  There  is  plenty  of  scope  offered  for  the  engi- 
neer and  for  the  practical  man  of  affairs.  Their  in- 
fluence will  be  required  and  will  l)e  sought,  for  it  is 
through  them  alone  that  many  of  the  problems  can 
be  comprehended. 

'J'he  modus  operandi  is  itself  an  intricate  problem. 
The  question  is: — Is  the  problem  too  great  to  be  dealt 
with  effectively?  It  is,  if  wq  try  to  plan  Canada  from 
Ottawa  or  Ontario  from  Toronto.  We  must  plan  first 
to  secure  right  development  and  settle  the  i)rinciples 
of  procedure  in  central  governments,  but  greater  re- 
sponsibility for  administration  must  be  placed  on  local 
authorities. 


Need  of  C.S  G.E.  Annual  Meeting 
in  the  West 

THE  invitation  to  the  Canadian  .Society  ul  Civil 
Engineers  to  hold  the  next  annual  meeting  in 
Calgary  was  very  cordially  received  at  the  re- 
cent meeting  in  Montreal.  It  was  strenuously 
supported  by  the  new  president.  l.ieut.-Col.  j.  S.  Den- 
nis, who,  although  an  I'lasterner  by  birth,  spent  forty- 
four  years  in  the  West.  He  is  a  most  enthusiastic  be- 
liever in  the  possibilities  of  the  Western  provinces, 
and,  as  one  member  remarked,  the  imitatinu  has  the 
advantage  of  a  friend  at  court  when  the  (piestion  is 
discussed  by  the  Coinicil.  It  was  suggested  that  a 
summer  convention  might  be  ])ossible,  instead  of  the 
annual  meeting,  but  the  backers  of  the  invitation  did 
not  regard  this  proposal  with  favor. 

The  principal  object  in  holding  the  annual  meeting 
in  the  West  is  to  get  into  closer  relation  with  members 
who  are  so  far  removed  from  headquarters  as  to  feel 
but  little  interest  in  the  society.  This  point  was  em- 
phasized in  the  speech  of  the  retiring  president,  .Mr.  G. 
If.  Duggan.  It  is  a  difficult  problem  to  solve  satisfac- 
torily, and  one  that  is  inherent  in  a  society  with  mem- 
bers scattered  throughout  the  Dominion.  The  estab- 
lishment of  branches,  particularly  in  the  West,  has 
resulted  in  a  large  addition  to  the  membership.  Con- 
trasting 1887  with  1916  the  increase  west  of  Port 
Arthur  has  been  comparatively  verj^  large,  but  this  has 
to  a  certain  extent  increased  the  difficult}'.  Mr.  Dug- 
gan dealt  very  frankly  with  the  position,  and  made 
several  suggestions  in  the  direction  of  increasing  the 
interest  of  such  members  in  the  general  work  of  the 
society  and  of  building  up  a  strong  national  organiza- 
tion. 

In  view  of  criticisms  which  have  come  from  the 
West  it  would  undoubtedly  be  a  wise  move  to  hold  the 
annual  meeting  in  Calgary — this  being  the  second  time 
that  such  a  gathering  would  be  held  west  of  Port 
Arthur.  It  would  consolidate  the  position  of  the 
society  in  our  Western  provinces,  and  show  that  the 
Council  are  not  so  oblivious  to  the  claims  of  the  distant 
members  as  has  been  asserted.  There 'are  many  diffi- 
culties in  thus  removing  the  locale  of  the  meeting  from 
Montreal,  but  it  was  evident  from  the  tone  of  the 
speeches  made  in  reply  to  the  invitation  that  the  lattei 
will  receive  a  more  than  sympathetic  consideration. 


Organization    of   Saskatchewan 
Branch  G.S.G.E. 

.After  a  number  (jf  (irganizing  and  committee  meet- 
ings, the  Saskatchewan  branch  of  the  Canadian  So- 
ciety of  Civil  Engineers  was  formed  at  a  meeting  held 
in  the  City  Commissioner's  office  at  Regina  on  Janu- 
ary 30th,  the  branch  to  include  every  member  of  the 
.society  residing  in  Saskatchewan. 

A  list  of  officers  was  presented  by  a  noininating 
committee  to  be  submitted  to  letter-ballot,  which  will 
be  voted  upon  at  the  next  regular"  meeting.  The  offi- 
cers comprise  a  chairman,  vice-chairman,  secretarv- 
treasurer,  and  five  members  of  executive  committee. 
The  following  naiues  are  suggested :  Por  chairman, 
Mr.  L.  A.  Thornton,  of  Regina;  vice-chairman,  Mr.  d. 
D.  Mackie,  of  Moose  Jaw ;  executive  committee : 
Messrs.  H.  S.  Carpenter  and  E.  G.  Montgomery,  of 
Regina;  Mr.  T.  C.  McNabb.  of  Moose  Jaw',  and  Prof. 
A.  R.  Greig  and  Mr.  C.  J.  Yorath,  of  Saskatoon  ;  for 
secretary-treasurer,  J.  N.  de  Stein,  of  Regina. 

Resides  the  regular  meetings,  a  large  summer  meet- 
ing will  be  held  alternately  in  the  various  centres  or 
the  province,  for  this  year  Saskatoon  having  been 
chosen. 

An  advisory  board  will  be  nominated  to  represent 
each  branch  of  the  engineering  profession  in  the  pro- 
vince, which  committee  will  give  professional  advice 
to  members  requiring  such  and  will  also  report  to  the 
council  in  all  professional  matters  where  the  standing 
of  the  profession  is  in\'olved. 


Ginadian    and    International    Good    Roads 
Gongress   at   Ottawa 

After  consideration,  it  has  been  decided  to  hold  the 
fourth  Canadian  and  International  Good  Roads  Con- 
gress on  April  10-14  at  Ottawa.  It  had  been  originallv 
intended  to  go  to  Winni])eg  this  year,  but  some  diffi- 
culties arose  and  it  was  found  impos.sible  to  accept 
the  Western  invitation.  One  reason  for  going  to  Ot- 
tawa is  that  it  will  enable  clo.ser  relations  to  be  estab- 
lished with  the  Federal  Government  in  connection 
with  good  roads ;  it  is  also  a  convenient  centre  for  On- 
tario and  Quebec  delegates.  As  usual,  the  papers  will 
cover  all  phases  of  road  engineering,  construction,  ma- 
terials, costs,  and  methods.  On  the  same  occasion  the 
annual  ineeting  of  the  Dominion  Good  Roads  Associa- 
tion will  be  held,  at  which  consideration  willbe  given 
to  a  proposal  to  reorganize  the  association  on  a  legal 
basis  by  introducing  a  bill  for  Dominion  incorporation. 
It  is  believed  that  this  will  enable  the  Association  to 
extend  its  operations. 


Dr. 


Goleman  Will  Address  Toronto 
Branch  G.S.G.E. 


The  Toronto  branch  will  hold  its  regular  monthly 
meeting  in  the  Chemistry  and  Mining  Building  of  the 
University  of  Toronto  on  Tuesday,  February  13tli,  at 
8  p.m.,  when  Dr.  A.  P.  Coleman  will  deliver  his  lecture 
on  "Labrador  Revisited."  Dr.  Coleman  has  made  two 
trips  to  the  wilds  of  Labrador  and  has  secured  many 
beautiful  slides,  which  he  will  present  on  Tuesdav 
night.  As  this  meeting  will  be  of  general  interest,  the 
executive  extends  a  cordial  invitation  to  the  members 
to  bring  their  lady  friends.  The  membership  lists  ot 
the  Toronto  branch  are  being  revised,  and  the  .secre- 
tary will  be  pleased  to  hear  from  any  member  of  the 
Canadian  Society  of  Civil  Engineers  residing  in  To- 
ronto who  has  not  been  getting  notices  of  the  meeting. 


Fcl 
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General  Specifications 

Bridges  i 

As  an  ajipendix  to  the  annual  rei)c)rt  on  highway 
imi)r()vcnieiit  in  Ontaricj,  the  Department  of 
I'ublic  Highways  has  recently  published  a  set 
of  general  specificaticMis  for  concrete  highway 
bridges,  in  accordance  with  which  every  concrete 
bridge  constructed  by  the  C(jrporation  of  a  county 
md  every  such  bridge  exceeding  20  feet  clear  span  con- 
structed by  the  corporation  of  a  townshi]),  must  be 
<lesigned  and  built,  as  ])rovided  by  the  Municipal 
Amendment  Act,  Ontario,  1916.  These  sijecitications, 
as  well  as  covering  in  detail  the  design  and  methods 
of  construction  of  all  concrete  bridges,  embrace  the 
conditions  governing  the  selection,  grading  and  pro- 
])ortioning  of  the  materials,  the  mixing  and  jdacing  of 
concrete,  and  the  arrangement  of  forms  and  centering. 
l''rt)m  these  sijccilications  are  extracted  a  few  of  the 
more  ]jromineiit  items  which  nnist  govern  concrete 
bridge  design  in  Ontario: 

The  general  type  of  concrete  bridge  shall   prefer 
ably  be  as  follows,  but  it  is  understood  that  the  limit- 
ing lengths  are   not   al)solute,  ;ind   may  be   varied  a- 
occasion  permits : 

(1)  A  concrete  arch,  or  concrete  abutments  with 
Sab  covering  for  spans  up  to  IS  feet. 

(2)  A  concrete  arch,  or  concrete  beam  bridge  for 
spans  from  18  feet  tf)  40  feet. 

(3)  A  concrete  arch  ff>r  sjians  exceeding  40  feet  in 
length. 

l-'or  short  sjians  (Jii  main  higiiways,  a  clear  width 
of  roadway  of  18  or  20  feet  is  desir.ible  and  this  width 
should  not  be  less  than  16  feet  on  longer  spans.  The 
clear  distance  between  the  inside  edges  of  handrail 
shall  be  at  least  fom-  inches  greater  than  the  clear 
width  of  roadway. 

Unit  Stresses 

All  parts  of  the  concrete  structure  shall  be  pro- 
portioned so  as  not  to  exceed  the  following  unit 
stresses  in  pounds  jier  stpiarc  inch  for  stone  or  gravel 
concrete :- — 

Extreme  fibres  of  Ueani.s  and  slabs  for  l)endiiig C50 

Columns   whose   Ungtli   dot-s   not   exceed    15   times   the 

least   width 500 

Hooped    columns,    whose    lenyih    docs    nut    r\r,id    i;, 

times  the  least  width 050 

.Shearing  stress  in  concrete 60 

Mond  between  plain  steel  and  concrete 00 

Bond  between  deformed  steel  and  concrete 100 

tension    in    structural    steel    Ki.OOO 

Hard  steel,  tension .  .   20,000 

The  bearing  strengtii  of  soils  undir  ioundations 
shall,  if  possible,  be  based  on  actual  test,  but  wliere 
this  is  impracticable,  the  following  shall  bo  used: 

Rock  in  thick  beds 35  tons  per  sq.  ft. 

Strong  gravel  and  coarse  sand,  dr\  S  tons  per  sq.  ft. 

Compact  sand  or  firm  clay,  dry  . .  4  tons  per  sq.  ft. 

(.'lay,   moderately   dry    :t  tons  per  sq.  ft. 

triean,  dry  sand,   ti.ii   .(in. in.  , I  ■•  tons  per  sq.  ft. 

Wet  clay ton  per  sq.  ft. 

Oiiicksand  and  «<t.  \  u  Kinit;   si.n^    .       ..  i,i         ionspersq.fi. 

Permissible  Loading 

Each  structure  shall  be  designed  to  carry  the  fol- 
lowing loads: 

(1)  A  dead  load  consisting  of  the  total  weight  of 
concrete,   steel   .ind   other   materi.il    therein,   including 
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the  weight  of  earth  or  other  superimp^jsed  filtinf;;  the 
weight  of  ccjncrete  to  be  assumed  at  150  pounds  per 
cubic  foot,  and  earth  fill  at  100  pounds  per  cubic  fcKJt. 

(2)  A  uniform  live  load  expressed  in  ixninds  per 
s<|uare  foot  of  floor  surface,  covering  the  whole  or  any 
])art  of  the  bridge. 

(3)  A  concentrated  live  load  expressed  in  tons, 
passing  over  any  portion  of  the  bridge,  on  two  axles 
at  10  feet  centres  and  6  feet  gauge,  two-thirds  of  the 
load  to  be  carried  on  the  rear  axles. 

(4)  For  floor  slabs,  a  concentrated  load  expressed 
in  jjounds,  midway  between  stringers  or  beams,  and 
resting  on  a  base  t)ne  foot  square  and  assumed  as  sup- 
ported by  a  transverse  strip  of  slab  one  foot  wide. 

Bridges  will   be  classifier!  according  to  loadi"-    • 
follows : 

(Class  .\)  Bridges  suitable  for  main  county  roads. 

(Class  B;  Bridges  suitable  for  light  country  traffic. 

(Class  C)  Bridges  suitable  for  heavy  and  concen- 
trated traffic. 

Uniforni  live  load.    Concentrated     Floor  load 
I.bs.  per  square  foot      live  load  I' 

Class  A 100  15  tons 

Class  B  100  10  tons 

(   l:i«s    (■ i:i5  20  tons  I. null 

Proportioning  Parts 

In  designing  reinforced  concrete  arches  they  shall 
be  ])ro])ortioned  by  the  method  of  analysis  based  on 
the  elastic  theory  of  the  arch,  to  carry  the  dead  and 
live  loads  specified.  At  least  two  conditions  of  live 
load  must  be  assumed,  the  live  load  covering  the  en- 
tire arch,  and  covering  one-half  the  arch.  The  line  of 
pressure  in  arch  rings  of  ])laiii  concrete  shall  pass 
within  the  middle  third  of  the  ring.  Reinforced  arch 
rings  shall  be  reinforced  with  at  least  one-half  of  one 
per  cent,  of  steel  at  the  crown,  and  preferably  one  per 
cent,  shall.be  used.  At  all  points  there  .shall  be  suffi- 
cient steel  to  resist  the  bending  moment  without  re- 
liance on  the  surrounding  concrete. 

In  determining  bending  movements  due  to  external 
forces,  it  shall  be  assumed  that  all  beams,  girders  and 
slabs  are  simply  sujjported  at  the  ends,  no  allowance 
being  made  for  continuous  construction  over  supports. 
Bending  moments  shall  be  determined  in  accordance 
with  ap()roved  theory.  If,  contrary  to  the  foregoing 
assumption,  negative  moments  are  developed  at  the 
supports  due  to  monolithic  methods  of  construction, 
sufficient  steel  reinforcement  shall  be  placed  in  the 
top  of  beams,  girders  and  slabs  to  resist  the  stress. 

The  range  of  temperature  assumed  in  the  design- 
ing of  arch-rings  shall  be  4-  50  degs.  F.  Expansion 
joints  shall  be  placed  in  walls  and  footings  at  inter- 
vals not  exceeding  40  feet ;  also  in  the  spandrel  walls 
of  arches  at  the  haunches  and  the  crown,  but  special 
steel  reinforcement  may  preferably  be  employed  to 
resist  temperature  stresses.  Expansion  joints  are  to 
be  so  keyed  as  to  prevent  lateral  displacement. 

Structures  or  parts  of  structures  in  which  are  used 
patented  or  projirietary  materials,  oc  systems  not  cap- 
able of  exact  or  satisfactory  analysis,  shall  have  a  safety 
factor  of  four,  after  30  days,  based  upon  actual  test. 

Concrete  shall  be  known  as  "fine  concrete"  and 
"rubble  concrete,"  the  former  to  consist  of  a  mixture 
of  gravel  and  cement,  or  of  broken  stont,  sand  and 
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cement;  the  latter  to  consist  of  "fine"  concrete  with 
large  stones  imbedded  therein. 

The  following  clauses  govern  the  proportioning 
of  materials :  The  proportions  of  materials  to  be  used 
in  mixing  "fine"  concrete  shall  be  by  measure,  loose, 
and  shall  be  as  follows  :— 

Gravel  Concrete 

(a)  Abutments,  piers  and  wing  walls:  One  part  of 
cement  to  six  parts  of  gravel. 

(b)  Arches  from  the  springing  line,  flour  slabs, 
beams  and  columns :  One  part  cement  to  five  parts 
gravel. 

(c)  Floor  slabs  used  as  pavements,  i)arapet  walls 
and  handrails :  One  part  cement  to  four  parts  gravel. 

Broken  Stone  Concrete 

(d)  Abutments,  piers  and  wing  walls:  One  part 
cement,  two  parts  sand,  and  five  parts  broken  stone. 

(e)  Arches  from  the  springing  line,  floor  slabs, 
beams  and  columns :  One  part  cement,  two  parts  sand 
and  four  parts  broken  stone. 

(f)  Floor  slabs  used  as  pavements,  parapet  walls 
and  handrails :  One  part  cement,  one  and  one-half  parts 
sand,  and  three  parts  broken  stone. 

The  proportioning  of  materials  may  be  varied  by 
the  engineer  from  the  foregoing,  on  the  basis  of  voids 
in  the  aggregates,  to  secure  a  comj^act  mixture,  but 
the  amount  of  cement  is  also  to  be  determined  by  the 
strength  of  mortar  required.  In  no  case  is  less  ce- 
ment to  be  used  than  is  needed  to  fill  the  voids  in 
the  sand  or  fine  aggregates  when  dry ;  but  the  inter- 
stices of  the  coarse  aggregates  should  be  measured, 
and  at  least  sufficient  mortar  used  to  fill  the  voids  and 
give  a  10  per  cent,  surplus. 

Bonding  New  Work  to  Old 

In  placing  concrete  where  mass  work  is  interrupted 
before  its  completion  or  at  the  close  of  the  day,  a 
sufficient  number  of  well  wetted  one  man  stones  shall 
be  placed  so  as  to  project  above  the  concrete  surface 
to  ensure  bond  with  succeeding  concrete  work.  Be- 
fore the  work  of  depositing  cf)ncrete  is  resumed  this 
surface  shall  be  thoroughly  wetted  and  cleansed  of 
foreign  material  and  laitance.  A  mortar  consisting  of 
one  part  cement  to  two  parts  sand  shall  then  be  de- 
posited on  the  wetted  surface  to  a  depth  of  about  one- 
half  inch  when  the  work  of  placing  concrete  shall  be 
resumed.  Where  thin  sections  of  concrete  work  are 
interrupted  or  at  the  close  of  the  day  no  concrete 
shall  be  deposited  until  the  surface  has  been  rough- 
ened, thoroughly  wetted  and  cleansed  of  foreign  ma- 
terial and  a  mortar  of  (jne  part  cement  to  two  parts 
of  sand  spread  over  the  wetted  surface  to  a  depth  of 
about  one-half  inch. 

Surface  Finish 

The  surface  is  to  be  so  worked  that  when  the  forms 
are  removed  it  shall  be  smooth  and  free  from  voids. 
If  defective  in  this  respect,  the  surface  may  be  grouted 
with  mortar  of  equal  proportions  to  that  used  in  the 
concrete,  care  being  taken  to  remove  all  loose  sand 
and  dead  material,  and  under  such  further  conditions 
as  may  be  considered  necessary  by  the  engineer.  If 
a  "rubbed"  finish  is  specified,  the  surface,  when  the 
forms  are  removed  and  cavities  filled,  is  to  be  wetted 
with  a  grouting  com])osed  of  one  part  of  Portland 
cement  and  two  parts  of  fine  sand,  and  the  whole  gone 
over  with  a  piece  of  sandstone  or  corundrum,  to  re- 
move all  irregularities.  A  "washed"  finish,  if  specified, 
shall  require  that,  about  ten  hours  afte.,the  concrete 
has  been  deposited,  the   forms   shall  be  removed,  the 


surface  washed  or  scrubbed  with  clean  water  or  a  weak 
solution  of  muriatic  acid,  to  remove  the  cement  and 
expose  the  finer  stone. 

Concrete  in  arches  is  to  be  put  in  place  continu- 
ously until  the  ring  is  completed  when  possible.  When 
it  is  necessary  to  discontinue  work,  or  when  the  work 
is  laid  in  alternate  sections,  joints  are  to  be  clean  cut 
and  truly  radial  from  the  centre  at  that  point.  Work 
may  be  roughened,  but  is  not  to  be  left  with  an  im- 
even  or  slanting  surface,  or  with  loose  material  cover- 
ing it.  ■  _ 

Concrete  Floors  for  Steel  Bridges 

The  floor  slabs  for  the  roadway  may  l)e  of  either 
one  course  or  two  course  concrete.  Where  two  course 
concrete  is  used,  the  wearing  surface  shall  be  one  and 
one-half  inches  in  depth,  mixed  in  the  proportion  of 
one  part  by  measure  of  cement,  to  two  parts  of  sand. 
The  sand  to  be  clean,  sharp,  of  varying  size  grain,  and 
free  from  loam,  earth  or  other  impurities.  The  wear- 
ing surface  shall  be  applied  to  the  concrete  base  bfefore 
the  latter  has  set  so  that  a  perfect  bond  between  the 
two  will  be  secured.  Where  one-course  concrete  is 
used,  the  proportion  of  cement  shall  be  not  less  than 
one  part  of  cement  to  one  and  one-half  parts  of  sand 
and  three  parts  of  broken  stone ;  nor  less  than  one  part 
of  cement  to  four  parts  of  gravel.  The  surface  of  the 
slab  shall  be  floated  with  a  wooden  float  imtil  smooth 
and  even,  and  shall  be  finished  with  a  dotting  wheel, 
or  as  directed  by  the  engineer.  Irregularities  from 
which  water  will  not  drain,  shall  not  be  permitted. 
Sidewalks  shall  be  constructed  of  two-course  concrete. 

The  thickness  of  concrete  shall  in  general  be  not 
less  than  6J/.  inches  at  the  centre  and  5}^  inches  at 
the  sides,  but  shall  be  such  as  will,  with  the  addition 
of  steel  reinforcement,  fully  provide  for  the  allowed 
stresses  and  loading.  The  surface  is  to  be  truly  and 
uniformly  curved  with  a  camber  of  about  one  inch 
from  side  to  centre,  and  to  an  approved  template  sup- 
plied by  the  contractor  for  this  purpose.  Upper 
flanges  of  steel  stringers  are  to  be  stayed  by  concrete 
at  least  one-half  inch  below  the  top  of  the  stringers, 
unless   otherwise   required   by   the   engineer. 

The  metal  with  which  the  concrete  floor  is  to  be 
reinforced  shall  be  expanded  metal,  wire  netting,  steel 
bars  or  other  metal  apprrjved  by  the  engineer,  and  is  to 
be  completely  surrounded  by  concrete.  It  shall  be  so 
jilaced  within  the  concrete  and  shall  be  of  such  tensile 
strength  as  to  fully  provide  for  the  specified  loading. 

Forms 

In  proportioning  forms  and  centres,  concrete  is  to 
be  regarded  as  a  liquid  of  its  full  weight  for  vertical 
loading,  and  half  its  weight  for  horizontal  pressure. 
Exposed  surfaces  must  be  of  dressed  lurnber,  well- 
fitted,  preferably  tongued  and  grooved.  All  form- 
work  must  be  of  ample  strength,-  well  supported  and 
braced.  Arched  centering  must  be  so  arranged  that 
it  may  be  lowered  by  the  removal  of  wedges  or  other 
suitable  device.  .A^ll  framework  is  to  be  securely  bond- 
ed by  approved  wire,  in  general  No.^,  or  by  steel  rods. 
if  so  directed  by  the  engineer. 

To  prevent  concrete  from  sticking,  the  forms  for 
exposed  surfaces  shall  be  oiled  or  soaped  on  the  side 
next  the  finished  work.  If  soap  is  used,  it  shall  be 
mixed  with  enough  water  to  make  a  thin  jelly. 

The  General  Plans  for  Steel  and  Concrete  High- 
way Bridges  and  Abutments,  as  issued  by  the  Depart- 
ment of  Public  Highways,  shall  preferably  be  used 
where  such  standards  apply. 
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Reinforced  Gypsum  for  Roof  Decks  a  New 

Development 


GV'l'SUM  ill  some  form  has  been  used  for  leu 
years  ur  more  as  a  roofinp  material.  It  pre- 
sents certain  advantages  wliicli  have  made  its 
application  for  this  purpose  desirable.  'I'lic 
liglit  weight  of  gypsum  is  its  most  important  merit. 
Tile  sniall  dead  load  of  a  gypsum  roof  results  in  a  very 
considerable  saving  in  the  roof  trusses  and  supports, 
.'Structural  frame,  walls,  foundations  and  footings.  The 
cost  of  erection  and  freight  and  teaming  charges  are 
also  very  materially  decreased  i)y  the  use  of  a  light 
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Pig.  1     Details  of  reinforced-gyp^um  T-beam. 

material.  Gypsum  roofs  have  admirable  fire-resistant 
and  incombustible  qualities  and  will  not  warp,  expand, 
crack  or  spall  during  fire.  They  ])ossess  low  heat 
iductivity,  so  that  in  buildings  where  moist  air  is 
excess,  there  is  little  trouble  fnmi  condensation 
and  a  warmer  roof  in  winter  aiul  a  cooler  interior  in 
snninier  is  assured. 

( iypsum  lends  itself  to  reinforcement  with  steel 
similarly  to  concrete  and  in  all  its  application  to  roof 
"^irfaciiig  this  has  been  done.  Originally  gypsum  roof- 
ing w.is  produced  in  factory-cast  solid  reinforced  tiles, 
.50  ills,  long  and  .3  ins.  thick,  weighing  only  13  pounds 
per  stpiare  foot,  and  which  are  set  between  steel  tees 
laid  on  the  purlins.  These  have  been  used  for  years 
in  cotton  and  textile  mills,  foundries  or  similar  build- 
ings wdiere  condensation  on  the  under  side  of  tiie  roof 
surface  is  liable  to  cause  inconvenience  and  trouble. 

Development  of  Gypsum  Tiles 

Til  eliiiiiiiatc  the  steel  tees,  tiles  were  developed 
to  span  between  purlins,  made  of  a  new  structural 
material  called  "Structolite,"  whicii  is  a  dense,  strong, 
light-weight  gypsum  that  sets  and  can  be  removed 
from  the  mould  in  thirty  minutes  after  being  poured. 
The  full  working  strength  is  attained  in  twenty-four 
hours.  The  weiglit  is  77  i)ouiids  per  cubic  foot,  about 
half  as  iiiiK-li  as  concrete,  and  the  ultimate  compres- 
sive streuglh  averages  2,000  pnuiids  per  square  inch. 
These  tiles  are  made  in  lengths  of  4  feet  to  6  feet,  and 
are  of  channel  section  with  diaphragm  webs  trans- 
versely across  the  ends  and  middle.  They  are  laid 
with  the  flat  surface  uppermost.  The  reinforcing  con- 
sists of  steel  rods  in  the  joists  and  mesh  in  the  slabs. 
These  tiles  weigh  14  to  15  lbs.  i)er  square  foot  and 
are  capable  of  sustaining  a  safe  load  of  100  lbs.  per 
sf|uare  foot. 

Experinieuts  have  been  conducted  to  determine  to 
what  extent  gyiisum  can  be  reinforced  with  steel  and 
marketed  as  a  roofing  material  in  long  spans,  either  in 
factory-made  units  or  units  made  on  the  job.  The 
result  has  been  the  development  of  gypsum  tiles  de- 
signed to  s]>an  from  truss  to  truss  and  thus  decrease 
the  structural  steel  cost  by  eliiuiiiating  both  purlins 
and  tees.  The  length  of  these  units  retjuires  manufac- 
ture at  the  site,  since  factory-cast  slabs  would  be 
liable  to  injury  during  transport.  .\  roof  of  this  na 
tiire   was  recently  applied   in   the  building   illustrated 


ill   the  accompanying  cuts  and  this  is  the  first  time 
ihat  gyjjsum  has  been  reinforced  and  used  like  con 

Crete  for  such  long  spans. 

Long  Span  Gypsum  Slabs 

The  gyjjsum  tiles  in  this  case  are  of  10-ft.  span 
and  their  design  was  developed  from  the  information 
gained  from  exhaustive  tests,  comprising  the  com- 
pressive strength,  modulus  of  elasticity,  bond  strength, 
upon  Miumerous  rectangular  and  T-shaped  beams  of 
6  and  16  ft.  spans.  Figure  1  shows  the  type  of  beams 
adopted  in  tlie  factory  alluded  to,  which  was  built 
for  the  Walker  Manufacturing  Company,  of  Racine, 
Wis.,  U.S.A.  They  were  of  T-section,  I^  inches  wide, 
8  inches  deep,  and  1J4  inches  thick  for  the  slab  and 
lYi  inches  for  the  rib.  The  ends  are  closed  with  dia- 
phragms 2  inches  thick.  They  are  reinforced  with 
two  y%  in.  rods  on  the  bottom  of  the  rib,  one  of  these 
being  bent  up  at  the  ends  as  a  shear  r(xl  and  looped 
to  increase  bond  stresses.  In  the  slab  is  embedded  a 
steel  wire  mat  of  No.  14  gauge,  4-in.  mesh. 

The  building  of  the  Walker  Manufacturing  Com- 
pany is  of  steel  frame  construction,  covering  an  area 
of  190  X  200  feet,  with  a  saw  tooth  roof.  The  columns 
are  spaced  at  20-foot  centres  in  both  directions  and 
a  jack  truss  midway  between  the  columns  reduces  the 
roof-tile  span  to  10  feet.  The  tiles  were  moulded  at 
the  site,  hoisted  into  jxisition  and  after  placing  were 
covered  with  a  composition  roof  covering.  The  slabs 
are  carried  by  light  steel  trusses  for  the  .saw-tooth 
portions  and  by  steel  purlins  for  the  flat  portions,  the 
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supporting  steel  being  placed  10  inches  from  centre 
to  centre.  The  flat  roof  has  a  pitch  of  V/i  inches  in 
12  inches. 

Methods  of  Casting  Units 
I'or  the  manufacture  of  the  slabs,  coliapMi'K-  \\i.K.Hi- 
en  moultls  were  set  up  in  a  yard  outside  the  build- 
ing.     The    gypsum     was    packed     in    bags    of    ex- 
actly   the    weight    required.  si>  that    two    bags    were 
used  to  one  mould.    In  this  way  iniproi>er  projv 
iiig  was  almost  im|Hissible.      The  work  was  ^^^:  ; 
atizcd,  so  that  each  man  of  the  gang  had  a  siH-citi. 
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job  and  followed  the  man  before  him  from  mould  to 
mould.  The  forms  were  oiled  with  paraffin  by  one 
man  who  also  placed  the  reinforcement  on  small  gyp- 
sum spacing  blocks  set  on  the  bottom  of  the  box  ;  the 
sacks  of  gypstmi  were  carried  from  the  cars  on  an 
adjacent  siding  by  two  men  who  left  one  sack  untied 
at  each  end, of  the  mould;  one  man  filled  the  measur- 
ing buckets  at  each  end  of  the  mould  with  water ; 
two  moulders  made  the  mixture  and  ]X)ured  it  in  the 
mould ;  one  man  adjusted  the  reinforcement,  placed 
the  wire  mesh  in  the  slabs  and  struck  off  the  to|) 
surface  even  with  the  box.  After  ten  or  fifteen  min- 
utes, three  form  wreckers  took  down  the  collapsible 
sides  of  the  forms,  cleaned  and  reassembled  them. 
The  tiles  having  set  were  carried  to  a  push  car  and 
unloaded  in  position  below  their  jjermanent  locations. 
The  slabs  were  takpn  from  the  moulds  fifteen  minutes 
after  being  poured  and  were  walked  upon  in  three 
hours.  The  triangular  end  walls  of  the  saw-tooth 
portion  were  poured  on  the  flat  parts  of  the  roof  as 
monoliths  and  then  raised  to  position.  The  thickness 
of  these  walls  was  3  inches. 

Retarder  Controls  Time  of  Set 

One  great  advantage  in  the  use  of  gypsum  is  that 
the  time  of  setting  can  be  controlled  by  the  use  of  a 
retarder,  so  that  any  desired  speed  can  be  attained, 
depending  on  the  number  and  the  skill  of  the  work- 
men. In  connection  with  this  building,  sufficient  re- 
tarder was  incorporated  in  the  gypsum  at  first  to  give 
the  workmen  sufficient  opportunity  to  learn  their 
duties.  The  retarder  was  decreased  more  and  more 
as  the  men  became  proficient,  imtil  the  production  in- 
creased from  600  to  2,800  square  feet  per  day.  At 
capacity  the  slabs  were  moulded  at  the  rate  of  300 
square  feet  per  hour.  The  entire  job,  entailing  ."^2,000 
scjuare  feet  of  roof,  occupied  sixteen  days. 

Can  Be  Moulded  in  Freezing  Weather 

This  type  of  roof  is  adapted  for  rapid  erection  in 
all  kinds  of  weather.  The  reinforced  gypsum  is  de- 
signed to  attain  full  strength  when  wet  and  hence 
operation  can  be  carried  out  in  wet  w-eather.  For 
example,  tiles  moulded  at  night  can  be  placed  the 
following  morning  although  ex])osed  to  rain  all  night. 
One  of  the  most  interesting  points  about  "Structolite" 
is  that  it  can  be  moulded  in  freezing  weather,  the 
material  generating  sufficient  heat  within  itself  to 
prevent  it  from  freezing  until  it  has  set.  The  light 
weight  of  this  slab — 17  lbs.  per  square  foot — keeps 
the  amount  of  steel  to  a  minimum,  about  5'/^  lbs.  per 
square  foot  of  floor  area.  The  cost  of  the  steel  fram- 
ing to  hold  the  slabs  in  place  was  less  than  5V>  cents 
per  square  foot. 

This  type  of  roof  presents  numerous  advantages. 
It  is  light  in  weight,  resulting  in  a  saving  in  the  truss 
work  and  steel  framing;  it  can  be  rapidly  erected  in 
all  kinds  of  weather  ;  its  low  coefficient  of  conductivity 
])revents  loss  of  heat  through  the  roof,  reducing  the 
cost  of  the  heating  system  and  saving  fuel,  and  elim- 
inating condensation ;  the  white  smooth  under  sur- 
face reflects  light ;  it  is  economical  since  the  slabs 
are  inexpensive  and  the  sujjporting  frame  work  is  of 
minimum  size. 

Strength  Tests 

Before  accepting  this  construction,  five  sample  T- 
beam  roof  slabs  similar  in  detail  to  the  designed  T- 
beams,  were  made  and  tested.  Some  of  the  specimens 
were  less  than  24  hours  old  at  the  time  of  the  test  and 
all    of   them   had   been    exposed    during   the    previous 


night  to  a  heavy  rain.  In  consequence  the  gypsum 
was  in  such  a  conditicjn  as  to  make  tests  especially 
severe.  Each  roof  beam  was  placed  on  a  solid  sup- 
port giving  a  bearing  of  2  inches  at  each  end  and  a 
span  of  9  ft.  8  ins.  A  distributed  load  was  piled  from 
the  centre  towards  the  bearings  in  increments  of  150 
lbs.    The  following  table  shows  the  test  loads  ap])lied. 


Sample  Load  Load  per  Deflection 

No.  applied  square  foot  inches 

1  2,300  200  0.0;i4 

3  2,400  318  0.070 

3  3,200  300  0.0)4 

4  3,300  200  0.0:J4 
r>  2,400  218  0.070 


Remarks 
\t    these    uniformly 
distributed      loads 
there    was    no    sign 
of   failure. 


These  reinforced  floor  beams  were  designed  to  carr\' 
a  uniform  distributed  live  load  of  50  lbs.  ])er  s(|.  ft.  witli 
a  safety  factor  of  four.  '    ' 

After  the  foregoing  tests,  the  total  loads  were  in- 
creased to  3,500  lbs.,  but  other  than  the  manifesta- 
tion of  horizontal  shear  cracks  there  was  no  sign  of 
failure. 

The  weight  of  these  kjng-span  reinforced  gypsum 
roof  slabs  is  17  lbs.  per  square  foot.  When  the  eiifect 
of  a  continuous  rather  than  a  beam  ceiling  is  desired, 
the  same  slab  can  be  made  in  H-section  with  a  bot- 
tom flange  similar  to  the  top  flange.  In  this  case 
the  beams  weigh  about  22  lbs.  per  square  foot  and 
have  the  same  carrying'  capacity  for  live  load. 


Engineering  and  Civic  Progress 


Ai'"FA\'  months  ag(j  the  Chicago  .Asscjcialion  of 
Commerce  offered  prizes  for  essays  on  hclecl- 
ed  engineering  topics  prepared  by  graduates 
and  undergraduates  oi  technical  colleges  in 
1915  and  1916.  The  awards  have  recently  been  an- 
nounced, and  through  the  courtesy  of  the  Chicago 
Association  of  Commerce  we  are  permitted  to  make 
abstracts  of  the  ])rize-vvinning  papers.  An  adaptation 
of  the  first  prize  monograph  is  given  herewith.  Por- 
tions of  the  other  essays  will  be  presented  in  a  later 
issue. 

Under  the  caption,  "l'2ngineerinir  and  Civic  Pro- 
gress," Harvey  T.  Hill  discusses  the  place  of  the  engi- 
neer as  a  commimity  builder  and  the  greater  oppor- 
tunity that  is  coming  to  him  for  more  influential  public 
service : 

Too  often  men  are  of  the  o]:)inion  that  the  duty  of 
the  engineer  is  to-  be  a  student  and  master  of  things, 
and  that  he  does  not  need  to  possess  a  forceful  per- 
sonality combined  with  executive  ability.  How  such 
a  false  cloak  as  this  could  have  been  en\eloped  about 
our  engineers  is  a  puzzle.  Nevertheless,  we  must  face 
the  fact  from  many  quarters.  P>ut  with  it  thus,  thanks 
must  be  extended  to  the  engineers  of  the  pa.st  who 
have  uncompromisingly  held  to  the  truth — truth 
founded  not  upon  mere  guesswork,  but  truth  decided 
by  a  process  of  logical  thought.  This  one  quality  of 
the  engineer  has  done  more  to  influence  the  public  to 
entrust  him  with  executi\-e  positions  as  well  as  the 
work  of  planning  outlines  for  both  social  and  civic  im- , 
provements. 

A  feeling  is  becoming  prevalent  that  the  same  plan' 
of  careful  forethought  which  has  solved  problems  of 
engineering   correctly   should   be    applied    to    a    wider 
field.    The  old  idea  was  that  the  place  for  the  engineer 
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;iii  llie  solution  uf  civic  problems  was  thai  ui  an  advisor. 
^Ilc  was  considered  a  ifood  man  to  consnlt  once  in  a 
;  \vliilc,  but  should  not  !)(•  .t^iven  power  to  execute  his 
exi)ert  l<nov\led<fe.    Quite  often  those  who  went  to  him 
for  adxicc  were  not  com|)etent  to  ajjpreciate  the  valu- 
able information  lie  could  j^ive.  As  I  ha\c  already  said, 
this  attitude  is  chanj^inj,',  until  t<j-day  we  tind  the  engi- 
ineer  bcinj^j  placed  in  positions  of  respijnsibility.  where 
[he  executes  as  well  as  plans  for  civic  imi)rovemcnt. 

Every  Position  Should  Be  Filled  By  an  Expert. 

Mr.  Horace  J.  iJridfjes  said,  in  a  recent  talk  on  the 

:  subject   "Can    ICfficiency    l>e    Combined    With    Demo- 

icracy?"  that  there  should  be  laws  i)assed  allf)winj<  only 

[men  to  be  candidates  for  office  who  have  special  exjjert 

trainiuf;'  fitted  for  that  office,     lie  also  saifl :  "I'lxiJert 

cquipinent  for  the  particular  job  to  be  undertaken  is 

what  makes  a  real  (lemocracy.     Who  would  think  of 

the  head  of  a  health   department   beiii;.;  other  than  a 

(doctor?     Who  would  think  of  a  states  attorney  bein;^ 

[other  than  a  lawyer?"     It  is  a  pleasure  t(»  say  that 

rthese  i>ositions  are  ,t(enerally  logically  filled  a-s  far  as 

[the  profession  of  the  one  chosen  is  concerned. 

What  about  commissioners  of  i)ublic  works,  posi- 

[tions  that  demand  the  service  (jf  an  experienced  enj^n- 

[neer   rather   than    simi)ly    an    expert   politician?      Yet 

these  offices  arc  in  nearly  all  cases  tilled  with  men  of  a 

[purely  political  stamj).     Still  another  class  of  misfits 

are  our  county   commissioners,   who   have  charj^e   of 

lawardinfj  thousands,  and  sometimes  millions,  of  dol- 

llars'  worth  of  construction  of  hij^hways,  bridges,  etc. 

Here,  again,  the  chair  of  the  frank,  honest,  uncompin- 

misiiig  engineer  is  filled  by  the  clever  politician. 

These  few  fields  that  have  been  mentioned  tyi'ilv 
well  how  our  i^resent  form  of  ])olitics,  in  many  cases, 
.retards  the  efficiency  of  our  government.  As  one  passes 
over  these  facts  he  is  led  to  ask  whether  the  ever-in- 
creasing cry  for  efficiency  will  not  soon  bring  about  a 
decided  change  that  will  put  the  right  man  in  the  right 
place. 

When  our  attention  is  diverted  to  the  newer  de- 
velopinents  of  civic  life  it  is  found  that  better  condi- 
tions exist,  and  that  the  engineer  is  receiving  more 
nearly  his  just  dues.  To  bring  out  clearly  the  bright 
side  as  contrasted  with  the  dark  that  has  just  been 
mentioned,  I  shall  discuss  in  some  detail  the  following: 
(1)  Civil  service;  (2)  city  planning;  (.^)  city  managers. 

Civil  Service  Eliminates  the  Unworthy. 

The  civil  service  examinations  tend  to  accomplish, 
in  the  departments  in  which  they  are  held,  the  end 
which  Mr.  Bridges  jdeads  for  in  all  civic  positions, 
which  is  to  till  every  position  by  an  exi)ert.  The  scope 
of  civil  service,  as  it  is  related  to  engineering,  is  broad- 
ening each  year.  Already  the  far-seeing  hope  that  soon 
candidates,  as  well  as  applicants,  must  i)ro\c  their  abil 
ity  to  execute  the  duties  of  the  i)ositiou  for  which  they 
seek  before  thev  will  be  considered  as  candidates  for 
the  position.  Large  and  small  corporations  demand 
special  fitness  in  behalf  of  their  employees.  If  such  is 
the  ideal  of  business  it  should,  and  will  eventually  be- 
come, the  ideal  of  political  and  civic  life. 

City  Planning  By  Engineers. 

The  citv  ])lanning  systems  which  ha\  e  recent  1\ 
been  developed,  and  which  are  being  developed,  im- 
press upon  us  the  depei»dence  of  civic  progress  upon 
the  engineer.  It  requires  an  engineer's  mind  to  plan 
new  transportation  systems,  new  street  sj-stems.  new 
parks  and  other  places  of  recreation.     Without  a  i>lan 


\on  cannot  execute.  Mr.  Nel.sun  I'.  Lewiit,  chief  cn>;i- 
neer,  Board  of  Estimating  and  ApjKjrtionment  of  New 
V'ork  City,  in  his  recently  published  b<M>k,  "Thv  Plan- 
ning of  the  .VlfKicrn  City."  discusses  at  length  city  plan- 
ning from  the  viewpoint  of  the  engineer.  He  bring.s  liut 
the  engineer's  side  of  the  work,  and  show.s  him  as  the 
predominant  factor  in  the  installation  of  such  plans. 

Notwithstanding  all  the  good  work  of  the  engineer, 
the  ijublic  is  often  prone  to  think  of  the  mayor  <»r  the 
city  council  as  deserving  of  all  the  credit  of  the  instal- 
lation of  a  new  city  i)lan.  ilfjwever,  those  who  are 
thoroughly  acquainted  with  this  work  recognize  the 
engineer's  part  in  .such  accomplishment  as  of  the  great- 
est consequence. 

City  Managers  Are  Generally  Engineers. 
One  (^f  the  newer  improvements  in  the  cxccutit^n  of 
city  affairs  has  been  the  incorporation  of  the  city  man- 
ager into  the  list  of  city  officials.  In  the  few  years 
since  this  scheme  was  originated  it  has  found  its  way 
into  many  of  the  large  cities  of  the  United  States. 
This  ty|)e  of  W{jrk  has  (jpened  a  new  field  of  public 
usefulness  to  the  engineer.  In  the  searcii  to  find  the 
most  capable  man  to  fill  these  important  jiositions  the 
engineering  field  has  been  the  hunting  ground,  in  the 
majority  of  cases  it  has  been  the  men  of  engineering 
training  and  experience  who  have  qualified  to  carry  on 
the  work.  Dr.  I'rank  Crane  emphasized  this  thought 
in  a  recent  article  on  "The  Kngineer,"  published  in  the 
Contract  Record  of  Nov.  l.i.  1916.  p.  1089,  when  he 
stated  :  "We  need  the  engineer  to  manage  a  city  as 
economicallv  and  smoothlv  as  if  it  were  a  manufactur- 
ing |)lant." 

Community  Work  for  Engineers. 

I'he  author  develojis  the  relation  of  the  engineer  to 
chamber  of  commerce  or  board  of  trade  organizations. 
.\s  these  commercial  clubs  arc  becoming  more  and 
more  interested  in  the  commercial,  civic,  and  industrial 
growth  of  the  community  which  they  represent,  engi- 
neering advice  is  becoming  indispensable,  and  many  of 
the  accomplishments  of  the. chambers  of  commerce 
have  been  credited  to  the  efficient  work  of  the  engineer- 
ing members  or  to  the  engineers  in  the  employment  of 
the  chambers. 

In  conclusion,  the  author  reminds  the  engineers 
that  the  world  is  recognizing  their  ability  more  and 
more  each  day.  especially  in  activities  that  pertain  to 
improvement  of  civic  life;  also  that  indications  predict 
that  the  engineer  is  to  be  prominent  as  a  commimitv 
builder  in  the  future. 


A    Conference   on    Road    Construction   for 
County  Road  Superintendents  and  Engineers 

Tlib.  third  annual  Conference  on  Road  Construc- 
tion for  C Ounty  Road  Superintendents  and  En- 
gineers will  be  held  under  the  auspices  of  the 
(Ontario  Department  of  Public  Highways  at  the 
Parliament  Buildings.  Toronto,  from  March  27  to  30. 
These  annual  conferences,  attendc<!  by  the  road  sui)cr- 
intendents,  have  been  found  a  successful  means  of 
obtaining  the  unifr>rmity  of  methmis  and  the  personal 
co-ojieration  between  the  engineers  of  the  Provincial 
Department  of  Highways  and  munici|xil  road  superin- 
tendents, which  are  essential  for  efficient  road  construc- 
tion and  maintenance  in  Ontario.  Short  addresses  are 
given  by  the  engineers  of  the  department  on  subjects 
of  vital  interest  to  all  road  builders,  after  which  the 
n\ectings  are  open  to  infortnal  discussion,  the  inter- 
change of  ideas  and  experiences  being  found  most  bene- 
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ficial  to  all.  While  particular  attention  is  paid  to  ques- 
tions pertaining-  to  county  road  construction,  the  gen- 
eral features  of  highway  improvement  receive  consider- 
ation. Different  types  of  pavements  are  discussed  and 
time  devoted  to  problems  arising  therefrom. 

It  is  felt  that  to  bring  county  ofificials  together  at 
one  time  for  the  purpose  of  an  intimate  talk  on  prac- 
tical methods  will  serve  a  number  of  useful  purposes ; 
that  it  will  give  a  considerable  amount  of  direct  in- 
struction to  county  road  ofificials ;  that  it  will  lead  to 
greater  uniformity  of  work  throughout  the  j^rovince ; 
that  it  will  tend  to  a  clearer  vmderstanding  of  the  re- 
quirements of  the  Department ;  that  it  will  lead  to  an 
exchange  of  experience  among  the  County  Engineers ; 
that  it  will  bring  the  county  officials  into  acquaintance 
with  one  another,  and  will  lead  them  to  inspect  work 
completed  or  in  progress  outside  of  their  own  counties  ; 
and  that  a  broader  understanding  of  the  work  will  re- 
sult. 

At  the  coming  cosifercnce,  the  program  will  con- 
tain a  large  number  of  papers  covering  all  features  of 
highway  work,  prepared  by  prominent  engineers  and 
superintendents.  The  following  list  includes  some  of 
the  important  papers: — 

Introductory  Address,  by  Hon.  F.  G.  Macdiarmid, 
Minister  of  Public  Works  and  Highways. 

Departmental  Requirements  Regarding  Annual  Re- 
turns, by  W.  Huber,  A.  M.  Can.  Soc.  C.E. 

The  Transportation  of  Materials,  by  Geo.  Hogarth, 
O.L.S.,  A.  M.  Can.  Soc.  C.  E.,  Provincial  Engineer  of 
Highways. 

Maintaining  Earth  and  Clay  Roads,  by  A.  A.  Smith. 

Highway  Bridges,  by  Geo.  Hogarth,  O.L.S.,  A.  M. 
Can.  Soc.  C.E. 

Culverts,  by  Arthur  Sedgwick. 

Dust  Preventatives  and  Bituminous  Binders,  by  G. 
C.  Parker,  B.A.Sc,  A.  M.  Can.  Soc.  C.E. 

Important  Details  in  Oiling  and  Tarring,  by  W. 
Huber,  A.  M.  Can.  Soc.  C.E. 

The  Highways  Laws  of  Ontario,  by  W.  A.  Mc- 
Lean, M.  Can.  Soc.  C.E.,  Deputy  Minister  of  Highways. 

Increasing  the  Safety  of  Highways,  by  W.  H. 
Losee,  B.Sc. 

Repairing  Gravel  and  Stone  Roads,  by  R.  M.  Smith, 
B.Sc. 

Reducing  Construction  Costs  by  Increased  Effici- 
ency, by  W.  Huber,  A.  M.  Can.  Soc.  C.E. 

Roads,  Foundations  and  Drains,  by  R.  C.  Muir, 
A.M.  Inst.  C.E.,  A.  M.  Can.  Soc.  C.E. 

Concrete  Roads,  by  H.  S.  Van  Scoyoc,  Chief  Engi- 
neer, Toronto-Hamilton  Highway  Commission. 


The  Engineers'  Club  of  Toronto 


The  annual  meeting  of  the  Engineers'  Club  of  To- 
ronto was  held  at  their  headquarters,  90  King  Street 
West,  Thursday,  February  1st.  The  President,  Mr. 
W.  A.  Bucke,  presided. 

The  annual  report  of  the  Board  of  Directors,  pre- 
sented by  the  President,  stated  that  in  spite  of  the 
strenuous  conditions  which  had  been  imposed  by  the 
war,  the  Club  was  able  to  show  a  profit  on  all  its 
operations.  The  members  had  stood  loyally  by  the 
Club  and  made  use  of  the  Club  services.  A  number  of 
new  members  had  been  added  to  take  the  place  of  those 
who  are  overseas,  and  who  are  being  carried  on  the 
books  as  in  good  standing.  The  annurl  dues  and  the 
receipts  from  the  dining  room  showed  very  satisfac- 


tory increases  over  the  previous  year.  The  member- 
ship now  stood  at  approximately  550,  of  whom  400 
are  resident  members.  Of  this  membership  80  per  cent. 
is  classed  as  technical.  While  new  quarters  were  de- 
sirable from  several  points  of  view,  the  crowded  con- 
dition of  the  present  quarters  made  it  essential  that  a 
new  location  be  obtained  as  soon  as  possible.  The 
Club,  said  the  President,  occupied  a  unique  position 
among  the  Clubs  in  the  city.  It  is  the  headquarters  for 
all  the  important  engineering  organizations,  who  not 
only  hold  their  meetings  in  the  rooms,  but  have  their 
books  housed  in  the  common  library. 

Centre  of  Engineering  Activity 

The  Engineers'  Club  was  originally  organized  with 
the  idea  of  being  the  centre  around  which  the  engineer- 
ing and  allied  activities  of  the  city  and  district  would 
form.  It  therefore  was  gratifying  to  know  that  the 
Club  numbered  among  its  members  the  men  most  re- 
sponsible for  the  large  technical  problems  now  under 
way.  We  could  look  forward  with  confidence  into  the 
future  and  visualize  the  Club  as  a  great  power  for  good 
to  the  technical  men  of  the  city  and  district  and  the 
citizens  and  country  generally.  The  President  referred 
in  feeling  terms  to  the  recent  death  of  Col.  A.  M.  Hay, 
President  of  the  Mclntyre  and  Tretheway  Mines,  and 
until  recently  a  very  active  member  of  the  Club. 

Mr.  Burton  read  a  letter  from  Mr.  Wills  Maclachlan, 
•Secretary  of  the  Joint  Committee  of  Technical  Organ- 
izations, referring  to  the  work  to  be  undertaken  by 
that  committee,  the  primary  object  of  which  is  to  as- 
sist in  winning  the  war.  fie  stated  that  cards  would 
shortly  be  sent  out  for  the  purpose  of  taking  a  census 
of  engineers,  and  he  urged  the  members  to  give  the 
desired  information  willingly  and  promptly.  Mr.  W.  A. 
Bucke  was  appointed  as  the  official  representative  of 
the  Engineers'  Club  on  the  Joint  Committee. 

Mr.  C.  H.  Heys,  Chairman  of  the  House  Committee, 
referred  to  the  increased  attendance  of  members  dur- 
ing the  past  year,  and  emphasized  the  necessity  of  new 
quarters  to  accommodate  the  increased  membership. 
He  referred  also  to  the  economies  in  the  purchase  of 
supplies  and  in  the  operation  of  the  Club  which  had 
been  effected  chiefly  through  the  efforts  of  the  Sec- 
retary, Mr.  R.  B.  Wolsey. 

Seeking  New  Quarters 

In  response  to  a  question,  the  President  outlined 
some  of  the  work  that  had  been  done  in  the  direction 
of  securing  new  quarters,  and  expressed  the  belief  that 
in  a  couple  of  weeks  the  directors  would  have  a  propo- 
sition to  submit  to  the  members  which  would  meet 
with  their  approval,  and  which  would  provide  the  Club 
with  first-class  accommodation,  including  bedrooms. 
Although  the  annual  dinner  had  not  been  held  regular- 
ly since  the  outbreak  of  war;  it  was  decided  that,  in 
view  of  the  number  of  new  members  who  had  joined 
recently,  it  would  be  in  the  interest  of  the  Club  to 
have  a  dinner  this  year. 

Messrs.  W.  A.  Bucke,  C.  H.  Heys,  Arthur  Hewitt, 
T.  S.  Young  and  T.  D.  LeMay  were  elected  as  direc- 
tors to  fill  the  vacancies,  the  first  four  being  re- 
elected. 

On  motion  of  Mr.  Chipman  a  vote  of  thanks  was 
tendered  to  the  retiring  President,  Mr.  Bucke,  and  the 
directors  of  the  Club  for  the  manner  in  which  the  af- 
fairs of  the  Club  had  been  conducted  during  the  year. 

Mr.  Heys  moved  a  vote  of  thanks  to  the  Secretary, 
which  was  enthusiastically  received.  The  directors 
recently  presented  Mr.  Wolsey  with  a  beautiful  gold 
watch,  suitably  engraved,  as  a  slight  token  of  their 
ai)preciation  of  his  work. 


I 


February  7,  1917 


THE    CONTRACT    RECORD 


lis 


Heat   Transmission    Through    Window   Sash 

Results  of  Experiments  to  Determine  Relative  Heat  Losses  Through 
Single    and    Double    Glazed    Wood,    Steel    and    Hollow    Metal    Sath 


I 
I 

I 


IN  the  induslrial  plant  oi  l(j-day,  vvlicrc  so  imuli 
emphasis  is  phiced  upon  maxiinum  dayhght,  llic 
exterior  wall  surface  consists  i)rincii)ally  of  win- 
dows, and  the  heat  loss  tlirouj,di  them  is  a  very 
important  matter.  Indeed,  there  may  he  a  question  in 
certain  plants  whether  the  window  area  is  not  carried 
to  excess — that  is,  beyond  a  point  where  increased  day- 
lif^ht  warrants  the  increased  heat  loss.  Jn  the  absence 
of  any  authentic  data  on  the  relative  heat  loss  through 
single  and  double-jjflazed  wood,  steel,  and  hollow  metal 
sash,  experiments  were  carried  out  by  \V.  S.  iirown, 
under  the  direction  of  Arthur  N.  Sheldon,  the  results 
of  which  are  incorijoratcd  in  a  paper  read  by  Mr.  Shel- 
don before  the  American  Society  of  Mechanical  Engi- 
neers, and  which  is  presented  herewith  in  abstracted 
form. 

Arrangement  of  Apparatus. 

The  test  apparatus  consisted  of  an  air-light,  cork 
covered,  wood  box,  one  side  of  which  was  clo.sed  by  the 
sash  to  be  tested.  Care  was  taken  to  reduce  to  a  mini- 
mum the  leakage  around  the  sash  at  its  line  of  contact 
with  the  box.  An  electric  heater  in  the  bottom  of  the 
test  box  maintained  the  desired  temperature  dilTerence 
between  inside  and  outside  air.  'J'he  loss  of  heat  was 
computed  from  wattmeter  readings,  and  a  quantity  H — 
the  B.t.ti.  transmitted  per  24  hours  per  square  foot  of 
exposed  surface  per  degree  difiference  of  temperature — 
was  determined  for  each  type  of  sash.  Tests  were 
made  at  approximately  40  and  70  degrees  Fahrenheit 
temperature  difference  under  conditions  closely  imitat- 
ing the  actual  in  practice.  Temperature  control  of  the 
air  stuTounding  the  test  box  was  obtained  by  mean;?  of 
a  thermostatically-controlled  steam  radiator.  Constant 
room  temperature  was  desired  because  any  ai)preciable 
variation  of  this  temperature  would  materially  af?ect 
the  accuracy  of  the  results  on  account  of  the  tempera- 
ture lag  of  the  materials  of  which  the  box  was  con- 
structed. 

Air  Circulation  Provided. 

Circulation  of  air  over  the  surface  of  the  .sash  to  be 
tested  was  provided  by  means  of  two  12-inch  fans, 
placed  one  above  the  other,  4  feet  from  the  vertical 
centre  line  of  the  sash,  and  which  directed  air  currents 
against  the  sash  at  an  angle  of  30  degrees,  providing  a 
positive  circulation  over  it.  Baftle  boards  secured  pro- 
tection of  the  back  and  .sides  of  the  box  from  air  cur- 
rents created  by  the  fans.  This  was  necessary  because 
the  heat  transmission  constants  for  the  box  alone  were 
obtained  under  conditions  of  still  air.  The  humidity  of 
the  air  inside  the  test  box  was  kept  as  constant  as  pos- 
sible throughout  the  series  of  tests  by  means  of  water- 
saturated  felt,  and  was  measured  by  means  of  a  weL- 
and-dry-bulb  hygrometer.  The  humidity  remained 
constant  during  the  period  of  each  individual  test. 

In  order  to  determine  what  portion  of  the  total  heat 
was  conducted  through  the  sash  in  a  given  test  it  was 
neces.sary  to  .subtract  from  the  total  the  amount  lost 
through  the  back,  sides,  top,  and  bottom  surfaces  of 
the  box.  The  latter  amount  was  ascertained  by  means 
of  "blank-run"  tests,  the  front  of  the  box  beings  cov- 
ered in  the  same  manner  and  with  the  same  materials 
as  tlie  other  surfaces.     The  mode  of  conducting  the 


test  was  similar  to  that  of  o[)crating  the  sa.sh  tests,  ex- 
cept that  the  fans  were  not  in  operation,  as  the  object 
was  to  obtain  the  rate  of  transmission  through  the  box 
and  covering  under  the  conditions  of  the  main  tests — 
that  is,  still  air  for  the  back,  sides,  top,  and  bottom. 

Tests  were  conducted  on  the  following  seven  sam- 
ples of  sash:  1,  single-glazed,  solid,  rolled  steel;  2. 
double-glazed,  solid,  rolled  steel,  with  ^-in.  air  space; 
3,  double-glazed,  .solid,  rolled  .steel,  with  3/16-in.  air 
space;  4,  double-glazed  wood;  5,  single-glazed  wood; 
6,  double-glazed  hollow  metal;  and  7,  sinL-It-L'ia/cd. 
hollow  metal  sash. 

Comparative  Heat  Transmission  Rates. 

A  resume  of  the  comparative  heat-transmission 
rates  is  given  in  tables  1  and  2.  The  results  of  the 
tests  have  also  been  plotted  in  the  form  of  curves,  as 
shown.  It  is  shown  that  the  heat  loss  is  greater 
through  the  single-glazed  .sash  than  through  the  dou- 
ble-glazed; that  it  is  greater  through  metal  than 
through  wooden  sash ;  that  it  is  greater  through  solid 


Degrees  Fahrenhei-I-,  HeotHead 

Comparative  heat  transmlulon  rale*  tlirough  varhms  type* 
of  sash. 

metal  than  through  hollow  metal  sash,  and  that  in 
double-glazed  sash  it  decreases  with  increased  air  spac- 
ing between  the  panes  of  glass.  From  the  curves  it 
will  be  noted  that  the  rate  of  transmission  increases 
with  the  heat  head  (temperature  difference  between 
outside  and  inside  air),  and  that  there  is  a  greater  in- 
crease, or  steeper  curve,  for  the  single  than  the  double- 
glazed  sash. 

To  obtain  an  indi:.....  i.  ■•.  ...i  j.-iiii-  ■>!  ui..i  uans- 
niission  the  temperatures  of  the  glass  and  sash  bars 
were  taken  during  each  test.  It  was  found  that  for  a 
given  temperature  difference  the  solid  steel  sash  bars 
were  hotter  than  the  wix>dcn  bars,  and  bv  thei- 
conductivity  constituted  a  direct  path  for  the  t- 
sion  of  heat  to  the  out.sidc  air.  The  hollow  metal  sash 
bars  were  cooler  than  the  <olii1  ■itccV  '""  warmer  than 
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Uic  wuud.  Indirectly,  a  furthfr  lu-at  luss  tliniiiL;li  llic 
t^lass  itself,  in  the  case  of  douhle-f^lazcd  sash,  can  be 
laid  to  the  solid  steel  section.  Since  the  aniovint  of 
heat  lost  throns'h  a  given  pane  of  ijlass  de])ends 
directly  upon  the  difference  in  temperature  between 
the  two  sides,  it  is  evident  that  in  a  double-glazed  sash 
the  rate  of  heat  transmission  through  the  lights  must 
increase  with  the  temperature  difference  between  the 
air  space  and  the  outside  air.  The  tests  showed  that 
the  tetiiperature  difference  between  the  air  in  the  -^^-in. 
air  space  of  the  steel  sash  and  the  outside  air  was  at 
least  20  per  cent,  higher  than  the  corresponding  tem- 
perature difference  in  a  wood  sash,  evidently  due  to  the 
effect  on  the  enclosed  air  of  the  warmer  steel  sash  bars. 

Causes  and  Prevention  of  Condensation. 

Tests  were  al.so  conducted  to  determine  the  cause 
of  condensation  in  double-glazed  sash  and  its  preven- 


Table  1. 


Heat-Transmission  Rates  at  Approximately  40   Degrees   F.   Tem- 
perature   Difference. 


-  Jf         i  _  "S-t;  .■        r 
Sampl.-.                   _~           |i;_,       ^P      .>3         ? 

t'O  ^  o  ^  CH         ^"  - 

1.  Single  -  glazed  solid 

steel 44.")         29.3         28.  o         :'.G     None 

'2.'  Double-glazed  solid 

steel  —  M-i"cli     air 

space ;>7.4         2<'.4         20.5         'M     Xoiie 

'A.   Doidjle-glazed  soli<l 

steel — ,*i/16-in.   air 

space 4.". 7  22.x  22.5  4'>  Very  slight  on  air- 
space side  of  one 
outside  pane  and  box 
side  of  one  inside 
pane. 

4.  Double-glazed  wood 

—  Iv^-in.   air  space..     47.3         14.2         13.0         49     None 

5.  Single-glazed    wood     41.2         25.6         25.5         44     Hardly  nolicealde 
it.    Double-glazed    bel- 
low    metal  —  J^-in. 

air  space    43.9         15.4  15.2         54     On  air-space   side  of 

one    outside    pane 
7.   Single-glazed  hollow 

metal 46.0         27.1         20.4         43     All 

Table  2.      Heat-Transmission  Rates  at  Approximately  70   Degrees   F.  Tem- 
perature  DifFerence. 

■;;t;        "S^        2'^ 

—  ^  3—  tit  "  -  " 
Siimplc.                       _                --5            ■-  °!j=       .>3  = 

1  Single-glazed    .'^olid 

steel T.SjO         34.2         ;«.G         'is     All 

2.  Double-glazed  solid 

steel— ?4-in.  air  space   76.8         21.8         21.0         2!t     Fifteen    outer    panes 

out     of     20     showed 
moisture       on       air- 
space   side 
.'!.  Double-glazed  solid 
steel  —  3/16-in.    air 

space 76.(1         24.2         24.(1         30     One  outer  |i  a  n  e 

siiowed  moisture  on 
air-space  side;  one 
inner  pane  showed 
moisture  on  box 
side.  Three  lights 
showed  both  the 
above. 
4.  *D  o  u  b  1  e  -  glazed 
wood  —  5'^-in.   air 

space..   ..' 70. K         15..'>         \Ti.\  .'U      Xone 

.">.   Single-glazed  wood     67. <!         28. 9         2!).:',         2!l     Twelve  lights 
ti-   Double-glazed  hol- 
low   metal  —  -J^-in. 

air  space    7.'i. fi         16.fi         Ht.4         .'16     <.)n    air-space   side  of 

one   outside  pane 
7.    Single-glazerl    hol- 
low metal .\..     77.7         30.5         20.7         2.5     All 

^.\  test  upon  this  same  wood  sash  with  the  inside  jianes  of  single-thick 
plain  glass  instead  of  double-thick  showed  an  increase  in  fl  of  .'I  per  cent,  at 
70  degrees  F.  temperature  difference. 

tion.  Condensation  appeared  on  the  .single-glazed  sash 
when  its  temperature  was  low  enough  to  cool  the  air 
confined  within  the  test  box  below  the  dew  point.  The 
moisture  was  evident  on  the  inside  of  the  panes. 
Where  condensation  occurred  in  the  air  space  of  dou- 
ble-glazed sash,  it  was  always  on  the  riitside  pane  of 
glass,  which,  of  course,  was  the  cooler  one.    The  wood 


sash  shiiwed  no  internal  condensation,  l)Ul  in  the  Iwi; 
steel  sash  condensation  was  very  marked,  and  was  evi- 
dent in  the  hollow  metal  sam])le.  The  deposition  (jI 
moisture  seemed  to  follow  no  ob\ious  law,  occurring 
on  some  lights  and  not  on  others.  .\s  this  inconsistency 
was  most  ))ronouiiced  on  the  stjlid  steel  sash,  they 
were  selected  as  the  most  suitable  for  investigation. 
The  steel  sash,  with  a  -K-in.  air  space,  was  chosen  for 
the  preliminary  tests,  e.xperiments  being  also  con- 
ducted afterwards  on  the  hollow  metal  and  wood  sash 
to  verify  or  disprove  the  previous  conclusions. 

Holes  were  bored  through  each  of  several  oi  the 
outer  panes  of  wire  glass,  of  which  some  had  and  some 
had  not  shown  condensation.  Smoke  was  then  bknvii 
into  the  various  air  spaces  through  these  holes  and 
leaks  to  the  outside  or  to  adjacent  air  spaces  carefully 
noted.  Considerable  leakage  was  observed,  either  to 
adjacent  air  spaces  or  to  the  front  or  back  or  to 
a  combination  of  these.  It  was  observed  that  in 
lights  where  condensation  was  evident  the  greatest 
leakage  was  into  the  inside  of  the  box,  and  that  in 
those  lights  where  no  condensation  occurred  the  great- 
est leakage  was  to  the  air  outside  the  box.  Other  lights 
showed  serious  leaks  to  both  sides  and  to  adjacent  air 
spaces  and  also  showed  condensation. 

Experimental  Conclusions. 

Following  this  clue,  the  entire  sash  was  reglazed 
and  holes  bored  in  seven  of  the  outer  panes,  and  in  five 
(if  the  inner  panes,  thus  establishing  free  communica- 
tion either  to  the  external  cool  or  to  the  warmer  air  in- 
side the  test  box.  -\11  the  other  panes  were  carefully 
bedded  and  set  so  as  to  be  air-tight.  .\  test  on  this 
sash  showed  the  following  results:  (a)  Lights  in  which 
the  air  space  opened  to  the  outside  or  cooler  air  only 
showed  no  condensation ;  (b)  lights  in  which  the  air 
space  opened  to  the  warm  air  inside  the  test  box 
showed  much  condensation.  The  sash  was  reversed, 
with  its  outer  side  toward  the  interior  of  the  test  box, 
and  tiic  abo\e  results  were  confirmed. 

I  he  ex|)lanation  is  that  changes  in  temjjerature  on 
either  side  of  the  sash  cause  corresponding,  though  less 
marked,  changes  in  the  temperature  of  the  air  space. 
The  pressure  of  the  combined  air,  therefore,  becomes 
more  or  less  atmospheric  pressure,  and  air  is  corre- 
spondingly either  forced  out  of  or  admitted  through 
the  drilled  holes,  and,  if  a  temperature  difference  is 
alternatelv  increased  and  decreased,  a  "breathing" 
action  obtains  in  the  air  space.  A  similar  action  occurs 
through  leaks  in  actual  practice,  and  is  due  to  daily 
\ariations  in  temperature  and  the  longer  seasonal 
changes.  ,\ir  entering  an  opening  of  this  kind  from  the 
inside,  coming  as  it  does  from  the  warm  interior  of  the 
test  box  or  building,  becomes  chilled  and  its  relative 
humidity  correspondingly  increased,  condensation 
necessarily  appearing  if  the  cooling, is  carried  on  below 
the  dew  jKiint.  "Breathing."  or  a  repetition  of  this 
process,  necessarily  results  in  a  gradual  accumulation 
of  condensation.  Conversely,  air  entering  an  opening 
of  this  kind  from  the  outside  becomes  heated,  and  its 
relative  humidity  correspondingly  decreased,  making 
iinpos.sible  the  precipitation  of  any  moisture. 

The  double-glazed  wood  .sash,  when  tested  in  the 
same  manner,  showed  no  traces  of  condensation  in  any 
of  the  air  spaces. 

A  Suggested  Remedy. 

The.se  experiments  indicate  that  condensation  in 
the  air  space  of  double-glazed  sash  can  be  eliminated 
almost  entirely  by  connecting  the  air  space  directly  to 
the  out.side  air  and  at  the  same  time  effectively  sealing 
it  from  the  entrance  of  the  warm  air  within  the  build*- 
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iiiK-     it  is  suggested  that  the  openings  should  be  very 
.small,  equivalent,  say,  to  a  >i-in.  hole,  designed  merely 
for  a  communication   between   the   internal  air  space 
and  the  (jutside  air  during  temperature  changes.    Tlii.- 
"brcathing  hole"  should  be  protected  from  the  weather 
and  dirt.     Its  location  seems  to  be  innnaterial  from  the 
i  standpoint  of  elimination  of  condensation,  but  a  consid- 
eration of  heat  economy  would  indicate  that  the  hot- 
'  torn  of  the  ligiit  is  preferable.     Whether  or  not,  as  a 


practical  problem,  this  method  can  be  applied  to  !>eal 
the  inside  panes  of  double-glazed  steel  .sash,  and  leave 
an  opening  in  the  outside  panes,  is  worthy  of  the  carc- 
fid  consideration  of  steel  sash  manufacturers.  The  re- 
sults of  these  tests  should  not  be  construed  as  indicat- 
ing that  double-glazed  wood  sash  never  show  interior 
condensation,  but  merely  that  they  are  superior  to  sttcl 
and  hollow  metal  sash  in  this  respect  in  the  present 
-tagc  of  development  of  the  latter  types. 


Morrison* 


The   Necessity   for   Adequate   Methods   of 
Waterproofing  in  Road  Construction 

—  By  C    J. 

JN  order  to  fultill  their  recjuirements,  roads  must  be 
waterproof,  so  as  to  protect  them  from  the  flowing, 
undermining,  and  penetration  of  water.     TJie  priii- 

l         ciples  of  waterproofing  are  simple,  but  are  neglect- 
fed,  with  the  result  that  roads — and  often  expensive 

[roads — deteriorate  and  become  ab.solutely  ruined  and 

[useless  through  a  lack  of  the  ai)i)reciation  of  the  neces- 

,  sity  of  ade(|uate  jirotection  from  the  etTects  of  water. 

'The  comparative  costs  of  construction  and  mainten- 

f ance  show  that  at  the  end  of  five  years  the  total  cost  of 

[a  non-waterproof  road  and  a  semi-waterproof  road  arc 

[about  equal,  but  the  former  is  in  very  bad  condition, 

[while   the    latter   shows    little   deterioration.     Similar 
comparisons  for  waterproof  roads  are  not  yet   avail- 
fable.     In  this  article,  which  is  adai)ted   from  a  paper 

[prepared  In  the  writer  for  presentation  to  the  Aincri- 

u-an  Society  for  the  .\dvancement  of  Science,  the  neccs- 

jsity  lor  ade(|uate  methods  of  walerprooling  is  coiisid- 

lered  and  the  means  of  securing  waterproof  (pialitics 

'are  outlined  for  five  general  conditions  of  road  cou- 
structio\i.  luich  condition  requires  a  different  method 
of  treatment,  dependent  on  location  of  drains,  con- 
struction of  road,  and  trcatnienl  of  surface. 

A  diligent  search  for  a  clear  statement  of  the  pro- 
blem of  road  construction  revealed  nothing  better  than 
the  words  of  Dr.  II  S.  llaleshaw  and  I'rof.  Douglas 
Mackenzie,  and  we  ha\  e  therefore  taken  the  liberty  of 

.  using  a  portion  of  their  paper  read  before  the  Royal 
Societv  of  Arts  as  an  introduction  to  this  article. 


lection  just  in  proportion  as  it  corresponds  to  what  we 
Ii.ive  recognized  as  its  special  object — the  special  end 
for  which  it  has  been  constructed." 

Special  Purpose  of  Roads. 

-N'ovv  the  special  end  for  which  two  elements  in  the 
case  of  a  pair  (a  higher  pair,  as  it  is  called  in  the  case 
of  rolling  contact),  viz..  the  wheel  and  the  road  arc 
designed — is  that  they  may  run  smoothly  and  in  con- 
tact with  each  other,  resisting  considerable  material 
Iiressures  without  permanent  deformation  and  without 
undue  wear  or  loss  of  energy. 

The  ideal  condition  of  things  is  obviously  that  in 
which  a  perfectly  hard  and  perfectly  circular  wheel 
runs  on  a  i)erfectly  hard  and  level  road.  It  might  he 
-^.dd.  therefore,  that  a  steel  wheel  and  a  steel  road 
would  be  suitable,  as  in  the  case  of  railwav  practice. 


AS    P»mr  •«  f9c»e 


Road  Considered  as  Element  of  Machine. 

There  is  onlv  one  really  sound  way  of  apjiroaclnng 
the  problem  of  road  constr\tction.  and  that  is  to  regard 
the  road  as  one  element  oi  a  mechanical  contrivance. 
'  of  wdiich  the  wheel  is  the  other  element.  This  as))ecl 
of  the  matter  seems  too  often  to  be  entirelv  overlooked. 
Inventors  of  a  wheel  and  the  makers  of  a  road  respec- 
tivelv  too  often  treat  their  part  of  t!ie  problem  without 
reference  to  the  other  part,  whereas  these  |>arts  arc 
oidv  two  halves  of  a  whole. 

.More  than  fortv  years  ago  there  was  translated 
from  the  lierman,  bv  S'ir  .Mexander  Kennedy,  tht  "Kin- 
ematics of  Machinery."  of  Prof.  Reuleau.N.  and  in  that 
work  for  the  lirst  time  the  true  conception  of  a  ma- 
chine was  set  forth.  We  now  realize  that  the  action  of 
a  rope  on  a  pullev.  water  in  a  hydraulic  system,  or  a 
wheel  on  a  road,  might  be  considered  as  much  cases  oi 
mechanical  action  as  that  of  two  tooth  wheels  working 
in  contact  with  each  other.  It  was  trulv  >aid  in  the 
above  work:  "A  machine  niav  be  perfect.  ..r  may  con- 
tain more  or  fewer  imperfections :  it  approaches  |)cr- 

■  Oi  Meyer.  Morrison  A  Co..  Inc..  New  YorU 


Fig.  1— Drainage  arrangcroenU  for  a  road  on  level  ground 

As  a  matter  of  fact,  quite  apart  from  the  practical  que>- 
lion  of  the  cost  of  such  a  road,  there  are  questions  of 
adhesion,  in  the  matter  of  gradients  as  well  as  steering, 
that  make  a  metal  road  quite  out  of  the  question.  .As- 
suming, then,  that  a  reall\  hard  road  cannot  be  t>Jt- 
lained.  it  mav  be  at  once  said  that  if  a  m<Hlerately  hard 
road  could  be  kept  level  and  entirely  free  from  all  un- 
evenness  of  surface  there  could  be  nothing  better  than 
a  truly,  circular  metal  wheel,  and  such  a  wheel,  being 
cheap  and  durable,  would  doubtless  be  uni  " 

ployed. 

Ideal  Road  Impossible. 

llowc\er.  a  thim;  so  desirable  as  a  trul\  l<.><.i  -m- 
face  is  exactiv  what  it  is  impossible  to  maintain,  and  it 
is  in  order  to  mitigate  the  shocks  caused  by  the  ten- 
dencv  to  deflect  a  vehicle  from  its  movement  in  a 
straight  course  that  yielding  material,  such  as  solid 
rubber  or  pneumatic  tires  are  employed  on  the  peri- 
pherv  of  a  wheel.  This  suft  material  cannot  he  used 
without  paying  the  penalty,  not  ntercly  of  wearing  the 
w heel,  but  of  wearing  the  road  itself,  and.  as  a  matter 
of  fact,  inasmuch  as  the  contact  between  the  wheel  and 
the  road  departs  from  h  |Hiint  in  the  side  elevation,  or 
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a  line  looked  at  in  plan,  by  so  much  is  wear  between 
tlie  surface  in  contact  introduced. 

In  the  next  place,  consider  what  goes  on  beneath 
the  surface.  If  the  road  is  not  hard,  then  a  certain 
amount  of  deformation  must  take  place. 

The  injury  done  by  this  deformation  will  depend 
on  two  things : 

1.  The  depth  to  which  it  extends, 

2.  The  extent  of  permanent  disintegration  of  the 
internal  substance  of  the  road. 

It  is,  therefore,  obvious  that,  both  as  far  as  the  sur- 
face is  concerned  and  also  the  body  of  the  road,  what  is 
required  is  a  hard,  strong  substance  which  presents 
great  resistance  to  wear,  deformation,  and  disintegra- 
tion. If  it  is  impossible,  on  account  of  expense,  to  make 
the  whole  of  a  road  of  such  material,  then  the  surface 
of  the  road  should  be  of  such  material,  and  the  body 
of  the  road  should  be  bound  or  cemented  together  with 
such  material. 

Necessity  for  Waterproofing. 

In  any  case,  as  the  road  is  exposed  to  the  action  of 
the  weather,  one  of  the  very  first  conditions  of  its 
efficiency  is  that  it  must  be  waterproof,  and  that  the 
surface  must  be  sufficiently  hard  to  prevent  the  forma- 
tion of  mud  in  wet  weather  and  dust  in  dry  weather. 

The  term  "waterproof"  is  used  here  in  the  broad 
sense,  meaning  both  the  protection  of  the  road  from 
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Fig.  2— Method  of  draining  a  road  in  a  cut. 

water  and  the  rendering  of  the  road  itself  impervious 
to  water. 

Roads  must  be  waterproofed  .so  as  to  prevent  dam- 
age from  abrasion,  from  undermining,  from  foreign 
substances  being  washed  on  them,  and  from  w'ater 
penetrating  the  mass  of  the  road.  Although  water  is 
one  of  the  worst  enemies  of  the  roads,  the  fact  seems 
to  have  been  given  little  attention,  and,  as  a  result,  the 
cost  of  maintenance  has  increased  enormously  Pos- 
sibly the  condition  is  due  chiefly  to  the  deplorable  fact 
that  road-building  has  been  largely  in  the  hands  of 
politicians  and  contractors  instead  of  engineers. 

Last  winter  hundreds  of  miles  of  roads  were  ruined 
because  they  were  not  waterproof.  Water  penetrated 
the  body  of  the  roads  and  froze.  The  result  was  up- 
heavals and  disintegration.  Even  the  most  elementary 
principles  of  water])roofing'  have  Ijeen  neglected. 

Conditions  Met  in  'Construction. 

As  the  elementary  principles  of  waterproofing  have 
been  so  completely  neglected,  it  may  not  be  amiss  to 
describe  them.  Roads  are  built  under  five  general  con- 
ditions and  combinations  of  these  conditions.  The 
general  conditions  are:  (1)  On  level  ground;  (2)  on 
incHned  ground;  (3)  in  cuts;  (4)  on  embankments; 
(5)  on  the  side  of  slopes. 

Roads  on  Level  Ground. 

A  road  built  on  level  ground  can  be  very  easily 
waterproofed  by  building  it  slightly  above  the  general 
elevation,  by  giving  it  a  crown  sufficient  to  cause  an}' 
water  to  flow,  by  providing  ample  gutters  on  each  side. 


by  laying  sufficient  underdrains,  and  by  applying  a  sur- 
face which  is  impervious  to  water.  This  method  of 
construction  is  shown  as  Fig.  1.  At  frequent  intervals 
trenches  or  drains  should  be  provided  to  carry  off  the 
water  from  the  gutters. 

Although  it  is  so  simple  and  inexpensive  to  pro- 
perly waterproof  a  road  built  on  level  ground,  the  pre- 
caution is  often  neglected. 

Roads  On  Inclined  Ground. 

The  conditions  usually  met  on  inclined  ground  arc 
practically  the  same  as  on  the  level,  and  construction 
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Fig.  3— Koad  constructed  on  an  embanttment.  Protection  from  water. 

would  be  the  same.  However,  great  care  should  i)e 
taken  to  provide  adequate  drainage  to  carry  off  the 
water  at  the  foot  of  the  incline,  and  it  is  particularly 
important  at  this  point  that  the  surface  be  waterproof. 
Many  roads  have  been  ruined  by  failure  to  meet  these 
simple  requirements. 

Road  in  Cut. 
Roads  built  in  cuts  are  probably  the  hardest  lu  pro- 
tect from  flowing  water,  and  there  is  therefore  all  the 
more  necessity  for  a  hard  surface  and  integral  water- 
proofing Fig.  2  shows  the  general  method  of  protect- 
ing a  road  in  a  cut,  and  is  so  elementary  that  no  com- 
ment seems  necessary.  Although  so  elementary,  the 
methods  are  quite  generally  neglected. 

Roads  on  Embankment. 
Roads  on  embankments  seldom  cause  trouble  if  the 
most  elementary  principles  are  observed.  These  prin- 
ciples are  shown  in  Fig.  3.  The  two  sahent  features 
are  to  build  the  road  so  that  it  is  integrally  waterproof 
and  so  that  the  einbankment  is  protected  from  flowing 
water. 

Road  on  Side  of  Slope. 

Roads   on   the   sides   of   slopes   should    be    water- 
proofed in  the  same  manner  as  roads  in  cuts,  with  the 
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Fig.  4— Drainage  principles  for  a  road  on  the  side  of  a  slope. 


exception  that  protection  from  flowing  water  is  neces- 
sary only  on  one  side.     In  both  cases  the  road  its 
should  be  integrally  waterproofed,  as  in  Fig.  4. 

In  view  of  the  oljject  lessons  continually  before  all 
users  of  the  roads,  it  seems  that  waterproofing  cannot 
be  neglected  much  longer.  Ruined  roads  can  no  long- 
er be  explained  by  the  one  word,  "automobile,"  but 
must  be  charged  to  the  fundamental  causes. 

If  further  proof  is  necessary,  it  may  be  found  in  the 
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official  reports  from  various  states.  However,  tlicse 
reports  cover  only  non-waterproof  and  semi-water- 
proof roads.  Thoi-oiij^hly  waterproof  roads  have  been 
constructc-d  milv  experimentally  and  by  private  con- 
cerns. 

One  stale  reports  less  money  spent  in  maintenance 
over  a  greater  mileage  due  to  concrete  roads.  Another 
has  discovered  that  a  macadam  and  a  concrete  road 
have  cost  the  same  amount  at  the  end  of  live  years, 
and  that  the  macadam  is  ruined  while  the  concrete  is 
slill  good.     Other  states  substantiate  these  claims. 

Conclusion. 

For  the  vast  sums  of  money  that  are  being  spent 
yearly  on  our  highways  entirely  too  large  a  percentage 
has  been  wasted.  The  trend  toward  concrete  roads  is 
the  first  step  in  the  direction  of  permanently  good 
roads.  These  meet  best  the  requirements  for  strength 
and  surface.  Dut  even  the  very  best  material  available 
cannot  withstand  the  destructive  elTect  of  water. 

Publicity  can  do  much  to  educate  the  public  into 
realizing  the  necessity  of  properly  protecting  its  in- 
vestment in  roads  by  protecting  the  roads  themselves. 
I'roper  drainage  solves  a  large  part  of  the  problem. 

There  remains  only  the  problem  of  so  treating  the 
material  of  the  road  either  in  the  lopping  or  through- 
out the  mass  that  it  will  be  impervious  Uj  water. 

A  great  many  test  sections  of  roads  have  been  and 
are  being  laid,  but  up  to  the  present  time  no  practical 
meUn)d  has  l)cen  demonstrated  by  which  this  elTect 
can  be  produced.  There  is  little  doubt  but  that  such  a 
road  can  and  will  be  constructed  in  the  near  future,  for 
much  time  and  attention  is  l)eing  devoted  In  it-;  accnm- 
plislimcnt. 


Stoplogs  vs.  Steel  Gates  for  Lasalle  Bridge 
and  Dam  Contract,  Montreal 

A  CONTROVERSY  ,lias  arisen  in  Montreal  over 
sto|)logs  vs.  gates  in  connection  with  the  La- 
salle bridge  and  dam  contract.  This  was 
awarded  to  Mr.  T.  O'Sullivan,  who  is  desirous 
of  wilhdrawing  from  it  provided  he  be  compensated 
for  the  work  done  and  material  on  the  ground.  It 
appears  that  Messrs.  M.  J.  Butler  and  I'crcival  St. 
George  were  consulted  as  to  the  plans.  They  reconi- 
nuMuled  an  alternative  plan,  substituting  stoplogs  for 
the  steel  sluice  gates ;  further,  that  the  breast  wall 
should  be  materially  increased  in  tiiickness,  and  a 
much  heavier  fioor,  paved  with  granite,  for  the  sluice 
way,  be  provided.  If  the  latter  alterations  were  carried 
out,  the  engineers  agreed  that  the  plans,  although 
costly,  woukl  be  safe.  Messrs.  Butler  and  St.  Cieorgt 
suggested  that  bids  be  asked  on  the  alternative  jdans, 
ami,  with  the  substitution  of  stopk)gs.  estimated  a  con- 
si(leral)le  sa\ing  in  cost.  This  was  not  done,  as  Mr. 
Mercier,  the  chief  engineer  of  the  city,  did  not  approve 
of  the  altenuUive  plans. 

City  Engineer  Commends  Steel  Gates. 
Mr.  P.  Mercier  defends  the  steel  gates,  and  denies 
that  the  saving  would  be  as  great  as  estimated  by  the 
consulting  engineers.  In  his*  opinion  the  stoplog  sys- 
stem  was  objectionable  for  several  rea.sons.  The  water 
would  be  held  back,  it  is  true,  but  not  so  easily  con- 
trolled as  by  the  steel  sluices.  The  logs  would  be 
clumsv  things  to  put  into  position,  and  they  would  re- 
quire the  labor  of  six  men,  as  contrasted  with  the  two 
men  for  the  steel  gates.  Mr.  Mercier  estimates  that 
the  wages  of  the  four  extra  men,  supposing  they  were 
needed  for  fiftv  days  of  the  year,  would  represent  an 
outlav  of  $500.  or  a  capitalized  amount  of  $10,000. 


The  chief  engineer  also  estimates  that  200  logs  22 
feet  long  sawed  into  timber  12  x  15  inches  would  be 
required  for  the  purpose.  These  timbers  would  havr 
to  be  thawed  free  from  ice  and  snow,  and  then,  aftci 
holes  had  been  cut  in  the  ice-covered  intake,  they  could 
be  placed  slowly  in  position,  all  of  which  labor  would 
be  eliminated  if  steel  sluice  gates  were  used. 

In  concluding  his  report  the  chief  engineer  declares : 
"A  project  was  submitted'to  you,  the  estimated  c-^t  ..i 
which  was  $242,000,  and  I  was  asked  to  adopt  an 
plan,   the   e.stimated   cost   of   the   construction    bm.;; 
$220,000,  the  operation  of  which  would  require  a  capi- 
tal expense  of  $10,000  more,  without  being  ■■■ 
tageous  as  the  other.    These  remarks  were  ■ 
cated  to  Controller  Cote,  and  I  advised  him 
to  the  proposition  of  your  engineers,  as  I  con 
to  be  preferable." 

Stoplogs  Would  Effect  a  Saving. 

Messrs.  Butler  and  St.  George  have  replied  tf)  thl-^ 
report.    They  state  in  the  course  of  their  letter:  "' 
regard  to  the  city  engineer's  comments  on  the  i: 
stoplogs  vs.  gates,  they  are  certainly  prevailing  all  over 
this  country  and  the  United  States.    We  may  say  that 
there  are  very   few   Stoney   sluices   to  be   found   on 
hydraulic  work  in  this  country,  but  there  are  innumer- 
able examples  of  the  stoplogs  doing  much  more  diffi- 
cult  work   than   is   required   at   this   particular   i  ' 
The  comments  as  to  added  labor,  etc.,  being  req' 
and  the  absurd  capitalization  of  same,  would  be  n! 
lous  if  it  were  not  that  it  is  used  to  justify  waste.  *   • 
the  aqueduct  is  filled  with  water  and  put  into  use,  the 
stoplogs  raised  and  piled  under  shelter,  as  is  usual, 
never  again  in  all  probability  would  it  be  found  neces- 
sary to  handle  same,  except  in  the  case  of  a  possible 
disaster  to  the  works,  in  which  case  they  could  very 
quickly  be  put  into  place.     Whatever  possible  advan- 
tages in  manipulation  that  might  be  construed  in  favor 
of  the  Stoney  sluices  over  the  stoplogs  cannot  apply  to 
this  case,  and  is  only  applicable  to  places  such   as 
canals  to  regulate  the  quantity  of  water  admitted.    Our 
estimate  of  saving  to  be  had  was  based  on  comparative 
estimates  of  cost  and  not  on  the  figures  made  by  the 
successful  tenderer.     Our  recommendation  to  a.sk  for 
alternative  bids  was  not  acted  upon.    Had  it  lieen  done 
this  communication  would  not  be  necessary.  " 


Present  Practice  and  Regulations  Pertaining 
to  Pavement  Openings 

PRI'ISENT  Practice  and  Regulations  Pci  i.iii.n.g 
to  Pavement  0()enings,"  was  the  subject  of  a 
paj)er  i)resented  at  a  meeting  of  the  Citi/eu^' 
.Street  Traffic  Committee  of  Greater  \r-.' 
^'ork  by  Professor  .\rthur  H.  Blanchard.  In  this  • 
per  the  author  outlines  the  attempts  made  to  rcgui.iii 
the  cutting  of  street  openings  in  many  municijwlities 
and  draws  conclusions  from  observations  of  current 
])ractice  that  will  be  applicable  to  the  general  condi- 
tions obtaining  in  most  municipalities.  In  the  Con- 
tract Record  of  .August  30,  1916,  under  the  caption. 
"The  Street  Opening  Evil."  editorial  comment  was 
made  on  the  perplexing  nature  of  this  problem  and 
the  need  of  more  efficient  administration  and  organiza- 
tion in  this  regard. 

Great  Variation  in  Administration 
The  present  unsatisfactory  status  of  pavement 
openings  in  many  municipalities  is  due  to  one  or  more 
of  the  following  contributing  causes:  (1)  Lack  of  cen- 
tralized administration;  (2)  inadequate  super\'ision  by 
highway  departments;  (3)  titilization  of  inefficient  or- 
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ganizations  and  methods  for  backfilliiig  trenches,  mak- 
ing temporary  surface  repairs,  and  final  replacement  f)f 
artificial  foundations  and  pavements. 

Present  practice  in  administration  and  organiza- 
tion governing  jiavement  o])enings  varies  from  abso- 
lutely no  control  by  a  city  official  to  a  thoroughly  or- 
ganized administration.  Much  trouble  is  caused  by 
lack  of  knowledge  of  sub-surface  structures.  In  the 
majority  of  municipalities  a  few  attempts  have  been 
made  to  remedy  this  situation  by  requiring  owners  of 
sub-surface  pipes  and  mains  tf)  file  plans  of  their  loca- 
tion. Practically  all  cities  of  any  size  require  some 
sort  of  permit  for  making  a  pavement  opening.  In 
many  cases,  however,  the  securing  of  a  jjermit  is  a 
mere  formality  and  exercises  no  effective  control  over 
the  situation.  The  amount  of  dejjosit  required  with 
a  permit  varies  to  a  remarkable  degree,  a  few  places 
adopting  the  logical  basis  of  charging  the  cost  of  re- 
j)airing  plus  a  certain  ])ercentage  for  inspection  and 
other  overhead  charges. 

Great  variation  is  found  with  reference  to  making 
repairs  of  o|)enings  by  city  departments,  contractors 
or  public  utility  ccjmpanies.  Tn  s(jme  cases  all  repair 
work  is  done  by  the  i>ermittee.  Many  municipalities 
allow  the  permittee  U)  ojien  and  backfill,  the  city  de- 
partment constructing  the  artificial  foundations  and 
pavements.  In  a  few  instances  the  city  does  all  the 
work  with  experienced  men,  the  result  being  that  open- 
ings are  repaired  in  an  efficient  manner  and  very  little 
trouble  results  thereafter. 

Based  on  observations  of  ]jractice  in  many  cities 
throughout  America  and  Europe,  Professor  Blanchard 
submits  the  following  conclusions  as  ap])lical)le  to 
general  conditions  found   in   most  cities. 

Administration  and  Organization 

Pavement  openings  should  be  absolutely  luuler  the 
control  of  the  chief  of  the  Roadway  Department:  all 
persons,  corporations,  and  other  city  departments  be- 
ing recpiired  to  secure  ])ermits  from  the  highway  de- 
])artment  prior  to  making  openings  in  jjavements,  ex- 
cept where  emergency  conditions  require  such  open- 
ings to  J)e  made  in  the  interests  of  public  health  and 
welfare. 

Notices  should  be  advertised,  posted,  and  sent  to 
all  interested  parties,  giving  ample  warning  in  cases 
where  streets  are  to  be  paved  or  repaved  and  contain- 
ing the  provision  that  charges  to  the  permittee  will 
cover  cost  of  backfilling  but  not  artificial  foundations 
and  pavements.  Tiie  practice  of  not  allowing  pave- 
ment openings  to  be  made  within  a  certain  period  after 
a  pavement  is  laid  is  believed  not  to  be  in  the  interest 
of  public  progress,  and  is  unnecessary  if  the  notice 
advocated  is  given  and  efficient  methods  of  control, 
backfilling  and  repaving  are  adopted. 

Plans  of  sub-surface  structures  on  all  streets  should 
be  compiled  and  permits  should  be  granted  only  after 
accurate  and  detailed  information  has  been  filed  ])er- 
taining  to  all  details  of  sub-structures  :n  connection 
with  the  given  pavement  opening. 

Deposits  should  be  recpiired  covering  cost  of  back- 
filling, reconstructing  artificial  foundations  and  repa\-- 
ing,  which  should  be  based  on  a  schedule  of  rates  de- 
pendent upon  the  character  of  backfilling,  type  of  artifi- 
cial foundation,  kind  of  pavement  and  yardage  of  the 
several  items.  An  adequate  percentage  should  be  ad 
ded  to  the  cost  of  the  above  items  to  cover  sujiervision 
and  other  overhead  charges. 

After  a  permit  has  been  granted  excavation  should 
be  made  by  the  permittee,  and  backfilling  and  repav- 
ing done   under   the   supervision    of   engineers   of   the 


highway  department  and  by  a  flying  squadron  of  ex- 

])erienced  men  in  the  employ  of  the  department. 

Backfilling  and  Artificial  Foundations 
All  material  excavated,  except  rock,  should  be  re- 
]>laced  in  the  trench  and,  in  the  process  of  backfilling, 
the  material  should  be  thoroughly  compacted  by  hand 
or  mechanical  tampers  or  with  the  aid  of  water  used 
sparingly,  dependent  upon  the  character  of  soil  and 
kind  (jf  pipes.  The  wise  saying  of  an  old  road  fore- 
man, that  two  tampers  are  recpiired  for  every  shoveler 
in  order  to  secure  satisfactory  compaction,  should  be 
borne  in  mind  in  organizing  the  flying  squadron  of  ex- 
])erienced  laborers. 

Except  in  the  case  of  waterb(5iuul  gravel  and  broken 
stone  roads,  cement-concrete  foundations  over  trenches 
should  be  constructed  and  such  fomidations  should 
extend  six  inches  beyond  each  side  of  the  trench  and 
have  a  depth  of  not  less  than  eight  inches.  If  the 
methods  outlined  above  are  adopted,  it  is  not  neces- 
sary to  postpone  rejjaving  provided  climatic  conditions 
are  satisfactory  for  such  work. 

If  temporary'  repaving  is.  for  any  reason,  neces- 
sary, it  is  recommended  tliat  Ihe  backfilling,  as  above 
outlined,  be  carried  to  the  elevation  of  the  top  of  the 
artificial  foundation  and  that  such  materials  as  small 
stone  blocks,  ])aving  bricks  laid  fiat,  asphalt  block 
seconds,  or  hot  or  cold  bituminous  concrete  should  be 
used  for  a  temi)orary  wearing  course. 

Repaving 
In  the  jjrocess  of  repaving,  it  is  recommended  that 
the  old  i)avement  be  cut  back  three  inches  on  each 
side  of  the  new  cement-concrete  foundation.  The 
adoption  of  this  ])lan  will  eliminate  planes  of  weakness 
and  will  ensme  the  ])racticability  of  making  an  cffici 
cut  bond  with  the  old  ])avemcnt. 

Sidewalks 

The  groiuid  1)eneath  sidewalks  in  nnuiicipalities 
should  be  kept  clear  of  vaults  and  other  accessories 
of  buildings.  The  si)ace  imder  sidewalks  should  be 
reserved  for  the  possible  future  installation  of  pipe 
systems  which  would  relieve  ])resent  congestion  of 
sub-surface  structures  in  the  carriageway  and  reduce 
the  number  of  upenings  made  in  pavements. 

Timber   in    Pier   and  Wharf 
Construction 

UNDER  the  above  title,  the  National  Lumber 
Manufacturers'  Association  have  issued  a  bul- 
letin giving  a  statement  of  facts  and  summary 
of  data  in  regard  to  the  use  of  timber  in  water- 
front structures,  together  with  testimony  from  experi- 
enced engineers  who  have  compared  its  fitness,  dur- 
ability, and  cost,  with  concrete  in  similar  cases.  This 
bulletin,  of  course,  presents  the  case  from  the  point  of 
A'iew  of  the  lumber  manufacturer,  but  is  abstracted 
here  as  being  of  interest : 

A  consideration  of  proper  pier  construction  divides 
itself  logically  in  four  general  headings,  namely: 

1.  Fitness  of  the  material  under  consideration. 

2.  Comparative  cost. 

3.  Durability. 

4.  Is  permanence  the  controlling  factor? 

Fitness  of  the  Material  Under  Consideration 

The  question  of  the  fitness  of  timber  for  use  in" 
])iers   and   wharves   is  one  which   is  agreed   upon   by 
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practically  every  engineer  having  experience  in  this 
line  of  \v(jrk.  No  other  material  can  be  handled  so 
easily  during  construction  or  adajjted  to  so  many  var- 
ied ])uri)oscs  as  timber.  No  other  material  will  per- 
mit sucli  easy  and  rajiid  chanjjjes  in  water-front  struc- 
tures, as  the  increase  in  commerce  demands  jjjrowth  in 
harlxir  facilities.  Timber  easily  excels  in  the  lack  of 
damage  to  shi|)])inj^  which  may  be  in  contact  with  the 
sides  of  piers  or  wharves,  as  in  the  case  of  vf^sck 
or  steamers  api^roaching  or  moored  tf)  a  pier 

Comparative  Cost 

L Oniijarativc  cost  depends  somewhat  on  local  con 
ditions,  but  as  a  general  proposition  timber  i)iers  cost 
one-third  to  one-half  as  much  as  concrete  piers. 

I'he  annual  cost,  which  after  all  is  the  important 
consideration,  is  a])pr<ixinialely  the  same  for  both  types 
(a  fad  not  generally  known)  as  brought  out  in  detail 
by  Mr.  Jerome  Newman,  Chief  luigineer,  State  Board 
of  Harbor  Commissiimers,  S;in  I'rancisco.  Cal.,  in  data 
below. 

Durability 

Durability  of  timber  for  pier  construction  is  de 
pendent  entirely  on  the  selection  of  suitable  kinds  and 
grafles  and  on  projjcr  precaution  to  prevent  its  de- 
cay. The  eflkacy  of  creosoting  timber  to  prevent  its 
decay  or  its  destruction  by  marine  borers  is  well  estab- 
lished. There  are  many  examples  of  the  durability  of 
projierly  creosoted  timber  ])iers,  one  of  the  most  strik 
ing  of  which  is  the  I'ier  No.  6  of  the  Chesapeake  and 
( )liio,  at  Newjjort  News.  \'a.,  erected  in  I8S3,  two 
Inuidred  feet.  i)y  eight  hundred  feet,  built  on  four 
thousand  creosoted  wood  piles.  Timber  was  treated 
with  twelve  pounds  of  creosote  oil  per  cubic  foot.  It 
stands  in  water  infested  with  teredo,  where  untreated 
timber  is  destroyed  in  two  years  and  less.  Examina- 
tion in  1915  found  original  timbers  in  use  and  in  ex- 
cellent condition,  after  M  years  in  service. 

Is  Permanence  the  Controlling  Factor? 

Many  arguments  have  been  made  in  favor  of  can 
Crete  ])ier  ct>nstruction.  all  of  which  are  based  orl  the 
fmidaniental  idea  of  ])ermanence.  Setting  aside  any 
<|ucstions  as  to  the  i)ernianence  of  concrete  for  this 
l)nrposc,  and  there  are  many,  there  yet  remains  the 
vital  ([uestion :  Should  jjermanence  be  the  controlling 
factor?  Especially  is  this  cpiestion  of  importance 
when  river  or  lake  front  development  is  considered. 

Mr.  Charles  W.  Staniford,  M.  .\m.  Soc.  C.  Iv,  stated 
in  a  discussion  of  this  (piestion  : 

"The  old  wooden  pier,  as  built  in  New  York  Harbor 
up  to  ten  years  ago,  because  it  was  easily  removed 
and  reconstructed,  was  ime  of  the  greatest  factors  in 
developing  the  harbor  facilities.  Instead  of  the  ship- 
ping being  compelled  to  adapt  itself  to  the  location 
and  operation  of  massive  permanent  structures  located 
along  the  water-front,  as  in  English  and  Continental 
harbors,  where  there  are  stone  quays  and  piers,  the 
structures  for  berthing  vessels  and  taking  care  of 
cargoes  in  New  York  Harbor  were  located  to  meet  the 
conditions  of  shijiping  as  the.se  conditions  developed 
and  increased  facilities  were  required." 

Fully  developed  harbors,  such  as  obtain  in  luirope, 
may  well  consider  the  building  of  permanent  piers  and 
wharves.  The  state  of  the  development  of  harbors  in 
this  country,  however,  will  not  justify  such  construc- 
tion. 

Timber  Construction  Elastic 

Discussing  modern  pier  construction  in  New  York 
Harbor,  Mr.  Charles  W.  Staniford.  chief  engineer,  De- 
partment of  Docks  and  Ferries,  New  York,  states :  "The 


wooden  pier,  consisting  of  a  timber  deck  and  ti<><jr 
system  supported  by  timber  j)iles,  became  the  adopted 
type.  It  was  cheap,  durable,  and  readily  adaptable 
to  all  classes  of  shipping.  One  of  the  most  im|Kjrtant 
characteristics  of  piers  of  this  ty|)e  is  the  ease  and 
economy  with  which  it  may  be  removed  entirely,  re- 
constructed wholly  or  in  jjart,  or  ex)>andcd,  at  a  low 
cost,  to  meet  the  increasing  needs  of  commerce  and 
ship|)ing.  A  dock  or  system  of  d<K-ks  sufficient  to  ac- 
commr)date  the  shipping  at  the  time  it  was  built,  might 
be  found  to  be  inade(|uate  and  obsolete  within  a  com 
jiaratively  short  term  of  years,  a  complete  rearrange 
menl  being  then  necessary. 

"With  timber  structures,  this  transformation 
construction  is  a  simple,  rapid,  an<l  economical  under- 
taking; it  is  difilicult  and  costly  with  structures  of 
stone,  concrete,  steel,  etc.  The  use  of  concrete  piles, 
rt'inforced  concrete  sub-structures,  or  similar  forms  of 
construction,  therefore,  would  not  only  have  resulted 
in  high  first  cost  of  construction,  but  the  difficulty  and 
expense  incidental  to  the  periodical  removal,  recon- 
structifju,  or  expansion  of  <lock  structures  of  this  type, 
as  necessitated  from  time  to  time  by  the  growth  of 
shij^ijing,  would  have  rendered  harbor  construction 
work,  as  a  revenue-producing  municipal  investment, 
l)ractically  impossible,  and,  consequently,  would  have 
greatly  retarded  the  <levelopment  of  the  harbor." 

Mr.  William  T.  Donelly,  consulting  civil  engineer. 
New  London,  Conn..  Harbor  Commission,  gives  the 
following  oi)inion :  "The  |)ile  construction  of  the  pier 
on  each  side  is  considered  to  be  only  semi-|)ermancnt. 
and  this  attitude  has  been  deliberately  taken,  as,  after 
careful  consideration,  it  was  agreed  that  a  permanent 
structure  could  easily  have  a  structural  lifr  exceeding 
its  c<jmmercial  or  useful  life." 

Comparative  Costs 
.\n  estimate  of  comparative  cost  is  given  l>y  Mr. 
Jerome  Newman,  chief  engineer.  State  Board  Harbor 
Commissioner,  San  Francisco,  Cal..  as  follows :  "As- 
suming the  cost  of  a  creosoted  i)ile  pier  at  $1  per  square 
foot,  with  a  life  of  twelve  years,  and  that  of  a  rein- 
forced concrete  i)ier  at  $3.25  per  square  f<M»t,  with  a 
life  of  one  hundred  years,  the  comparative  annual 
charges  for  the  two  types  of  construction  arc  ni>""x' 
mately  as  follows: 

Creosoted     Reint' «rcc'  i 
Pile  Concrete 

Interest   at   4VJ    i)er   cent.    ...   $0.0450  SO.\M\l 

Maintenance,  assumed 0.05a)  0.0125 

Replacement.  12  vears O.OtiSl  

Sinking  fund.  75  years                   0.0022            0.0077 
Insurance 0.00(K)  


Total,  per  square  foot  ....  $0.1713  $0.1665 

"This  would  indicate  that  the  annual  cost  is  verv 
nearly  the  same  for  the  two  classes. 

"The  assumption  of  12  years'  life  for  creosoted  pil- 
ing and  100  years  for  reinforced  concrete  is  hardly 
justified,  though  it  is  true,  in  the  calculation  above,  I 
adopted  it  in  making  a  comparison,  merely  to  indi- 
cate in  a  general  way  that  the  annual  cost  of  the  two 
types  is  nearly  equal  under  unfavorable  conditions 
for  the  temporary  type.  There  is  evidence  at  hand 
to  |)rove  that  pro])erly  treated  piles  may  be  counted 
on  for  a  maximum  life  of  twenty  years,  and  fifteen 
years  may  be  c^msidered  a  fair  average  :  our  experience 
\v  ith  reinforced  concrete  has  been  tiH>  short,  however, 
to  enable  us  to  form  an  intelligent  oiMiii.>n  .n-;  t.-.  it-^ 
durability  when  exjxised  to  salt  water." 
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Sources  of  Trouble  in  Brick  Pavements 

Inadequate   Specifications   wilh  the  Absence  of 
Definite  Details  Responsible  for  Many  Failures. 

By  Maurice  B.  Greenough  * 


THE  writer  recently  examined  a  brick  pavement 
which  showed  frequent  patches  varying  in  area 
from  one  to  ten  square  yards  wherein  the  brick 
were  depressed  and  badly  distintegrated.  The 
pavement  had  been  down  but  two  years.  It  was  built 
upon  a  six-inch  concrete  base,  an  inch  and  one-half 
sand  cushion,  with  cement  grout  filler  in  the  joints.  A 
careful  examination  of  the  patches  disclosed  in  every 
one  taken  up  that  in  no  instance  had  the  filler  pene- 
trated more  than  one-half  "an  inch.  The  remaining 
space  was  filled  with  sand  or  nothing. 

It  so  happened  that  during  the  construction  of  this 
same  pavement  there  had  been  some  popular  criticism 
of  the  brick  on  the  grounds  that  they  were  under- 
burned.  To  answer  the  criticism  several  samples  were 
submitted  to  the  standard  rattler  test.  In  every  test. 
made  the  brick  averaged  less  than  22  per  cent,  loss,  and 
were  conceded  by  all  interested  to  be  of  suitable  qual- 
ity. In  fact,  at  the  time  of  examination,  the  i)avement 
showed  little  or  no  signs  of  wear,  excluding  the  dam- 
aged patches. 

Imperfections. 

Other  brick  pavements  inspected  the  following  day, 
which  were  built  by  the  same  contractor,  showed  the 
same  characteristic  imperfections.  On  one  of  them, 
less  than  two  years  old,  a  workman  was  repairing  one 
of  these  patches.  He  had  taken  out  four  rows  of  brick, 
beginning  at  the  edging  on  either  side  and  as  far  to- 
ward the  centre  as  the  middle  third.  A  little  over  five 
feet  of  the  pavement  in  the  centre  remained  apparently 
intact.  The  brick  taken  out  had  the  same  appearance 
as  all  those  in  the  other  depressed  areas.  Ui)on  being 
requested  to  do  so,  he  struck  the  pavement  two  blows 
with  a  medium  weight  sledge  in  the  centre  of  the  intact 
portion.  Immediately  the  pavement  heaved  perccpti- 
i)ly  under  foot,  and  the  tops  of  the  brick  snapped  off 
over  an  area  of  several  square  yards.  The  chips  varied 
in  size  from  two  to  three  square  inches  to  entire  tops 
of  brick  one-half  an  inch  deep. 

Examination  again  showed  that  the  grout  had  not 
jjcnetrated  more  than  one-half  an  inch.  The  day  was 
a  warm  one,  and  the  pavement  had  expanded.  The 
load,  instead  of  being  distributed  over  thirty-four 
square  inches,  which  would  have  been  the  case  had  the 
grout  penetrated  the  entire  depth,  was  concentrated  on 
four  and  one-quarter  square  inches.  Furthermore,  the 
concentration  was  most  disadvantageously  situated  for 
the  brick  to  resist,  namely,  on  the  upper  edge.  The  top 
edges  of  the  brick  were  locked  in  a  vise,  and  the  im- 
pact of  the  sledge  was  enough  to  complete  the  destruc- 
tion. This  incident  illustrates  exactly  what  happened 
in  all  the  patches.  The  effect  of  the  sledge  was  iden- 
tical to  the  impact  of  a  heavily-loaded  truck  or  other 
vehicle. 

Unwashed  Bricks  Caused  Trouble. 

Another  brick  pavement  in  a  different  locality  laid 
Upon  a  four-inch  concrete  foundation,  an  inch  and  one- 
half   sand   cushion,   with    cement   grout    between    the 

•Instructor  in  Highway  Engrineering.Case  Scliool  of  Aaplied  Science,  and 
Consulting  Engineer.  National  Paving  Brick  Manufacturers'  Association,  be- 
fore the  American  Society  for  the  Advancement  of  Science. 


brick,  not  long  after  it  was  opened  to  trafific  showed 
serious  imperfections  on  one-half  of  the  street,  while 
the  other  remained  in  perfect  condition.  The  street  is 
now  about  five  years  old  and  the  same  relative  condi- 
tion has  continued.  Various  explanations  for  the 
cause  were  advanced  until  one  day  the  foreman  for  the 
contractor  who  had  built  the  pavement  but  who  had 
subsequently  left  this  employer  for  another  was  asked 
for  the  real  explanation.  He  replied  thus:  "I  told  the 
boss  that  would  happen.  All  the  brick  stacked  on  that 
side  of  the  street  that  looks  bad  were  covered  with 
clay  and  mud,  and  went  into  the  street  in  that  condi- 
tion. Those  on  the  good  side  were  clean.  I  protested, 
and  wanted  the  dirty  brick  washed,  but  the  boss  said, 
'Hurry  up;  get  them  laid  and  grouted;  we  want  to  get 
out !' " 

Still  another  brick  pavement  was  laid  on  a  street 
which  bears  a  traffic  of  over  6,000  vehicles  a  day.  It 
was  put  down  in  1911,  and  the  contractor's  guarantee 
expired  in  the  summer  of  1916.  Ninety  per  cent,  of  the 
I)avement  is  in  better  condition  to-day  than  when  laid. 
The  cement  grout  has  been  chipped  out  of  the  tops  of 
the  joints  in  the  remaining  10  per  cent.,  confined 
entirely  to  one  end  of  the  stretch  of  pavement.  While 
the  brick  are  not  depressed,  they  are  gradually  becom- 
ing cobbled  and  spalled. 

The  appearance  of  the  pavement  was  being  dis- 
cussed shortly  after  the  guarantee  expired,  and  it  was 
then  admitted  by  the  contractor  who  did  the  work  that 
water  was  scarce  when  his  men  grouted  this  portion, 
and  that  it  was  not  sprinkled  to  wet  the  brick  in  the 
joints  before  the  filler  was  applied.  Therefore,  the 
filler  never  bonded  to  the  brick  thoroughly,  and  later 
chipped  out  easily. 

Adequate  Specifications  Not  Enforced 

Here  have  been  described  imperfections  which  in 
efifect  look  much  the  same,  but  which  arise  from  three 
dilTerent  causes.  No  one  of  them  is  serious  enough  to 
make  the  pavements  impassible,  but  they  mar  the  ap- 
pearance of  the  work  and  open  the  way  for  the  ulti- 
mate failure  of  the  several  pavements  through  causes 
entirely  foreign  to  the  normal  wear  and  tear  of  traffic. 

To  recall,  the  immediate  cause  of  failure  in  the  first 
instance  was  incompletely  filled  joints,  in  turn  effected 
by  a  faultily-prepared  sand  cushion  or  defective  grout- 
ing. The  sand  in  the  joints  was  the  result  of  one  of 
two  things,  perhaps  both — that  the  cushion  was  not 
compacted  enough  in  the  first  place  or  that  the  brick 
were  over-rolled.  In  either  case,  the  inspector  should 
have  discovered  the  sand-filled  joints  and  ordered  the 
brick  removed,  the  cushion  re-compacted,  and  the 
pavement  relaid  properly.  The  empty  joints  are  ex- 
plained by  the  fact  that  the  grout  bridged  over  proba- 
bly because  it  was  stifif  and  would  not  flow  to  the  bot- 
tom. The  writer  was  not  able  to  find  any  lugs  defi- 
cient in  depth  to  prevent  the  free  entrance  of  the  filler; 
furthermore,  it  is  known  that  the  work  was  completed 
ill  December  and  was  being  hurried.  Had  the  speci- 
fications for  preparing  the  sand  cushion  and  filling  the 
joints  been  enforced  these  imperfections  would  not 
have  developed. 
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Af,''aiii,  the  failure  caused  by  the  dirty  brick  was 
the  outcome  of  a  desire  for  speed  on  the  part  of  the 
contractor  and  weakness  on  the  part  of  the  inspector 
in  not  requirinf;^  the  brick  to  be  washed.  This,  too, 
was  a  violation  of  the  specifications.  The  same  is  true 
of  llic  imperfection  caused  by  failure  to  wet  the  faces 
nf  the  brick  in  the  joints  before  f^routiu}^. 

The  clauses  in  the  specifications  requiring;  that  the 
sand  cushion  shall  be  thoroiij.(hly  and  uniformly  com- 
pacted, that  the  ^rout  shall  penetrate  to  the  bottom  of 
the  joints,  that  the  brick  shall  be  clean  when  laid,  that 
the  faces  of  the  brfck  shall  be  wet  before  the  filler  is 
ap])lied,  are  not  imj^racticable.  'J'here  is  a  good,  sound 
reason  back  of  each  one,  and  at  the  same  time  each 
detail  is  most  easily  executed.  These  are  merely 
representative  exami)les  of  what  has  ha])pened,  and 
will  continue  to  hap])en,  as  long  as  specifications  which 
require  them  are  not  enforced. 

Incomplete  and  Indefinitely-Phrased  Specifications. 

The  foregoing  tyjjical  instances  arose  in  si)ite  of 
adequate  sjiecifications  which  embodied  provisions 
throughout  in  accordance  with  the  best-known  prac- 
tice in  brick  pavement  construction,  and  the  responsi- 
bility therefore  rests  with  those  authorized  to  enforce 
the  various  provisions. 

Sometimes  it  is  necessary  to  go  farther  back  t(j  fix 
the  rcsiionsibilit)'  for  imperfections.  Unfortunately, 
bids  are  constantly  being  received  upon  specifications 
which,  if  followed  in  detail,  would  not  secure  100  per 
cent,  construction.  Either  important  elements  are 
omitted  entirely  or  so  indefinitely  phrased  that  satis- 
factory con.struction  is  entirely  dependent  upon  the 
degree  of  good  intent  of  the  contractor.  I'or  the  one 
who  desires  to  slight  his  workmanship,  to  make  si)eed 
at  the  sacrifice  of  thoroughness,  the  way  is  automati- 
cally opened. 

For  illustration,  take  .specifications  for  the  sand 
cushion.  The  con.sensus  of  opinion  agrees  that  to  be 
efTective  in  a  practical  way  the  sand  cushion  must  be 
thoroughly  and  uniformly  compacted,  and  to  secure 
this  condition  requires  a  very  considerable  degree  of 
care  and  appreciation  of  the  importance  of  doing  it 
well.  Compacting  the  sand  cushion  is  not  an  oi)era- 
tion  to  be  slighted. 

Yet  what  grounds  would  an  engineer  or  inspector 
with  the  best  intentions  have  for  insisting  upon  a  well- 
)>repared  cushion,  in  the  face  of  disinclination  on  the 
|>art  of  the  contractor,  under  the  following  specifica- 
tions, which  are  in  force  at  the  present  time: 

"All  (brick)  pavonients  sliall  liavc  a  cushion  of  approved 
sand  or  crushed  slag  one  and  onc-lialt  (l^j)  inches  in  depth." 

The  same  specifications  devote  over  throe  and  one- 
half  pages  to  the  quality  and  tests  of  brick.  In  the 
absence  of  a  well-prepared  cushion  the  highest  degree 
of  quality  in  the  brick  avails  little  in  securing  integrity 
in  the  i)avement  siu'face. 

Lack  of  Specific  Details. 

.\n  illustration  from  another  source: 

"A  cushion  of  fine,  clean  sand,  free  from  all  impurities, 
shall  be  spread  to  a  uniform  depth  of  two  ,(3)  inches.  The 
contractor  shall  then,  by  the  use  of  proper  templates  and 
scrapers,  grade  the  sand  to  a  true  and  uniform  curve  or 
crown,  as  shown  on  the  cross-section  plan  of  the  pavement, 
or  as  tlie  engineer  may  direct." 

Notice  the  absence  of  any  specific  provision  for 
rolling  the  cushion,  without  which  it  cannot  be  com- 
pacted, to  say  nothing  of  bein;;  uniformly  compacted. 

One  more  example : 

"On  the  foundation  of  ct'iuuu    or  broken  stom-  ■<—"  '   ■ 


laid  a  layer  of  clean,  sharp,  well-screened  sand,  one  inch  in 
thickness  when  compacted,  to  serve  as  a  bed  (or  the  brick. 
The  sand  shall  be  surfaced  by  a  form  to  conform  to  the 
proper  crown  for  laying  the  brick." 

This  clause  gives  evidence  of  a  dc«.ire  to  secure  the 
right  kind  of  sand,  but  fails  here  or  elsewhere  in  the 
specifications  to  state  the  exact  proportions  to  which 
it  shall  be  screened,  except  in  the  case  of  concrete 
sand.  However,  it  does  not  necessarily  follow  tliat  a 
satisfactory  concrete  sand  is  the  one  for  the  cushion. 
While  it  is  specified  that  the  cushion  shall  be  com- 
pacted, it  fails  to  say  "how" — whether  by  hand  or  by 
roller,  or  to  what  degree. 

Application  of  Grout  Filler. 

'i'he  application  of  the  ^cment  grout  filler  is  a  mo.-.t 
important  item  of  construction.  It  is  es.sential  that 
the  grout  shall  penetrate  to  the  bottom  of  the  joints, 
and  that  it  shall  firmly  Intnd  to  the  faces  of  the  brick. 
It  must  be  so  mixed  and  applied  that  if  a  1 :1)4  tnix  is 
specified  it  shall  so  be  in  place.  Most  of  the  so-called 
separation  in  cement  grout  is  not  actually  separation 
in  the  process  of  applying  the  filler,  but  failure  to  mix 
the  cement,  sand,  and  water  thoroughly  in  the  box. 
For  this  reason  it  is  held  that  specifications  should  be 
full  and  precise  on  mixing  as  well  as  placing. 

An  an  example  of  an  indefinite  and  incomplete  spe- 
cification for  grouting  the  following  lias  Ik-cu  chii>;en 
for  illustration : 

"The  pavement  shall  be  tilled  wim  ytoui  i  anu  i>y  giuut- 
ing  until  they  remain  full  to  the  surface),  said  grout  to  be 
made  of  one  part  of  .Xmcrican  Portland  cement,  which  shall 
fulfill  all  the  requirements  of  the  specification,  and  one  part 
of  clean,  sharp,  and  well-screened  sund,  with  enough  water 
added  to  make  it  a  grout  of  the  proper  consistency.  Sand 
and  cement  mixed  dry,  to  actual  measured  proportions,  and 
the  grout  thoroughly  mixed  in  boxes,  with  hose  or  machine 
for  that  purpose.  Brick  shall  be  wet  by  sprinkling  imme- 
diately before  applying  the  grout.  As  soon  as  a  section  is 
completed,  sand  shall  be  cast  over  the  surface,  and  the  street 
shall  be  kept  closed  to  traffic  for  four  to  five  days." 

The  preparation  of  specifications — In  other  ^-.m-. 
writing  down  what  an  engineer  expects  a  contractor 
to  do  and  how  he  shall  do  it — is  at  best  a  tedious  job. 
but  one  wortliv  of  the  most  exacting  care  and  thought. 
.\  contractor  may  not  be  held  legally  or  morally  re- 
sponsible to  perform  a  single  operation  not  set  forth 
in  the  specifications. 

In  specifying  how  work  shall  be  peri<irmcd  tiic  n>c 
of  such  i^hrases  as  "in  a  skillful  and  workmanlike  man- 
net"  or  "to  the  satisfaction  of  the  engineer"  is  provo- 
cative of  tmnccessary  delay,  dispute,  and  in  many  cases 
litigation.  Under  indefinitely  worded  and  incomplete 
specifications  is  it  reasonable  to  anticipate  a  high 
grade  of  workiVianship?  The  answer  and  the  remedy 
:ire  both  evident. 

Criteria  for  Brick  Quality. 

In  some  instances  pavements  have  sufTered  from 
soft  brick,  introduced  mainly  because  they  are  of  more 
perfect  shapes  than  the  usual  ovcrburned  brick.  In 
cidling  brick  on  the  job  the  tendency  is  to  conchide 
that  the  sliapcly  one  is  more  to  be  desired  than  one 
which  is  slightly  distorted  by  overburning  or  the 
weight  of  other  brick  in  the  kiln  bearing  upon  its  sur- 
face. Greath-  overburned  brick  are  more  apt  to  be 
brittle  than  tough  and  hard,  but  within  reasonable 
limitations  they  may  be  used  in  the  pavement,  pro- 
\  idcd  they  are  jield  securely  in  position.  The  limits  of 
■!'-;'>rtion   ha\-e  been   quite  carefully   <et   in   standard 
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specifications  for  paving  brick,  and  pavements  have 
suffered  little  in  this  respect. 

It  is  possible,  also,  to  build  l^rick  pavements  of 
soft  brick,  not  as  durable  as  those  built  of  well-vitri- 
fied material,  provided  the  details  of  construction  are 
carefully  watched.  Such  a  pavement  is  illustrated  by 
one  section  of  the  United  States  Government  test  road 
at  Chevy  Chase,  Maryland.  The  brick  in  this  one  sec- 
tion tested  38  per  cent,  loss  in  the  standard  rattler. 
While  the  brick  have  worn  somewhat,  the  surface  of 
the  pavement  is  smooth  and  even. 

Uniformly  vitrified  and  durable  Ijrick  may  be 
secured  from  re])utable  manufacturers,  by  reason  of 
the  fact  that  plant  output  is  sorted  on  the  bases  pre- 
viously mentioned  before  shippinj^-  or  piling-  in  the 
yard.  Shipments  other  than  as  stated  are  not  often 
made.  Sometimes" purchases  are  made  by  contractors 
without  disclosing  the  purpose  for  which  the  brick  are 
to  be  used,  to  obtain  a  lower  price  than  that  of  first- 
class  brick.  Shipments  of  brick  undoubtedly  have  been 
made  in  the  past  without  due  regard  to  uniform 
quality,  but  the  practice  has  been  so  discouraged  by 
the  great  majority  of  manufacturers  that  these  cases 
have  become  extremely  rare. 

The  American  Society  for  Testing  Materials  has 
adopted  standard  procedure  for  the  buyer  and  seller 
of  paving  brick  in  regard  to  acceptance  and  tests  of 
brick,  and  the  interests  of  the  buyer  have  been  well 
protected.  Jf  the  methods  of  the  .society  are  followed 
there  is  no  reason  for  any  community  to  have  inferior 
paving  brick  imposed  upon  it. 

In  spite  of  the  value  and  scope  of  the  work  of  the 
society,  particularly  in  standardizing  the  rattler  test, 
there  are  still  some  specifications  for  testing  paving 
brick  which  read  as  follows : 

"Brick  shall  .stand  all  such  reasonable  tests  as  to  dura- 
bility and  fitness  for  the  purpose  as  shall  be  required  I)j'  the 
engineer." 

As  an  example  of  the  antiquated  rattler  test  the 
following  is  presented : 

"Bricks  will  be  placed  in  a  rattler  with  ^00  pounds  of 
scrap  iron,  the  pieces  of  which  shall  vary  from  one-fourth 
pound  to  five  pounds;  after  an  hour's  revolving  at  the  rate  of 
fifteen  revolutions  per  minute,  the  average  loss  in  weipht 
shall  not  exceed  '.)  per  cent,  on  the  brick." 

In  the  first  in.stance  cited  the  matter  of  quality  is 
left  entirely  to  the  engineer,  in  the  absence  of  a  definite 
advance  understanding  as  to  (juality  which  should  be 
the  case  in  a  transaction  of  this  character. 

The  lack  of  merit  in  the  second  case  of  a  rattler 
test  such  as  this  quoted  needs  no  comment.  A  maker 
of  paving  brick  which  have  a  high  reputation  for 
quality  recently  refused  to  submit  his  brick  for  test 
under  a  similar  specification.  The  chief  point  to  be 
made  with  reference  to  this  test  is  that  under  its  vag- 
aries a  shipment  of  niferior  brick  stands  nearly  an 
equal  chance  of  passing  as  one  of  quality.  There  can 
be  no  excuse  for  such  tests  remaining  in  force  when 
certain  standards  which  ensure  a  much  higher  quality 
and  afford  a  real  protection  are  readily  available. 

Old  Foundations. 

Not  long  ago  a  brick  pavement  v.as  built  upon  a 
worn-out  Telford  macadam  foundation.  The  old  mac- 
adam was  completely  disintegrated  and  to  a  large  ex- 
tent the  Telford  base  was  exposed,  but  traffic  con- 
tinued to  pass  over  the  street,  in  spite  of  the  jagged 
projections.  As  the  first  step  in  preparing  the  base 
the  projections  were  knocked  oft'  in  chunks,  frequently 
five  inches  in  maximum  dimension,  with  heavy  sledges. 
Immediatelv  thereafter  crushed  slag,  roughly  between 


an  inch  and  an  inch  and  one-half  in  maximum  size,  was 
spread  on  the  old  base  to  depths  ranging  from  three  to 
eight  inches,  to  raise  the  surface  to  a  true  grade  and 
cross  section.  After  having  been  slightlj'  rolled,  gran 
ulated  slag  was  spread  abtnit  two  inches  deep  and  the 
whole  rolled  again,  but  only  lightly.  Upon  this  was 
laid  an  inch  and  one-half  sand  cushion,  upon  which 
the  brick  were  laid.  The  joints  were  filled  with  cement 
grout. 

The  street  bears  a  heavy  trucking  and  automobile 
traffic.  The  writer  has  obsersed  Sunday  traffic  at  the 
rate  tif  fifteen  hundred  an  hoiu",  and  during  the  week 
thousands  of  tons  of  l)uilding  materials  are  drawn  over 
the  ])a\'cment  into  a  rapidlv  grt)wing  portion  of  the 
citv. 

Less  than  a  month  after  the  paxement  was  opened 
lo  traffic  a  depression  of  about  two  square  feel  a.\)- 
lieared.  It  grew  rapidly  in  area,  and  some  four  months 
later  the  writer  dug  into  the  spot.  In  spite  of  the 
heavy  pounding  which  had  forced  the  loose  brick 
downward,  there  were  found  nearly  four  inches  of 
sand  cushion  and  four  inche.-i  of  granulated  slag  be- 
fore there  were  any  signs  of  the  slag  foundation  snp- 
Iiosed,  to  furnish  the  support. 

About  two  square  yards  were  indifferently  repaired 
soon  after  this,  but  the  spot  has  continued  to  grow 
until  it  is  now  nearly  ten  square  yards  in  area.  Inci- 
dentallv  there  are  several  similar  s])ols  in  the  length 
of  the  street. 

This  and  the  other  like  failures  ma\-  be  directly 
traced  to  lack  of  uniformity  in  the  foundation.  In 
places  the  brick  have  received  support ;  in  others  none 
at  all.  These  defects  are  typical  of  what  occurs  in 
utilizing  broken  stone  or  old  macadam  foundations  for 
brick  pavements  without  exercising  due  care  in  work- 
manshi))  when  the  foiuidation  is  consolidated. 

Cracking. 

The  cause  or  causes  of  longitudinal  cracking  in 
brick  pavements  is  a  fruitful  source  for  difference  of 
opinion.  It  has  been  observed,  however:  (1)  That 
they  are  most  commonly  found  in  regions  of  wet  and 
heavy  clay  soil  and  extreme  ranges  of  temperature : 

(2)  that  they  open  wider  in  wet  weather  than  in  dry ; 

(3)  that  they  decrease  in  width  during  the  sunny 
hours  of  the  day;  (4)  that  they  may  or  may  not  be 
accompanied  by  a  crack  in  the  artificial  foimdation  if 
it  be  of  concrete;  and.  finally  (.5)  that  in  sandy  or  gra- 
\ellv  soils  of  easy  natural  drainage  they  are  minimimi 
in  nimiber. 

Balancing  the  frequency  of  cracks  in  heavy  clay 
soils  with  those  in  open,  .sandy  soils,  with  or  without 
extreme  temperature  ranges,  the  conclusion  is  logical 
that  removal  of  water  is  an  essential  measure  of  pre- 
vention. Practically  all  sand  cushions  are  wet  when 
brick  pavements  are  opened.  The  least  resistance  to 
expansion  of  a  freezing  cushion  is  upward  through  the 
brick  surface,  and  this  may  account  for  a  cracked  sur- 
face, the  base  still  remaining  intact.  When  the  base 
is  also  cracked,  the  upward  movement  presumably 
comes  from  the  subgrade. 

Cracking  may  also  be  caused  in  some  measure  by 
unequal  bearing  in  the  subgrade.  Water  seeping 
downward  about  the  curbs  will  naturallv  work  under 
the  outside  of  the  pavement  and  soften  a  portion  of  the 
subgrade.  The  loss  in  supporting  power  thus  induced 
may  be  enough  to  allow  the  pa\ement  to  drop  at  the 
sides  and  open  a  crack  at  the  centre. 

Undoubtedly    thorough    artificial    drainage    in    the 


rrl.riinrv    7.    1<>l'!' 


t39 


abseiKi;  (if  natural  (Iraiiiaf^i."  will  elimiiiaii'  a  \  cry. large 
projxirtion  of  the  cracks. 

Moiiolitliic  brick  pavements  have  been  remarkably 
free  from  lonj^itndinal  crackinj,'.  Thus  far  only  one 
crack  has  come  to  the  attention  of  the  writer.  Of 
course,  all  the  troul)les  incident  to  faultily  pre])arcd 
sand  cushions  are  eliminated.  While  monolithic  con- 
struction is  not  i)resented  as  the  jjanacea  for  all  brick 
])avement  troid)les  which  arise  in  defective  construc- 
tion, nevertheless  there  is  in  it  a  large  measure  of  pro- 
tection apainst  the  .t,n-eat  proportion  of  brick  i)avement 
imperfections. 


Present  Status  of  Physical   Tests   for 
Granite  Blocks 

By  Clarence  D.  Pollock  * 

l.i,  tests  which  have  been  devi.^ed  iur  j^ranUe 
intended  for  use  in  granite  block  pavements 
are  more  or  less  unsatisfactory  except  that  ot 
the  service  test.  Until  a  very  few  }'ears  ago 
ie  test  of  actual  service  was  the  only  one  used  for  the 
purpose  of  determining  the  desirabilit)-  of  the  difTerent 
granites  for  paving.  Then  a  number  of  cities  began 
applying  either  the  compression  test  or  ihe  toughness 
test,  and  some  used  both. 

The  American  Society  of  Municipal  lmpn)\  ements. 
;it  its  con\ention  in  Wilmington.  Del.,  in  October,  1*>13, 
inserted  a  clause  in  its  standard  s|)ecitications  for  gran- 
ite blocks  which  read  as  follows:  "The  granite  shall 
preferably  be  such  as  will  give  above  20,000  pounds 
per  stpiare  inch  crushing  strength,  combined  with  a 
uniform  structure  and  toughness.  The  tou.ghness  shall 
be  not  less  than  11,  as  determined  by  the  method  em- 
ployed by  the  United  States  Department  of  .Agricul- 
ture. Office  of  Public  Roads." 

A.  S.  M.  I.  Specifications. 

.\t  the  convention  in  Boston  in  October,  1914,  the 
above  was  changed  to  a  minimum  crushing  strength 
of  20,000  pounds  ]5er  square  inch,  and  the  toughnes> 
was  reduced  from  11  to  9.  Then  at  the  Dayton,  Ohio, 
convention,  in  October,  1915,  the  criishing  strength 
test  for  granite  was  omitted,  because,  in  the  vvt)rds  oi 
the  committee  report,  "it  has  been  proven  by  many 
tests  and  by  service  that  the  crushin.g  strength  of  a 
granite  has  verv  little  bearing  on  its  \;ilue  as  a  pave- 
ment." The  test  for  "I'rench  co-efticient  of  wear"  wa« 
substituted  for  the  crushing  strength  test  as  I)eing 
nearer  to  the  service  conditions.  The  test  require- 
ments then  read:  "For  heavy  traffic  the  granite  shall 
have  a  toughness  of  not  less  than  nine  (9)  and  a 
I'rcnch  co-efficient  of  wear"  of  not  less  than  eleven 
ill).  For  medium  traffic,  the  granite  may  have  a 
toughness  of  not  less  than  seven  (7)  and  a  "I'Vench  co- 
efficient of  wear'  of  not  les^i  than  eight  (8)  if  a  cement 
grout  liller  is  used,  i'he  above  tests  .shall  be  made  b\ 
the  methods  described  in  llulletin  Xo.  44,  United 
States  Department  of  .\griculture.  Office  of  Public 
Roads.  The  avera.ge  of  three  (3)  tests  shall  be  used 
for  determining  toughness  and  the  average  of  six  (6) 
tests  for  determining  the  'h'rench  co-etficicnt  of  wear.'  " 
At  the  Newark,  .\'..|.,  convention  of  the  .American  So 
ciety  of  Municipal  Improvements,  October.  1*>1().  these 
tests  as  adopted  at  Dayton  the  previ.>us  year  were 
again  adopted  without  chan.ge. 

Uncertainty  in  Tests. 

While  these  tests  are  far  from  perfect,  yet  they  are 
the  best  now  in  use  after  the  service  test.    Great  care 


should  l)e  used  in  carrying  out  the  details  <»f  these  tests 
exactly  as  is  done  in  the  (Jffice  of  Public  Koads  in  the 
United  States  Department  of  .Agriculture  at  Washing- 
ton, D.C.  l'"or  example,  in  getting  the  "French  co- 
efficient of  wear,"  if  irregular  pieces  of  granite,  such 
as  are  obtained  from  a  crusher,  are  taken,  very  differ- 
ent results  will  be  obtained  than  if  the  i)ieres  are  got 
ten  by  breaking  the  stock  to  approximate  cubes,  as  \s 
done  at  Washington.  I5ccausc  of  this  lack  t»f  atten- 
tion to  details  a  great  deal  of  trouble  and  ex|>ense  is 
often  caused,  and  it  tends  to  di.scredit  the  test  when 
one  laboratory  gives  a  sample  a  high  rating  and 
another  gives  the  same  granite  a  low  one.  Hecause  of 
this  uncertainty  in  tests  many  engineers  flo  not  specify 
any,  but  simply  use  blocks  from  quarries  which  have 
furnished  good  granite  for  paving  purpfise^  orexLiu-K 
I    proven  by  the  actual  test  of  traffic. 

.\t  the  present  time  various  engineer:^  .i.t  .\..ir>.iiij; 
along  differeht  lines  in  an  endeavor  lo  devise  a  test  or 
tests  which  will  more  nearly  approximate  the  actual 
traffic  conditions,  but  in  an  accelerated  form. 

Crushing  Strength  Not  a  Satisfactory  Guide. 

The  ideiv  of  using  the  crushing  strength  test  evi- 
dently crept  in  from  its  use  in  selecting  building  stones. 
It  has  verv  little,  if  any,  relation  to  the  conditions  to 
uhicJi  the  granite  will  be  subjected  after  it  has  been 
incorporated  in  the  pavement,  and  hence  it  is  not  a 
satisfactorv  index  as  to  the  desirability  rf  variou- 
granites  for  paving  blocks.  There  are  many  granite* 
with  a  comparatively  low  crushing  strength  which 
have  made  most  excellent  pavements,  when  properly 
laid,  and  there  are  granites  with  very  high  crushing 
strength  which  have  not  proved  suitable  for  paving 
purposes.  .A  few  engineers  still  hold  to  this  test,  but 
it  has  been  pretty  generally  discarded. 

The  impact  test  for  toughness  .seems  to  be  nearer 
the  actual  condition  in  the  street,  but  it  is  nevertheless 
far  frf)m  being  an  ideal  test.  It  is  necessary  that  manv 
more  samples  be  subjected  to  this  test  and  a  careful 
studv  be  made  of  the  results  beff)re  linal  jiidgnun!  i m 
be  safely  passed  upon  the  merits  of  this  test 

While  the  test  for  the  "French  co-efficient  ...  ..^.,. 
was  originally  intended  to  <lctermine  the  availability 
of  a  granite  or  other  stone  for  use  in  macadam  pave- 
ments, vet  manv  of  the  features  which  are  desirable  in 
;i  stone  for  macadam  are  also  desired  in  granite  fo. 
l)aving  blocks,  .\ltogether  tot)  few  tests  have  been 
made  as  yet  to  prove  conclusively  just  how  valuable 
this  test  mav  be  in  selecting  granite  for  paving  blocks. 
.\  study  of  the  small  number  of  tests  available  in  con- 
nection with  the  impact  tests  on  the  same  granites 
rather  indicates  that  these  two  tests,  taken  together. 
nrc  an  improvement  in  the  right  dircctiim. 

Traffic  Conditions  Must  Be  Approximated. 

There  is  a  good  field  for  experimental  work  in  this 
matter  of  tests  of  granite  for  paving  blocks.  The  test 
should  be  one  which  causes  an  effect  on  the  block  or 
test  ))iece  as  closely  resembling  the  effect  of  actual 
traffic  on  the  pavement  as  possible,  but  sufficiently  in- 
tensive, so  that  readv  measurement  may  be  made  oi 
the  eflfect  after  a  short  period.  Until  such  a  test  is  put 
in  practical  form,  those  engineers  who  do  not  require 
tests,  but  use  granites  from  quarries  which  have  proved 
satisfactorv  in  the  past,  will  c<mtinue  to  get  as  good. 
or  better,  pavements  than  those  who  specifv  numerous 
tests  for  the  stone. 


•ConsiiUlnir  Ensrineer,  New  York.  N.  V. 


York    C'ount) 
this  vear. 


will  spend  $150,000  for  good  roads 
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Practical  Hints  for  the  Contractor 

that  may  save  him  time  and  money.     If  you  know  any  labor-saving  scheme, 
send  it  in— preferably  with  illustrations.     We  will  pay  for  all  accepted  articles. 


■II 


Ulllllllllllll 

Pipes  Driven  Under  Pavements  Without 
Trenching 

Usinfj  the  method  shown  in  the  drawing,  a  large 
Eastern  electric  se/vice  company  has  saved  consider- 
able trouble  and  expense  in  installing  pipe  conduits  up 
to  4-in.  diameter.  The  method,  which  avoids  cutting 
through  pavements  and  digging  ditches  which  would 
obstruct  traffic,  consists  in  digging  a  pit  at  the  side  of 
the  pavement,  on  the  bottom  of  which  the  jack  may  be 
laid  in  a  horizontal  position.  The  cage  on  the  jack,  the 
front  of  which  is  provided  with  a  groove  and  clamp, 
which  can  be  adjusted  to  pipe  ranging  from  ^4  '"•  to  4 
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Driving 
Poinr 


FcmngJack 
Jack  drives  pipe  up  to  4  inches  in  diameter  under  pavement 

in.  diameter,  is  set  at  the  far  end  of  the  rack.  A  short 
length  of  pipe  is  then  inserted,  to  the  front  end  of 
which  is  screwed,  by  means  of  an  ordinary  coupling,  a 
steel  nose.  The  jack  is  operated  by  a  hand  lever,  forc- 
ing the  pipe  ahead  into  the  ground.  When  the  length 
of  the  rack  has  been  traveled,  the  cage  is  carried  back 
to  the  starting  point  and  a  new  length  of  pipe  inserted. 
The  jack,  similar  in  operation  to  an  ordinary  track 
jack,  but  with  a  much  longer  travel,  is  bolted  to  a 
plank  when  in  use.  The  method  was  described  in  a 
recent  issue  of  the  Electrical  World  by  C.  I^.  Dal- 
rymple. 


Brush  Gleaner  for  Reinforcing  Bars 

Reinforcing  bars  covered  with  dust  and  mud  are 
not  the  proper  kind  to  use  under  any  circumstances. 
Be  the  structure  large  or  small,  it  is  designed  on  an 
assumption  of  firm  bond  between  the  steel  and  the  con- 
crete. Anything  which  destroys  this  bond,  as  rust  and 
dirt  do,  should  be  eliminated  in  the  construction  of  the 
structure,  in  order  that  it  may  live  up  to  the  require- 
ments which  furnish  the  basis  of  its  design. 

The  simple  cleaner  illustrated  here,  and  reproduced 
from  the  Cement  World,  is  built  solidly  out  of  short 
lengths  of  lumber  such  as  are  commonly  considered 
scrap  around  the  job.  Two  brushes  are  mounted  on 
parallel  shafts,  and  the  power  is  delivered  by  means  of 
belts  from  the  countershaft  in  the  centre  of  the  frame. 
The  drawing  shows  this  countershaft  extended  outside 
the  frame  and  fitted  with  a  pulley.  Power  may  be 
taken  from  the  mixer  engine  or  from  somf  other  source. 
In  case  electrical  power  is  available,  the  skids  under 


You  contractors  remember  those  little  stunts 
you  pulled  off  on  your  jobs  last  summer.  You 
remember  how  proud  you  were  of  your  clever 
little  ideas  that  saved  you  a  whole  lot  of  time, 
labor  and  money.  Perhaps  you  made  a  sketch 
or  took  a  snap  of  your  new  kinks.  It  is  just 
such  things  we  are  always  on  the  look  out  for  in 
this  department.  How  about  letting  us  have 
one  or  two,  now  that  winter  is  here  and  work  is 
slack  and  you  have  a  little  spare  time?  Jot  them 
down  roughly;  we  will  fix  them  up.  We'll  pay 
you  for  your  trouble,  too. 


the  frame  may  be  extended  and  a  motor  mounted  on 
them. 

Bearings  should  be  protected  by  metal  hoods,  and 
if  an  electric  motor  is  used  it  is  advisable  to  house  it  in 


A  cleaner  that  removes  rust  and  dirt  from  reinforcing  bars. 


some  sort  of  a  sheet  metal  or  wooden  box,  which  will 
])revent  sand  and  other  such  hard  particles  from  lodg- 
ing in  the  bearings.  Reinforcing  bars  may  be  fed 
either  way  across  the  brushes,  since  there  are  no  parts^ 
])rojecting  far  enough  to  interfere. 


Cutting   Battered  Tops  OflF  Sheet  Piles 

When  driving  steel  sheet  piles  the  tops  in  many 
cases  becomes  greatly  battered.  This  causes  trouble 
when  attempting  to  pull  them.     Not  only  is  pulling 
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hard  all  the  way  up  but  the  interlock  of  the  pile  bciuff 
])ullcd  is  often  so  badly  bent  in  drawing  it  through  the 
battered  section  of  the  pile  next  to  it  as  to  make  the 
pile  useless.  A  method  of  remedying  this  is  to  use 
the  oxy-acetylene  outfit  and  make  a  straight  cut  all 
around  tiie  cofferdam  taking  off  the  i)attered  tops  of 
the  piles.  New  pulling  holes  are  burned  in  the  piles 
and  lulling  can  be  very  easily  performed  without  dam- 
aging them. 


Mainly  Constructional 

East  and  West— From  Coast  to  Coast 


Letter  to  the  Editor 

I'hiladc-lphia.  Jan.  25,  1917. 
lulitor  Contrail  Kectird  : 

■J'he  writer  has  read  with  considerable  interest  the 
article  by  Mr.  T.  L.  Crossley  on  sheet  asphalt  street 
pavements  in  your  issue  of  Jan.  17.  With  much  that 
Mr.  Crossley  says  those  who  have  had  long  experience 
in  the  laying  of  asphalt  pavements  will  heartily  agree. 
With  the  very  last  sentence  in  his  article,  however,  the 
writer  positively  disagrees.  in  tiiis  sentence  Mr. 
Crossley  says  thait  with  a  medium  close  binder  it 
should  be  quite  safe  to  cut  down  the  top  tlrrckness  to 
}i  inch. 

(^ur  experience  does  not  indicate  that  such  ])ractice 
would  be  at  all  safe.  On  i)avemcnts  like  l'"ifth  Ave- 
nue, New  York,  and  the  Thames  liml)ankment,  sec- 
tions of  which  we  have  taken  up  from  time  to  time,  it 
is  evident  that  the  top  does  wear  out  by  very  slow 
abrasion.  When  removed,  at  the  age  of  seventeen 
years,  the  Fifth  Avenue  pavement  had  worn  down  in 
places  to  a  thickness  of  3^4  int'h,  and  the  wearing  sur- 
face of  the  Thames  lunbankment  pavement,  in  aboni 
ten  years,  has  worn  down  from  I'/j  inch  to  -54  inch.  It 
can  .hardly  be  l^elieved  that  had  the  to])  course  of  the.se 
pavements  been  originally  laid  at  a  thickness  of  only 
•}i  inch  they  would  have  shown  the  same  wearnig 
qualities,  since  it  cannot  be  expected  that  a  "medium 
close  binder"  will  present  the  satnc  resistance  to  traffic 
wear  as  is  presented  by  a  dense  surface  mixture. 

Very  truly  yours. 

D.  T.  Pierce, 
I^xecutive  .Assistant,  liarber  Asphalt  Paving  (  • 


Steel  Concern,  with  Changes  in  Manage- 
ment, Plans  Future  Deveh>pment 

Changes  in  the  management  of  MacKinnon,  1  lolmes 
&  Co.,  Limited,  of  Sherbrooke,  Que.,  have  recently 
taken  place,  caused  by  the  retirement  from  the  com- 
pany of  Mr.  A.  R.  Holmes,  who  in  the  past  has  occu- 
pied the  position  of  director  and  secretary-treasurer. 
it  is  understood  that  Mr.  J.  W.  Bowman,  president,  and 
Mr.  G.  D.  MacKinnon,  vice-president  and  general  luan- 
ager,  have  i>urchascd  the  holdings  of  Mr.  A.  R.  Holmes 
and  his  friends,  and  new  directors,  in  the  persons  of 
Dr.  A.  W.  Klein,  of  Greenwich,  Conn.,  M.  L.  MacKin- 
non and  T-  Nicol.  of  Sherbrooke,  Que.,  have  been  elect- 
ed, with  Mr.  F.  C.  Johnston  secretary-treasurer.  The 
l)usiness  will  be  conducted  as  in  the  past,  under  the 
management  of  Mr.  G.  D.  MacKinnon,  and  it  is  under- 
stood the  company  is  making  extensive  plans  for  future 
development.  This  company  has  been  i)articularly  suc- 
cessful in  its  general  business  of  structural  steel  and 
steel  plate  work,  having  one  of  the  most  ccMiipIete 
plants  in  the  country  "for  these  special  lines.  It  ha.s 
also  been  successful  in  the  forging  of  shells  for  the  Im- 
perial Munitions  Board,  having  a  very  complete  and 
up-to-date  plant  for  this  .special  work. 


The  Foundation  Company,  Limited,  of  Montreal,  has 
been  awarded  a  contract  for  constructing  two  test  pits  lor 
the  Canadian  Steel  Corporation,  Limited,  Ojiliway,  Onl. 
These  pits  will  be  each  90  feet  deep. 

There  were  16  buildinK  permits  issued  in   i i'ju.  >  »ii1.. 

during  the  month  of  January  this  year  at  a  value  of  $14,435. 
This  compares  with  0  permits  in  the  corresponding  month 
last   year,   valued   at    $19,2;{0. 

Work  on  the  $:i,000,00<)  steel  plant  at  .A^hbrldgc's  Bay. 
Toronto,  has  been  started  under  the  supervision  of  the  To- 
ronto Harbour  Commission  staff.  The  railway  to  carty  in 
supplies  has  been  completed,  and  bunk  houses,  storage  sheds. 
etc.,  are  now  being  erected. 

The  name  of  the  firm  of  Heap  and  Partners,  Limited. 
Montreal,  has  been  changed  to  Samuel  Osborne  and  Com- 
pany. A  factory  has  been  secured  on  Seigneurs  Street  and 
equipped  with  machinery  for  manufacturing  high  -;--■-'  •-',] 
steel.     Mr.  S.  C.  Buck  is  the  superintendent. 

Alexandra  Park,  opposite  the  General   Hospital,   \\ 
peg,  will  be  turned  over  to  the  Dominion  Hospital  Co:; 
sion  as  the  site  on  which  to  erect  a  two-storey  temporary 
hospital  of  frame  construction  at  a  <""   "f  «i"'infin    where 
wounded  soldiers  will  be  cared   for. 

The  council  of   Peterboro,   Ont.,   lullowiiig   ihc   example 

of  London,   have  decided   to   .send  a  deputation   to  Toronto 

in  March  to  urge  that  the  government  pay  part  of  the  cost 

of  building  the   main   thoroughfare   in   ;i   lown   nr   rltv   that 

^ would  connect  with  the  urban  roadv 

'  Excavation   work   for   the   proposed   iiiciiKTaior   at    .New 

JyToronto,  Ont.,  has  been  completed  and  arrangements  have 
been  made  authorizing  the  corporation  to  lay  water  pipes 
across  the  Grand  Trunk  property  to  convey  water  to  the 
site  of  the  plant  for  construction  purposes.  It  is  expected 
ilnit  work  will  now  advance  quickly. 

The  new  trunk  sewer  on  the  Lake  Shore  Road  at  New 
luronto,  which  has  blocked  traffic  for  some  lime  past,  is 
now  ncaring  completion.  The  work  has  been  finished  past 
the  Miniico  .\sylum  (stop  2:i).  There  are  four  blocks  more 
to  be  finished,  and  then  the  I-ake  Shore  Road  will  be  free 
for  traffic,  until  the  Highway  Commission  starts  work  in 
the  Spring. 

Plans  have  been  deposited  with  the  Public  Works  De- 
partment at  Ottawa  for  works  which  are  proposed  to  be 
carried  out  in  the  navigable  waters  of  Burrard  Inlet.  The 
Canadian  Robert  Dollar  Company,  Limited,  is  putting  in  a 
wharf  and  sawmill  on  the  north  arm,  and  the  VancouTer. 
Victoria  &  Eastern  Railway  and  Navig^ation  Company  is 
putting  in  a  wharf  in  Vancouver  harbor. 

Three  million  dollars  has  been  granted  by  the  Dominion 
Government    for    the    erection    of   aviation    school    but! 
and  the  carrying  out  of  other  necessary  work  in  conn« 
with    the    establishment    of   an    aviation    school    sixty    miles 
north  of  Toronto  on  a  site  some  distance  west   of  Camp 
Borden.     The   undertaking   will   entail   the   clearing  of   the 
ground,  the  construction  of  roJds,  and  the  erection  of  . 
tion  sheds,  hangars,  machine  and  tool  shops,  office  bu;! 
bunk  houses,  dining  rooms,  etc.     The  sewer  and  water  .sys- 
tem will  be  extended  from  Camp  Borden.     The  scho.^I  will 
accommodate   five   squadrons  of  30  machines   eac: 

According  to  the  opinion  expressed  by  Mr.  J.  tuiuiiton 
Ferns,  city  assessor,  of  Montreal,  active  building  operations 
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are  to  be  expected  in  outlying  wards  of  tliat  city  duriiit^ 
the  coming  summer.  Mr.  Ferns  says:  "'J'lic  demand  for 
liouscs  is  becoming  much  more  brisk  tban  lias  been  the 
case'  for  some  time.  It  is  surprising  how  dwellings  are  being 
sought  in  districts  away  from  the  heart  of  the  city.  More 
and  more  the  business  quarters  are  being  utilized  for  the 
purposes  of  business  only."  Mr.  Ferns  adds  that  many 
property  owners  realize  that  even  before  the  war  ends  there 
will  be  a  rush  to  this  country  and  the  demand  for  dwellings 
may  be  phenomenal. 

A  civic  deputation  from  Guelph,  Ont.,  recently  visited 
Toronto  and  interviewed  the  Minister  of  Public  Works  and 
the  Deputy  Minister  of  Highvi'ays  with  regard  to  the  build- 
ing of  the  roads  adjacent  to  the  city.  The  deputation  point- 
ed out  that  the  financial  condition  of  their  city  was  such 
that  they  could  not  afford  to  assist  in  the  construction  of  the 
roads  leading  into  the  city,  as  required  by  the  legislation 
recently  passed,  and  desired  to  be  freed  from  this  obliga- 
tion, at  least  until  such  time  as  the  roads  inside  the  city 
were  put  in  proper  condition.  The  Minister  of  Public  Works, 
however,  did  not  see  the  matter  in  the  same  light  and  ad- 
vised them  to  go  back  home  and  make  the  best  arrangements 
possible  with  the  county. 

.Application  has  been  filed  with  the  Toronto  City  Archi- 
tect for  the  permit  for  the  erection  of  the  first  unit  of  the 
big  .$1.'), 000,000  departmental  store  to  be  built  on  the  block 
bounded  by  Yonge,  Ciollege.  Terauley  and  Hayter  Streets. 
The  structure  will  be  built,  it  is  stated,  wijh  all-Canadian 
materials  and  wilh  all-Canadian  capital  invested  in  it.  It 
will  be  a  15-storey  liuilding  and  will  rise  380  feet  above 
ground  and  have  a  depth  of  'M>  feet  below  it.  Its  cubic  capa- 
city will  be  19.7.50,000  feet.  The  outer  walls  will  be  of 
brick  and  stone  and  the  floors  of  terra-cotta.  The  'Mi  feet 
below  the  ground  will  be  taken  up  by  a  basement  and  sub- 
basement.  Concrete  will  be  used  for  the  basement  floors 
and  foundation.  F.ight  storeys  vk'ill  be  erected  at  first,  and 
later  on.  the  other  seven  will  be  added. 

On  request  of  Mayor  Montreuil,  of  Ford  City,  Ont.,  that 
municipality  has  been  given  permission  by  the  Essex  Border 
Utilities  Commission  to  change  the  location  of  its  proposed 
sewage  disposal  works  from  Sandwich  Street,  where  it  was 
the  intention  to  install  a  screening  process  on  the  river  front, 
and  instead  to  make  provision  for  an  underground  sedi- 
mentation tank  on  property  south  of  the  Grand  Trunk  tracks. 
Ford  City  is  prepared  to  undertake  this  work  as  a  temporary 
measure  of  relief.  The  extra  cost  is  estimated  at  $4, .500. 
which  the  town  is  ready  to  pay.  This  work  will  be  inde- 
pendent of  the  general  sewa.ge  treatment  scheme  for  the 
metropolitan  district,  extending  from  Sandwich  East  to 
.Sandwich  West.  The  lateral  sewers  to  be  installed  under 
the  Ford  City  plan  would  serve  for  the  joint  scheme  that  is 
contemplated   to  serve  the  border  municipalities. 

The  alterations  and  additions  to  the  Post  Office  build- 
ing in  Quebec  City,  which  have  been  under  way  since  the 
spring  of  1914,  will  be  completed  early  next  summer.  Con- 
siderable excavation  was  involved  in  connection  with  the 
undertaking,  these  operations  covering  a  period  of  fourteen 
months,  during  which  time  a  steam  drill  was  working  steadily 
and  the  rock  was  blasted  to  a  depth  of  ,3.5  feet.  This  exca- 
tion  was  for  the  basement  and  foundation  of  the  new  build- 
ing. When  the  renovations  to  the  old  portion  of  the  build- 
ing at  the  corner  of  Du  Fort  and  Buade  streets,  have  been 
completed,  Quebec  will  have  a  very  fine  post  office.  The 
building  will  be  fireproof  throughout.  The  floors  are  of 
reinforced  concrete  overlaid  with  mosaic  and  the  partitions 
are  made  of  terra-cotta.  All  "the  pillars  are  of  steel,  set  in 
concrete.  There  are  over  six  hundred  tons  of  steel  in  the 
framework.  The  height  from  the  ground  to  the  top  of  the 
flag  pole  on  the  dome  is  200  feet. 


Personals 

Mr.  William  Forbes,  of  Woodstock,  Out.,  has  been  ap- 
pointed superintendent  of  good  roads  in  Oxford  County. 

Mr.  J.  E.  C.  Daoust,  of  the  firm  of  Daoust  &  Gauthier, 
architects,  has  been  elected  president  of  the  Montreal  Cham- 
bre  de  Commerce. 

Lieut.  Percy  Verc  Binns,  who  is  a  graduate  of  the  Facult\- 
of  Applied  Science  and  Engineering  of  the  University  of 
Toronto,   has  been  awarded   the   Military   Cross. 

Mr.  J.  G.  Cameron,  C.E.,  of  Berwick,  Ont.,  has  been  ap- 
jiointed  as  superintendent  of  the  good  roads  scheme  under- 
taken by  the  counties  of  Stormont,  Dundas  and  Glengarry, 
Ont. 

Mr.  S.  B.  Bennett  has  resigned  his  position  as  municipal 
engineer  of  South  Vancouver  and  will  leave  for  England 
about  the  end  of  this  month,  having  been  appointed  chemical 
engineer  in  a  munition  factory  there. 

Major  Chas.  Francis  Hanington,  M.Can.Soc.C.E.,  of  the 
a57th  Railroad  Construction  Corps,  has  left  Ottawa  for  St. 
fohn,  N.B.,  where  he  will  endeavor  to  raise  a  company  of 
.'i50  men  and  then  proceed  overseas. 

Mr.  George  H.  Duggan,  past  president  of  the  Canadian 
.Society  of  Civil  Engineers,  recently  left  on  a  business  trip 
to  England.  He  has  been  elected  a  director  of  the  Waya- 
gamack  Pulp  and  Paper  Company.  Montreal. 

Major  V.  L.  Marsh,  president  of  the  well-known  con- 
tracting firm  of  Marsh,  Hutton,  Powers  Company,  New 
Westminster,  has  been  appointed  commanding  officer  of  the 
railway  construction  corps  to  be  raised  in  New  Westminster. 

Lieut.  C.  S.  L.  Hcrtzberg,  A.  M.  Can.  Soc.  C.  E.,  of  To- 
ronto, who  was  recently  awarded  the  Military  Cross  for 
bravery  under  fire,  was  wounded  in  the  shoulder  on  January 
fit.  He  is  a  graduate  of  the  Faculty  of  Applied  Science  and 
Engineering  of  the  University  of  Toronto. 

Mr.  O.  W.  Meissner,  M.E.,  has  removed,  from  Commis- 
sioners Street  West  to  St.  Antoine  Street,  Montreal.'  He 
represents  a  number  of  firms  making  railway,  steel,  and 
machinery  supplies,  is  a  special  agent  of  the  West  Coast 
Pipe  Company,  Limited,  Vancouver,  patentee  of  the  O.  W. 
M.  air  track  sander  system,  and  president  of  the  Steel  Speci- 
alties   for   Canada,    Limited. 


Obituary 

Mr.  Robt.  McBride,  who  for  the  past  ten  years  has  been 
road  superintendent  of  the  Province  of  British  Columbia, 
passed  away  at  his  home  in  Vancouver  recently.  The  late 
Mr.  McBride  was  58  years  of  age  and  came  to  British  Col- 
umbia  28   years   ago. 

Mr.  Lewis  Francis  Bonson,  one  of  the  survivors  of  the 
band  of  Royal  Engineers  who  in  the  early  days  laid  out 
the  sites  on  which  cities  of  British  Columbia  now  flourish, 
passed  away  recently  within  a  week  of  th:;  death  of  his 
comrade-in-arms,  Samuel  Archer.  Mr.  Bonson  was  85  years 
of  age.  He  was  born  in  Scotland  and  in  1854  joined  the 
Royal  Engineers.  During  his  military  career  he  served  at 
the  Crimea  and  for  a  short  time  was  placed  on  garrison  duty 
at  Gibraltar,  being  latei  sent  to  Central  America.  Return- 
ing to  England  in  1858,  he  shortly  afterwards  sailed  for 
British  Columbia  and  came  to  New  Westminster.  After 
the  engineers  were  discharged,  Mr.  Bonson  went  into  the 
building  business.  From  1876  to  18S0  he  was  provincial 
road  superintendent,  a  position  which  his  son.  Mr.  R.  F. 
Bonson,  held  until  recently.  In  1892  he  took  up  farming  at 
Keatsey  on  the  Eraser  River,  where  he  remained  until  he 
retired  in  1905. 
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Less  Water  the  Cure  for  Concrete  Cancers 

GONCRETl':  has  been  the  .subject  of  more  ex- 
tended and  thorough  investigation  than,  per- 
haps, anv  other  niodern  structural  material. 
The  varia'bility  of  its  physical  qualities,  with  its 
comparative  novelty  have  made  careful  research  of 
fundamental  ittiportance.  Our  knowledge  of  the  pro- 
perties of  concrete  and  the  mode  of  their  variation  is 
constantly  undergoing  change,  and  if  the  perfect  con- 
crete is  to  be  attained,  we  must  face  an  extension  and 
a  revision  of  the  present  information  concerning  the 
factors  that  go  to  compose  it.  Concrete,  unlike  its 
competitors  in  the  structural  lield.  is  a  composite  ma- 
terial. Its  properties  are  the  balanced  and  resultant 
properties  of  three  constituent  bodies,  each  of  which 
may  dilTcr  in  cliaracteristics  within  an  aliuost  unlimited 
ranee.      Hitherto  investigations  on   concrete   have,   in 
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llie  main,  been  limited  to  the  stuuy  "ji  cemctii  .lud 
sand,  and  to  the  detailing  of  specifications  covering 
their  uniformity,  gradation,  and  proportion  of  mix- 
tme,  which,  if  adhered  to,  were  supposed  to  ensure 
an  ultimate  result  of  the  highest  possible  value.  While 
these  laborious  studies  were  aiming  at  perfection  in 
the  finished  product,  the  neglect  of  studying  the  third 
<  hnx  nt     water — was  invalidating  results. 

*       *        * 

Fur.  some  reason,  little  thought  has  been  given  to 
the  function  that  water  performs  in  concrete  and  to 
the  effect  that  diflferent  quantities  and  qualities  of 
water  have  on  the  strength  of  the  concrete  mixture. 
True,  water  forms  but  a  small  percentage  of  concrete, 
but  small  as  it  may  be,  it  is  not,  by  any  means,  insig- 
nificant. Cement  and  aggregate  alone  cannot,  by  any 
power,  be  made  a  coherent  concretive  mass,  but  add 
water,  and,  if  the  attendant  c<»nditions  arc  right,  the 
tnixture  will  form  a  stone  of  the  truest  kind.  Water, 
then,  in  both  physical  and  chemical  action,  is  the  key 
substance  of  concrete. 

The  most  scathing  condenmation  that  is  being  made 
of  concrete,  as  it  is  used  to-day,  is  that  it  is  made 
pver-wet.  Because  water  is  cheap  and  also  to  save 
labor  in  mixing  and  compacting  into  forms,  users 
of  concrete  are  using  an  imreasonable  excess.  They 
subject  their  sand,  stone  and  cement  to  the  most  rigid 
scrutinies,  but  they  are  neglecting  the  one  factor  that 
may  or  may  not,  according  to  circumstances,  result 
in  a  perfect  product.  Concrete  failures  have  served  to 
show  that  an  abuse  of  the  water  part  of  the  mix  often- 
times spells  disaster.  Many  of  the  concrete  cankers — 
laitance,  day's  work  planes,  incrustations,  segregation 
— are  set  down,  even  in  the  mature  mind,  as  necessarj' 
evils,  and  yet,  though  these  cankers  result  in  the 
greatest  uncertainty  of  result,  little  attempt  has  been 
made  to  devise  a  remedy.  Little  investigation  is  need- 
ed, however,  to  correlate  laitance,  segregation  and  the 
rest,  with  an  excess  of  water.  Though  excess  water 
is,  by  no  means,  the  cause  of  all  defects,  it  is  often 
important  either  as  a  first  cause  or  in  aggravating 
occurring  deficiencies  until  they  have  an  exaggerate*! 
influence  in  the  final  result. 


.So  important  are  the  principles  here  referred  to, 
and  to  such  a  small  degree  arc  they  rei 
the  article  by  Nathan  C.  Johnson  in  a  > 
journal  and  reproduced  elsewhere  in  thi:<  issue,  is  01 
paramount  value.     The  author  discus.scs  the  subject 
of  water  in  concrete  from  a  practical  standpoint.   The 
warnings  therein  set  forth  are  of  the  most  timely  in- 
terest, if  concrete  is  to  retain  its  prestige.    The  article 
contains  what  may  be  regarded  by  some  as  a  ridiculous 
suggestion,  and  yet  which,  apparently,  offers  the  only 
practicable  solution  to  the  laitance  problem  iv 
sent  conditions  of  practice.    Mr.  Johnson  rei 
that,   until    laitance   can    be   prevented    by    improved 
methods  of  manufacture,  the  lighter  parts  of  the  mix 
be  wasted.    This  remedy  is  radical,  but  it  offers  food 
for  thought  and  consideration  by  contractors  who  know- 
only  too  well  the  difiiculties  they  are  contending  with. 

While  discussing  the  problem  of  water  proportion 
in  concrete  tnixes.  a  closely  allied  matter  appears  to 
awaken  discussion.  Water  serves  its  prime  function 
in  concrete  by  operating  chemically,  and  concrete  is 
a  result  obtained  by  chemical  actions.  Water  is  a 
substance  varying  within  wide  limits  in  chemical  com- 
j)osition,  as  its  solvent  powers  make  its  constitution  un- 
iirtain.      Water   obtained    in   one   localitv    will   differ 
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from  that  obtained  in  another,  and  since  a  uniform 
condition  of  purity  is  not  demanded,  it  is  reasonable 
to  expect  that  the  chemical  actions  promoted  in  the 
concrete  mix  will  be  aiJected.  May  not  this  also  be 
a  determining  influence  in  the  production  of  a  perfect 
concrete  ? 


Mobilization    of    Engineers    Giving 
Complete   Representation 

SINCE  the  beginning  of  war,  engineers  and  other 
technical  men  from  various  points  in  Canada  have 
made  repeated  offers  of  their  services  to  our 
government,  but,  for  the  most  part,  it  does  not 
appear  that  opportunities  have  arisen  whereby  such- 
individual  efifort  could  be  utilized.  It  is  only  within 
recent  months,  however,  that  technical  men  have  made 
an  efifort  collectively  to  assist  in  carrying  on  the  busi- 
ness of  the  country  during  and  after  the  war.  The 
first  effort  of  this  sort  found  expression  during  the 
summer  of  1916  in  a  report  submitted  to  the  Prime 
Minister  of  Canada  by  five  members  of  the  engineer- 
ing profession.  It  was  called  a  "Memorandum  Regard- 
ing National  Industrial  Development  in  Canada,"  and 
outlined  in  considerable  detail  the  necessity  for  a 
National  Industrial  Development  Plan  and  the  results 
desired  through  such  a  plan.  The  report  suggested  a 
method  of  procedure  to  obtain  the  necessary  informa- 
tion and  the  formation  of  a  permanent  consulting 
board.  This  board  was  to  be  composed  of  two  repre- 
sentatives each  from  civil  engineering,  mechanical  and 
electrical  engineering,  mining  and  metallurgical  engi- 
neering and  chemical  engineering  societies,  who  would 
appoint  a  well  paid  and  highly  competent  engineering 
secretary. 

We  believe  the  report  is  most  admirable  in  prac- 
tically every  detail  and  in  the  absence  of  amendment 
and  improvement  should  be  adpoted  without  delay. 
One  or  two  main  objections,  however,  do  suggest  them- 
selves, which  briefly  may  be  stated  as:  (1)  that  a  very 
large  number  of  Canadian  technical  men  are  not  re- 
presented by  any  of  the  societies  named,  and  (2)  that 
the  almost  certain  tendency  would  be  to  localize  the 
representatives  of  these  four  organizations.  The^  suc- 
cess of  any  such  scheme,  however,  must  depend  very 
largely  on  the  careful  attention  paid  to  these  very 
factors,  i.e.,  all  technical  men  in  Canada  must  get  be- 
hind the  scheme,  and  all  provinces  must  stand — so 
far  as  is  compatible  with  effective  operation — on  an 
equal  footing.     How  can  this  be  accomplished? 

It  may  be  too  early  to  pass  a  definite  opinion,  but 
it  is  suggested  that  the  solution  lies  in  the  utilization 
of  a  type  of  organization  that  quite  recently  found  ex- 
pression in  the  Province  of  Ontario  and  has  already 
spread  with  great  rapidity  and  enthusiasm  to  four  or 
five  other  provinces.  The  underlying  idea  of  the  new 
organization,  which  is  called  into  being  primarily  for 
war  purposes,  is  that  all  the  technical  men  in  each  pro- 
vince shall  be  banded  together,  for  more  effective  work, 
into  one  powerful  local  organization.  In  Ontario,  for 
instance,  each  of  ten  engineering  and  technical  organ- 
izations have  elected  one  member  to  a  "Joint  Com- 
mittee of  Technical  Organizations,"  who  in  turn  have 
elected  a  small  working  Executive  Committee.  We 
understand  the  other  ])rovinces  are  organizing  along 
very  similar  lines. 

'i"he  suggested  improvement  to  the  report  outlined 
in  our  first  paragraph  follows  naturally,  we  believe, 
from  the  formation  of  this  group  of  Joint  Committees. 


It  is  simply  this :  Let  the  Joint  Committee  of  each 
province,  instead  of  each  society,  name  representatives 
to  the  Consulting  Board.  Here  we  have  every  province 
represented.  Here  also  we  have  every  technical  or- 
ganization represented.  The  plan  is  quite  as  simple 
as  that  outlined  in  the  report,  and,  we  submit,  is  much 
more  comprehensive,  would  have  the  backing  of  prac- 
tically twice  as  many  technical  men,  and  therefore 
would  be  just  so  much  more  fruitful  in  results. 


A 


A  View  of  Necessary  Action  for  After-lhe- 
War  Conditions 

a  A.  \TEW'  of  Necessary  Action  Ic^r  After-the- 
War  Conditions"  was  the  subject  of  an  ad- 
dress by  T.  R.  Deacon,  C.E..  ex-Mayor  of 
Winnipeg,  president  of  the  Manitoba  Bridge 
and  Iron  Works,  delivered  before  the  regular  February 
meeting  of  the  Manitoba  branch  of  the  Canadian  So- 
ciety of  Civil  Engineers.  Mr.  Deacon  pointed  out  the 
necessity  for  action  to  meet  the  conditions  in  Canada 
arising  from  the  present  war.  He  believed  that  in  the 
solving  of  a  great  number  of  problems  and  in  carrying 
out  the  industrial  work  after  the  war  the  engineers 
would  have  a  very  considerable  part.  That  there  would 
be  a  large  demand  for  engineers  would  be  due  to  the 
work  which  of  necessity  must  be  carried  forward  to 
utilize  the  energy  represented  by  the  400,000  men  now 
in  the  army  and  80,000  to  100.000  men  engaged  in 
m.unitions  and  kindred  work. 

In  brief,  the  problems  Canada  must  face  at  the 
close  of  the  war  are: 

1.  Payment  on  a  national  debt,  which  will  probably 
amount  to  $5,000,000,000. 

2.  An  annual  pension  fund. 

3.  The  utilization  of  some  80,000  to  100,000  men  at 
present  engaged  on  munitions  and  kindred  employ- 
ment, who  will  be  immediately  thrown  out  of  work  on 
the  cessation  of  hostilities. 

4.  The  return  of  some  400,000  men  from  the  front, 
comprising  some  of  the  best  blood  and  energy  of  the 
country. 

If  these  500,000  men  engaged  in  the  war  or  in  in- 
dustries arising  from  the  war  are  to  be  retained  in  the 
country  and  given  work  in  order  to  prevent  their  immi- 
gration to  the  United  States,  a  comprehensive  pro- 
gramme should  be  tmdertaken  by  the  government  of 
the  country.  That  the  work  must  be  of  a  manufacur- 
ing  or  an  industrial  nature  did  not  require  proof,  as  it 
would  require  the  wildest  stretch  of  imagination  to 
believe  that  these  men  will  turn  to  pioneer  farm  work 
when  manufacturing  and  industrial  work  was  avail- 
able south  of  the  Canadian  boundary. 

In  place  of  allowing  the  raw  product  of  the  soil, 
forest,  fishery,  and  mines  to  be  exported  from  the  coun- 
try, Mr.  Deacon  believed  that  it  is  not  only  practicable 
but  assuredly  possible  to  provide  industrial  work  which 
would  utilize  these  raw  materials,  and  which,  in  turn,  SI 
would  not  only  utilize  the  energy  of  these  500,000  men,  ^^' 
but  would  also  help  materially  towards  reducing  and 
meeting  the  payment  on  the  national  debt.  ^hi 

The  most  feasible  method  of  utilizing  each  of  the  ^fj 
natural  resources  appeared  to  him  to  be  by  copying 
the  German  plan  of  state  co-operation  with  the  manu- 
facturers. That  there  would  be  many  difficulties  and 
many  obstacles  in  the  working  out  of  such  a  scheme  he 
admitted,  but  believed  it  was  the  most  practicable 
method  of  meeting  the  conditions  which  would  arise 
after  the  present  war. 
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Centre  Street  Bridge,  Calgary,  Alberta 

Notable    Reinforced   Concrete    Structure,   Costing   $400,000,    Designed    to    Meet 
Peculiar  C  )nditions — Methods  Planned  for  Economy     Monumental  and  Uliliiarian 

—   By  Geo.  W.  Craig  and  John  F.  Greene* 


The  Cenlro  Street  iiridj;;e  improvement  in  Calgary, 
Alberta,  consists  of  three  parts:  1st,  the  bridge  proper 
and  its  south  approach  with  a  total  length  of  1,300 
feet ;  2nd,  a  fill  and  cut  extending  2,100  feet  north  from 
the  bridge ;  3rd,  a  side  hill  cut,  forming  a  road  which 
meets  Centre  Street  at  the  face  of  the  hill,  extending 
west  for  2,800  feet  (of  which  2,300  feet  is  in  cut).  The 
south  end  of  the  bridge  lies  five  blocks  from  the  busi- 
ness centre  of  the  city. 

The  imi)rovement  provides  a  convenient  avenue 
for  traffic  between  two  parts  of  the  city ;  the  residential 
section  lying  north  of  the  river,  and  the  business  por- 
ti(.in  which  stands  on  the  former  flood  plain  on  the 
south  side  of  the  river.  The  roadway  has  a  maximum 
grade  of  3.85  per  cent,  with  a  minimum  width  of  42 
feet  on  the  bridge,  and  provides  for  two  lines  of  street 
car  trafific,  and  contains  two  sidewalks  each  7  feet  wide. 

A  low  level  roadway  18  feet  wide,  slung  from  the 
bridge  deck,  provides  for  highway  traffic  to  a  resi- 
dential section  lying  on  the  flood  plain  north  of  the 
river  below  the  bluff  which  commands  the  city,  while 
the  side  hill  cut  provides  a  means  of  communication 
between  the  low  and  hill  levels  north  and  west  of  the 
bridge. 

Design  Problems 

The  Bow  River,  which  passes  the  l)ridge  at  an  angle 
of  60  degrees  with  the  centre  line,  has  a  flood  volume  of 
about  55,000  second  feet,  and  is  about  500  feet  wide  at 
the  bridge  site.  The  problem  from  the  viewpoint  of 
the  designer  may  be  stated  as  follows :  Given  a  height 
of  29  feet  from  the  water  line  to  grade  at  the  .south 
bank,  47  feet,  or  l8  feet  more,  at  the  north  bank,  with 
a  skew  of  60  degrees,  to  obtain  a  structure  which  shall 
provide  for  all  probable  traffic  requirements  on  a  high 
and  low  level  during  its  life,  and  at  the  same  time  pre- 
sent an  appearance  in  keeping  with  the  dignity  which 
should  characterize  public  work^  of  a  monumental 
character,  and  this  for  a  predetermined  amount  of 
money.  The  designers  were  impressed  with  the  im- 
portance of  lending  to  the  structure  the  grace  of  pro- 
portion and  of  suitable  ornament.  The  irregularities 
of  grade  and  skew  contributed  much  to  the  complexity 
of  the  problem,  and  it  was  only  after  numerous  trial 
elevations,  based  'upon  radically  different  conceptions, 
that  a  final  arrangement  was  arrived  at  that  seemed 
satisfactory.  It  was  considered  necessary  to  incur  the 
expense  of  constructing  a  wooden  model  of  a  portion 
of  the  bridge  to  be  assured  that  the  treatment  would 
produce  the  desired  effect. 

Loading 
The  various  parts  of  the  bridge  were  designed  for 
the  following  live  loads : 
Floor — Concentrated  loads — 

Car  beams  and  slab — 50-ton  cars  on  both  tracks. 

Road  beams  and  slabs — 20-ton  motor  trucks. 
Uniform  loads — 

Road — 100  pounds  per  square  foot. 

Sidewalk — 100  ])ounds  per  square  foot  on  out- 
side four  feet. 
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.Sidewalk — 40    pounds    i>er    square  foot  on  re- 
mainder. 
Low  level — Concentrated  load — 20-ton  motor  truck. 

Horizontal  load — 300  pound  |)er  lin.  ft.  of  structure. 
Arches — Concentrated  loads — four  50-ton  cars  per  150- 
foot  span,  with  uniform  loads  on  roadway  and 
sidewalk,  same  as  for  the  floor. 
Temperature — rise  of  50  degs.  and  fall  of  70  degs. 
Maximum  stresses — 

Concrete — Floor — Compression     530    pounds     per 

square  inch. 
Arches — Maximum  compression — 

(Live  load  and  dead  load),  540  ixjunds  p<.i  >'i.  in. 

Rib  shortening,  677  poimds  per  square  inch. 

Maximum  tension  full  load  with  70  degs.  fall 

of  temperature,  30  ix)unds  per  square  inch. 

Steel — Maximum  tension  per  square  inch,   16,000 

lbs. 
Foundations — Maximum  pressure  upon  rock,  12,300  * 
pound  per  square  foot. 

Deep  Narrow  Ribs  Economical  on  Concrete 

Owing  to  the  high  cost  of  concrete  materials,  and 
to  tire  depth  of  the  piers  and  abutments,  it  was  econ- 
omical to  use  deep  narrow  ribs,  in  obtaining  the  re- 
quired carrying  capacity  in  the  arches.  Assuming  a 
crown  thickness  of  5  feet  and  placing  the  springing 
line  of  the  flattest  arch  at  low  water  level,  it  was 
found  that  there  would  be  required  2  inner  ribs,  each 
6  feet  wide,  and  2  outer  ribs,  each  4  feet  wide. 

On  the  second  arch,  retaining  the  same  crown  thick- 
ness and  the  same  distance  below  the  floor  for  the 
extrados  at  the  crown,  it  was  possible  by  taking  ad- 
vantage of  the  grade  and  increasing  the  rise  of  the 
arch,  to  reduce  the  width  of  the  ribs,  using  2  inner  ribs 
at  5  feet  instead  of  6,  and  2  outer  ribs  at  3  feet  3  inches 
instead  of  4  feet.  At  the  same  time  by  raising  the 
springing  line  of  the  arch,  the  moment  arm  of  the 
thrust  from  the  higher  and  narro\jer  ribs  Nvas  increased 
about  the  pier  base,  enough  to  offset  the  moment  of 
the  greater  thrust  from  the  lower  and  wider  ribs.  Again, 
on  the  third  span,  by  increasing  the  rise  it  was  possible 
to  use  ribs  4  feet  wide  and  2  feet  6  inches  thick  instead 
of  6  feet  and  4  feet  as  on  the  shallowest  span. 

Cellular  Type  Piers 

The  piers  are  of  the  cellular  type,  the  supports  for 
the  arch  ribs  resting  on  a  concrete  pedestal  5  feet  thick, 
extending  over  the  entire  area  within  the  cofferdam. 
These  supports  for  the  arches  are  connected  by  rein- 
forced core  walls  2  feet  thick,  those  between  inner  ribs 
constituting  supports  for  the  low  level  deck,  and 
those  between  inner  and  outer  ribs  rising  to 
the  upper  deck,  the  whole  pier  presenting  the  appear- 
ance of  two  solid  shafts.  Manhole  slabs  have  been 
provided  in  all  piers  and  abutments,  for  tl-  .i- 

ence  of  the  power,  gas  and  telephone  compai  ,ch 

have  service  mains  on  the  bridge. 

The  retaining  wall  at  the  north  end  of  the  bridge 
is  48  feet  from  base  to  top.  The  upper  12  feet  of  the 
wall  is  of  the  cantilever  slab  type,  the  lower  portion 
consisting  of   counterforts   and   slabs.     The   reaction 
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from  the  cantilever  slab  portion  is  carried  by  the  ad- 
joining three  feet  of  slab  to  adjacent  counterforts,  extra 
steel  having  been  provided  to  carry  this  load. 

The  retaining  wall  at  the  south  end  has  an  um- 
brella shaped  top,  the  four-inch  sidewalk  slab  project- 
ing several  feet  on  both  sides  of  the  wall.  Expansion 
joints  have  been  provided  at  regular  intervals  in  the 
wall,  with  lead  strips  10  inches  wide  to  prevent  seep- 
age through  the  joints. 

Provision  for  Expansion 

The  problem  of  expansion  joints  for  the  floor  was 
an  unusual  one,  owing  to  the  peculiar  conditions.  The 
spandrel  ribs  were  designed  as  T  beams,  with  the  floor 
slab  for  the  flanges  of  the  T.  All  floor  beams  are  per- 
pendicular to  the  centre  line  of  the  bridge, 
while  the  piers^  and  abutments  are  skewed.  On 
each  pier  and  abutment  there  was  provided  a  heavy 
expansion  beam  upon  which  the  system  rested.  As- 
suming the  slabs  over  the  box  piers  as  fixed,  the  slabs 
on  the  arch  spans  moved  to  or  from  the  expansion 
beam.  Beams  resting  upon  pier  walls  moved  on  steel 
plates,  in  open  pockets ;  slabs  over  piers  rested  only  on 
the  beams,  a  layer  of  ^lay  one  inch  thick  interposing 
between  the  wall  and  the  bottom  of  the  slab.  Joints 
over  the  arch  spans  were  made  in  the  slab  midway 
between  beams,  the  slabs  in  these  expansion  panels 
having  been  designed  as  cantilevers.  Troughs  covered 
with  lead  were  provided  at  all  expansion  joints,  these 
troughs  draining  into  pipes  provided  in  the  piers. 

Passing  from  the  utilitarian  to  the  aesthetic  aspect 
of  the  design,  one  must  bear  in  mind  that  the  treatment 
of  the  parapet,  piers  and  abutments  should  please  and 
impress  favorably  both  the  distant  observer,  who  will 
view  the  structure  in  toto,  and  also  the  more  frequent 
observer,  who  will  view  it  from  the  sidewalk  or  from 
the  passing  automobile. 

For  the  close  ranged  observer  we  have  provided 
four  ornamental  kiosks,  and  a  massive  concrete  parapet 
of  premoulded  concrete  balusters,  base  and  rail.  The 
kiosks  span  the  sidewalk  and  open  on  observation  bal- 
conies cantilevered  from  the  side  walls.  The  east  and 
west  faces  expose  shields  containing  the  emblems  of 
the  various  parts  of  the  British  Empire,  the  maple  leaf 
for  Canada,  the  rose  for  England,  the  shamrock  for 
Ireland  and  the  thistle  for  Scotland.  Above  the  north 
and  south  faces  and  over  the  walks  are  buffalo  heads, 
emblematic  of  Western  Canada ;  the  whole  forming  a 
pedestal  of  a  massive  British  lion,  13  feet  long  by  7 
feet  high.  The  ensemble  is  symbolic  of  the  permanence 
and  stability  of  the  British  Empire  supported  by  its 
component  parts. 

Architectural  Features 

The  piers  are  surmounted  by  slotted  battlements 
treated  with  steel  grill  work.  The  plan  of  the  pier 
parapet  is  a  half  hexagon.  Inasmuch  as  the  skew  of 
the  bridge  is  60  degrees,  an  angle  of  the  hexagon  forms 
a  nose  or  cut  water  at  the  upstream  face  of  the  pier, 
while  at  the  same  time  presenting  a  symmetrical  devia- 
tion to  the  passing  observer. 

The  illumination  of  the  bridge  will  be  efl:ected 
through  the  agency  of  fluted  cast  iron  standards  on 
the  piers,  and  four  torcK  bracket  lights  on  each  kiosk. 
All  iron  work  will  be  painted  a  gray  color  which  will 
nearly  match  the  concrete. 

For  the  distant  observer  viewing  the  bridge  as  a 
whole  an  attempt  has  been  made  to  break  up  the  dull 
flat  surfaces  which  from  their  extent  and  from  the 
sameness  of  color  impress  one  unfavor;.bly.  Working 
from  the  hypothesis  that  it  is  neither  expedient  nor 


economical  to  eliminate  board  marks  from  concrete 
faces,  we  have  adopted  the  policy  of  substituting 
grooves  and  pilasters  which  will  serve  both  to  with- 
draw the  eye  from  the  necessary  minor  irregularities 
of  the  concrete  surfaces,  to  break  up  the  surfaces  and 
to  heighten  the  eflfects  aimed  at,  whether  of  depth 
by  the  use  of  vertical  lines  or  of  breadth  by  the  use 
of  horizontal  lines.  The  faces  of  the  piers  have  been 
panelled  and  grooved;  the  faces  of  abutments  have 
been  pilastered  and  the  form  sheeting  has  been  run 
up  and  down  to  convey  an  impression  of  greater 
height.  The  arch  rings  were  grooved  at  regular  inter- 
vals, serving  the  double  purpose  of  breaking  up  the 
rib  face,  and  of  offering  suitable  location  for  construc- 
tion bulk  heads.  The  face  of  the  north  retaining  wall 
was  broken  up  by  horizontal  grooves  and  by  battered 
pilasters,  marking  the  locations  of  the  counterforts  on 
the  back  of  the  wall,  and  carried  up  above  the  rake  of 
the  wall,  breaking  the  skyline. 

The  62-foot  arch  spanning  the  boulevard  on  the 
north  side  of  the  river  supported  deep  spandrel  walls, 
the  faces  of  which  were  marked  with  pilasters,  and  the 
arch  was  crowned  with  a  large  date  stone  and  a  seal 
of  the  city  of  Calgary  6  feet  high  by  4  feet  wide. 

The  Low  Level  Bridge 

The  low  level  structure,  with  a  roadway  18  feel 
wide,  consists  of  a  structural  steel  frame,  with  a  con- 
crete floor  slab,  and  an  asphaltic  concrete  wearing  sur- 
face. It  is  suspended  by  hangers,  each  consisting  of 
two  steel  angles  engaging  a  pin  and  linked  to  steel 
bars  with  an  eye  on  one  end  and  a  thread  upon  the 
other.  The  threaded  end  passes  through  a  yoke  con- 
sisting of  two  7-inch  channels  with  top  and  bottom 
cover  plates.  These  yokes  are  embedded  in  the  main 
floor  beams  with  the  bottom  of  the  yoke  18  inches  from 
the  bottom  _Df  the  beam. 

The  concrete  slabs  for  the  low  level  consisted  of 
premoulded  blocks  suitably  reinforced,  4  feet  by  3  feet 
8  inches ;  each  slab  was  a  double  T  with  flanges  3  inches 
thick,  and  the  stems  projecting  4  inches  below  the  slab. 
These  blocks  rest  on  the  top  flanges  of  the  steel  I-beam 
stringers.  This  unusual  type  of  slab  was  adopted  for 
two  reasons:  1st,  to  reduce  the  dead  load  weight  of 
the  structure ;  2nd,  to  permit  of  the  completion  of  the 
erection  in  the  dead  of  winter  with  a  temperature 
at  zero  or  less. 

From  the  standpoint  of  economics  with  cement  at 
$2.40  a  barrel  and  structural  steel  at  $80  a  ton,  the 
adopted  design  cost  40c  per  square  foot,  against  58c 
per  square  foot  for  the  standard  design,  with  a  6-inch 
slab  and  I-beam  stringers. 

The  spandrel  arches  were  designed  as  beams  con- 
tinuous over  three  spans,  all  moments  and  shears  be- 
ing worked  out  for  concentrated  loads  by  means  of 
the  three  moment  equation.  Expansion  joints  have 
been  provided  in  these  spandrel  walls,  layers  of  three- 
ply  roofing  intervening  between  adjacent  parts.  Joints 
at  the  one-third  points  in  the  arch  spans  allow  for  the 
opening  due  to  the  rise  of  the  arch  with  a  rise  in  tem- 
perature and  joints  at  the  piers  and  abutments  provide 
for  the  fall  of  the  arch  with  a  drop  in  temperature, 
and  the  consequent  drawing  away  of  the  spandrel 
walls  from  the  piers. 

Depth  for  Minimum  Cost 

Economic  depths  of  beams  and  slabs  as  deter- 
mined by  the  local  costs  of  cement,  sand,  gravel,  lum- 
ber and  steel  have  been  ascertained  by  the  well-known 
principles  of  maxima  and  minima  of  differential  cal- 
culus, the  process  entailing  the  writing  of  an  equation 
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for  the  cost  of  the  material  for  the  beams  in  terms  of 
money  and  depth,  and  solving  for  the  depth  which  will 

I  make  the  cost  a  minimum. 
The  concrete  for  the  arches,  beams,  slabs  and  re- 
taining walls  was  prepared  in  the  proportion  of  one 
part  of  cement,  two  of  sand  and  four  of  gravel ;  the 
foundations  and  all  pier  and  abutment  walls  1 :2.5  :5 ; 
the  handrail  1  of  cement  to  2.5  of  sand. 
The  cement  was  ])urchased  upon  the  specifications 
of  the  ("anadian  Society  (jf  Civil  Engineers,  with  the 
exception  of  the  tensile  strength  retjuirements  for  one 
to  three  mortar;  these  were  raised  from  150  to  200 
pounds  per  sciuare  inch  for  7  days,  and  from  225  to 
275  pounds  per  square  inch  for  28  days.  The  product 
of  the  Canada  Cement  Company  met  this  requirement. 
A  washed,  screened  sand  was  recpiired  according  to 
the  specification  with  grading  clauses,  rejecting  sand 

I  with  more  than  40  per  cent,  by  weight  passing  a  No.  30 
iBcreen,  or  more  than  3  per  cent,  passing  a  No.  100 
screen.  The  gravel  washed  and  screened  was  pur- 
chased upon  a  void  specification,  the  maximum  not  to 
exceed  40  per  cent.  The  maximum  diameter  of  par- 
ticles for  use  in  piers,  arches  and  walls  was  approxi- 
mately 5  inches,  this  limitaticJii  being  due  to  the  eft'ici- 
Iency  of  the  mixing  machine,  not  to  probable  diminution 
in  the  strength'  of  the  resulting  aggregate.  In  the 
floor  system,  owing  to  the  intricate  network  of  steel,  it 
was  necessary  to  limit  the  maximum  diameter  to  2 
inches.  Whenever  expedient,  as  in  piers  and  abut- 
ments, boulders  were  embedded  in  the  concrete. 
Active  construction  work  upon  the  bridge  began  in 
April,  1915,  in  June  the  Row  River  was  flooded,  reach- 
ing a  peak  on  the  26th,  the  highest  since  1897.  On  this 
^^day  the  temporary  bridge  used  as  a  traffic  way  dur- 
^^ping  the  construction  of  the  bridge  was  washed  out. 
^^Mr.  Craig  and  City  Commissioner  Garden  were  on 
the  structure  at  the  time.  The  former  made  his  way 
to  shore  by  climbing  a  panel  of  the  deck,  one  end  of 
which  was  in  the  water.  Mr.  (iarden  was  swejit  down- 
stream, but  was  pursued  by  two  of  the  bridge  men 
who  had  put  off  after  him  in  a  boat  provided  for  such 
an  emergency.  They  succeeded  in  landing  him  on  an 
island  about  a  mile  downstream. 

Foundation  Conditions 

Soundings  at  the  piers  disclosed  the  following  sub- 
strata. In  pier  No.  1 — gravel  and  large  boulders  5  feet, 
clay  3  feet,  soft  shale  4  feet,  sandstone  4  feet,  clay  3 
feet,  hard  shale  15  feet  to  limit  of  drilling.  In  pier 
No.  2 — gravel  and  large  boulders  5  feet,  clay  2  feet, 
sandstone  4  feet,  soft  shale  5  feet,  sandstone  5  feet, 
hard  shale  for  15  feet  to  limit  of  drilling. 

Experience  with  the  river  upon  other  bridge  founda- 
tions taught  that  it  was  necessary  to  guard  especially 
against  a  possible  great  scour.  Shifting  gravel  bars 
situated  both  above  and  below  the  bridge  tend  to  re- 
strict the  flow  to  certain  channels,  and  in  times  of 
flood,  with  attendant  high  velocities,  there  is  a  con- 
siderable scour  in  these  channels.  Hence  to*  provide 
adequate  protection  against  scour,  the  excavation  was 
carried  through  the  bottom  layer  of  sandstone  and  well 
into  the  hard  shale  rock  beneath.  The  shale  rcK-k  was 
of  such  (|uality  that  there  could  be  no  question  of  ex- 
ceeding the  allowable  bearing  power. 

The  cofferdam  consisted  of  two  layers  of  Wakefield 
sheet  piling,  with  an  8-foot  puddle.  The  sheet  piling 
was  driven  to  refusal  in  the  gravel;  centrifugal  pumps 
were  installed ;  the  dam  pumped  dry ;  excavation  com- 
menced on  the  general  plan  of  removing  the  material 
under  the  sheet  piling  first,  driving  the  latter  home 
and  then  removing  the  material  in  the  middle.    When 


the  sheet  piling  had  penetrated  the  clay  underlying  the 
gravel,  a  layer  of  3-inch  plank  was  driven  approxi- 
mately to  the  sandstone  level.  The  material  was 
broken  up  by  blasting  and  removed  in  skips  by  a  der- 
rick. There  was  considerable  leakage  from  the  gravel 
and  boulders,  the  water  rising  between  the  sheet  piles 
and  the  planking;  and  at  the  beginning  it  was  neces- 
sary to  operate  four  centrifugal  pumps  to  keep  the 
water  down  to  a  working  level.  After  penetrating  the 
clay  one  could  hold  the  water  ordinarily  with  one  pump. 
In  the  construction  of  pier  2  work  was  discontinued 
in  the  middle  of  January  after  a  cold  spell  in  which  the 
temperature  had  dropped  to  46  below  zero.  The  ex- 
cavation was  still  in  the  gravel. 

Mishaps  in  CofTerdam 

Upon  recommencing  work  late  in  March  it  was 
found  that  the  ice  had  so  disrupted  the  cofferdam  that 
it  was  impossible  to  lower  the  water  to  a  working  level. 
The  puddle  was  frozen  solid,  and  the  ice  inside  the 
cofferdam  was  approximately  four  feet  thick.  The 
choice  of  action  lay  between  digging  out  the  entire 
puddle,  replacing  it  with  a  new  one,  or  digging  out 
only  such  portion  as  was  necessary  to  stop  the  worst 
leaks.  Proceeding  on  the  assumption  that  it  was 
cheaper  to  risk  a  few  blow-outs  than  to  remove  and 
rejjlace  the  puddle,  we  adopted  the  latter  method,  and 
completed  the  excavation  after  various  mishaps,  in- 
cluding three  minor  and  one  major  blow-outs,  the 
latter  flooding  the  hole  so  quickly  that  there  was  not 
sufficient  time  to  accomplish  the  removal  of  the  four 
pumps  which  were  below  water  level ;  one  of  these  with 
its  motor  was  flooded.  We  found  that  after  plugging 
a  blow-out  the  dam  would  hold  tight  for  about  72 
hours ;  the  jar  resulting  from  the  operation  of  the  steam 
drill  and  from  the  blasting,  together  with  the  gradual 
melting  and  disintegration  of  the  frozen  puddle,  would 
start  new  leaks,  which  (piickly  attained  sufiicient  pro- 
])()rtions  to  require  attention.  The  pumps,  all  centri- 
fugals, were  operated  with  check  valves  on  the  ex- 
haust pipes,  under  an  average  suction  lift  of  19  feet  and 
a  maximum  of  23  feet.  The  pier  work  was  a  continu- 
ous operation  carried  out  in  three  shifts  daily  of  eight 
hours  each.  Work  upon  this  pier  began  on  March 
23rd  and  the  concreting  of  the  pier  had  begun  on 
April  14th.  It  was  evident  that  in  order  to  prepare 
the  bridge  ready  for  traffic  in  1916  it  would  be  neccs 
sary  to  complete  the  concreting  of  two  of  the  river 
arches  before  high  water,  thereby  permitting  the  com- 
jjletion  of  the  superstructure  of  most  of  the  bridge  be- 
fore the  subsidence  of  the  water.  A  conservative  esti- 
mate of  the  earliest  probable  date  of  the  flood,  made 
after  an  examination  of  the  records  of  the  Irrigation 
Department  and  after  conferences  with  those  most 
familiar  with  the  local  river  conditions,  placed  it  as 
June  1st. 

The  work  was  so  conducted  by  the  employment  of 
double  shifts  of  carpenters  working  from  dawn  to 
dark,  that  the  concreting  of  the  key  of  the  second 
arch  had  been  completed  on  May  19th.  The  removal 
of  falsework  on  this  span  began  after  four  weeks  on 
June  13th.  On  June  19th.  when  all  the  false  work  above 
the  pile  caps  had  been  removed,  the  flood  came,  re;-  ' 
ing  an  elevation  within  a  fQ<.>t  of  the  record  flotxi  • 
1915,  and  washing  out  five  bents  of  piles  in  arch  No.  3. 

Concreting  Methods 

Each  pair  of  ribs  in  an  arch  spun  was  concreted  in 
eight  sections,  four  on  each  side  of  the  crown,  begin- 
ning with  a  section  at  the  crown,  to  prevent  a  rise  of 
the  falsework  in  the  middle,  and  then  working  up  from 
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the  haunches.  This  method  of  concreting  in  small  sec- 
tions not  only  reduced  the  initial  stresses  due  to  con- 
traction of  the  concrete  to  hardening,  but  also  lessened 
the  excessive  load  due  to  the  60  degrees  skew  of  the 
piers  upon  the  forms  on  the  low  side  of  the  arch  ribs. 
This  load  was  so  great  that  it  was  found  upon  trial 
inexpedient  to  use  No.  6  wire,  and  necessary  to  resort 
to  ^-inch  rods  spaced  about  three  feet  centres,  to 
hold  the  side  forms. 

All  concrete  both  in  the  arches  and  in  the  deck 
was  transported  from  a  mixing  plant  located  at  the 
north  shore  in  hand-pushed  buggies,  run  on  temporary 
runways.  As  a  matter  of  economics  the  cost  of  plac- 
ing concrete  in  the  arches,  including  charges  for  plant 
and  shop,  was  $1.02  per  yard. 

The  design  of  the  bridge  was  such  that  a  high  speed 
plant  for  conveying  concrete  was  inexpedient  and  un- 
economical. With  a  total  length  of  approximately 
1,000  feet  and  a  yardage  above  ground  of  7,000  yards, 
the  cost  of  distribution  per  yard  by  a  system  of  towers 
and  chutes  would  have  exceeded  that  of  the  method 
adopted.  The  construction  of  an  economically  de- 
signed reinforced  concrete  bridge  proceeds  in  a  series 
of  well-defined  steps;  the  concreting  of  sections  of 
the  arch  rings,  the  spandrel  columns,  the  spandrel 
arches,  and  the  floor,  run  in  sections  from  expansion 
joint.  The  maximum  run  for  a  day  was  173  yards,' 
the  average  daily  run  about  60  yards. 

Chuting  Impairs  Quality 

The  allowable  stresses,  assumed  for  the  design,  pre- 
supposed an  excellent  grade  of  concrete.  Such  a  con- 
crete may  be  obtained  after  a  proper  proportioning 
and  mixing,  only  by  a  careful  supervision  of  the  final 
disposition  of  the  material,  after  release  from  the  con- 
veyor. Proceeding  upon  the  assumption  that  the  con- 
crete shall  contain  the  least  quantity  of  water  consist- 
ent with  the  quality  of  being  "alive,"  that  mortar 
pockets  and  rock  pockets  are  points  of  weakness,  that 
no  vehicle  will  deposit  concrete  in  forms  in  a  proper 
condition,  it  followed  necessarily  that  every  batch  of 
concrete  deposited  in  its  final  resting  place  required 
testing  and  handling  to  insure  the  quality  desired. 
Previous  experience  with  the  chuting  system  on  bridge 
work  disclosed  the  existence  of  two  great  attendant 
evils:  the  temptation  to  grease  the  chute  with  an  ex- 
cessive amount  of  water,  and  the  tendency  to  operate 
the  mixing  and  conveying  portion  of  the  plant  at  maxi- 
mum capacity,  regardless  of  the  ability  of  the  placing 
crew  to  handle  the  material  properly.  By  a  judicious 
combination  of  both  evils  the  material  may  be  placed 
at  a  minimum  of  expense,  but  the  resulting  aggregate 
may  have  a  compressive  strength  of  less  than  half 
that  of  a  properly  handled  concrete.  In  conveying  the 
concrete  by  the  push  buggy  method,  the  incentive  for 
sweetening  it  with  water  is  removed  and  the  material 
of  a  proper  consistency  is  deposited  in  small  batches 
at  regular  intervals  in  such  a  manner  that  the  final 
handling  is  facilitated  greatly. 

The  concrete  handrail,  consisting  of  a  top  and  bot- 
tom rail  with  a  turned  baluster,  was  made  by  the  dry 
process.  The  bottom  rail  was  moulded  in  place ;  the 
top  rail  was  cast  upon  the  sidewalk  adjoining  its 
panel ;  the  balusters  were  made  in  the  construction 
yard,  and  the  posts  were  cast  in  place  after  the  as- 
sembling of  the  above  mentioned  precast  parts.  The 
best  production  record  in  making  balusters  with  two 
men  working  with  one  cast  iron  mould  was  65  bal- 
usters in  11  hours. 

The  ornamental  work  consisting  oi  the  panel  6  feet 
by  4  feet  containing  the  seal  of  the  city  of  Calgary, 


the  small  shields  on  the  kiosks,  and  the  lions,  were 
rnade  by  the  dry  process.  A  full-sized  model  of  the 
lion  13  feet  long  by  6  feet  wide  by  7  feet  high  was 
done  in  clay ;  a  plaster  cast,  consisting  of  a  shell  about 
an  inch  thick  and  containing  over  400  pieces,  was  fit- 
ted over  this  model,  and  a  heavy  4-inch  coat  of  plaster 
forming  large  supports  for  the  smaller  pieces  of  the 
inner  coat  of  plaster,  was  cast  upon  the  outside.  The 
lions  were  then  cast  each  in  five  pieces.  All  artistic 
work  in  connection  with  the  modelling  and  making 
of  plaster  casts  was  done  by,  J.  L.  Thompson,  of  Cal- 
gary. 

Cut  and  Fill 

The  second  portion  of  the  improvement,  consisting 
of  a  cut  and  fill  extending  north  from  the  bridge  2,100 
feet,  was  started  in  the  fall  of  1914.  The  first  cut  was 
made  with  an  outfit  consisting  of  two  elevating  graders 
with  teams  and  wagons.  The  work  was  difficulty  and 
expensive  in  that  it  was  necessary  to  build  up  a  dumj) 
at  the  edge  of  a  steep  cliff. 

During  the  following  summer  a  60-ton  "Marion" 
shovel  was  installed  in  the  cut ;  the  loaded  dump  cars 
were  lowered  down  on  the  dump,  controlled  from  a 
steam  hoist  set  at  the  north  end  of  the  cut.  The  build- 
ing of  the  dump  accomplished  without  the  aid  of  a 
construction  trestle,  the  raising  of  the  tracks  going  on 
simultaneously  with  the  building  of  the  dump.  Work 
was  discontinued  in  the  fall  of  1915;  the  Centre  Street 
cut  and  the  side  hill  cut  2,800  feet  long  were  completed 
during  1916.  The  total  yardage  of  earth  moved  was 
approximately  220,000. 

The  total  cost  of  the  improvement,  including  $34,- 
000  for  condemnation  and  right-of-way,  was  $400,000. 
The  improvement  was  conducted  under  the  direc- 
tion of  George  W.  Craig,  City  Engineer,  with  John  F. 
Greene  as  Bridge  Engineer  in  charge  of  the  design  and 
the  construction  of  the  bridge.  They  were  assisted  in 
the  design  by  Frank  Lawson,  Lieutenant,  56th  Can- 
adian Overseas  Contingent,  who  was  killed  at 'St.  Eloi 
in  April,  1916,  and  by  J.  Bernard  Richards. 

The  construction  work  was  done  under  the  day 
labor  method  with  James  Patterson  as  construction 
superintendent.  The  earth  work  north  of  the  bridge 
and  a  portion  of  the  foundation  was  carried  on  under 
C.  M.  Arnold  as  Resident  Engineer  in  1915,  and  the 
balance  of  the  grading  work  was  carried  on  under  C 
LeB.  Miles  in  1916. 


Fire  Testing  Apparatus 

The  apparatus  installed  by  the  United  States  Bu- 
reau of  Standards  for  testing  the  resistance  of  struc- 
tures and  materials  to  fire,  as  mentioned  in  the  Con- 
tract Record  of  Jan.  3,  is  housed  in  a  steel  frame  build- 
ing, the  materials  to  be  tested  being  built  within  heavy 
steel  frames.  A  furnace,  with  an  oper  face,  measuring 
16  feet  by  20  feet,  and  burning  fuel  oil  blown  in  by  a 
steam  jet,  supplies  the  various  temperatures,  which  are 
measured  by  suitable  apparatus.  The  frame  containing 
the  panel  to  be  tested  is  swung  by  means  of  a  crane  in 
front  of  the  furnace.  The  heat  is  then  accelerated,  and, 
after  a  definite  length  of  time,  the  panel  is  drawn  away, 
and.  while  it  is  still  hot,  a  stream  of  water  is  played 
upon  it— providing,  of  course,  there  is  anything  left  of 
It  after  the  fire  test— under  80-pound  pressure,  through 
a  1^-inch  nozzle. 


11 


The  American  Concrete  Pipe  Association  are  hold- 
ing their  annual  convention  in  Chicago  on  Februarv 
12-14. 
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Most  Modern  Construction  and    Equipment 
in  Big  Simpson  Home  for  Girls 


\H\i  photoj^raphs  reproduced  lierevvitli  illustrate 
the  new  building  erected  by  the  Robert  Simp- 
son Company  as  a  home  for  women  and  girls 
employed  by  that  company  in  Toronto.  It  is 
[Jown  as  the  Sherbourne  Street  Club,  and  at  present 
sufficient  accommodation  for  150  girls.  The  build- 
_  ■  is  of  modern  construction,  fireproof  throughout,  and 
fhile  no  very  unusual  methods  were  employed  in  its 
Section,  it  yet  involved  many  features  of  interest  to 
Be  contractor.  It  is  a  three-.storey  and  ba.sement 
tructurc  and  is  3fX)  feet  long.    The  main  portion  is  36 


Korm  work  for  the  floors.    A  reinforced  concrete  ioisl  type  is  used. 

leet  deep,  while  at  eacli  end  of  the  building  there  is  a 
wing  which  extends  12  feet  on  the  western  side,  giving 
these  portions  a  depth  of  48  feet.  The  main  section  is 
204  feet  in  length,  and  the  two  wings  are  each  42  feet 
wide.  The  three  ui)per  storeys  are  10  ft.  3  in.  in  height, 
while  the  basement  is  12  ft.  6  in.  The  new  building  is 
located  immediately  to  the  rear  of  the  old  home  of  the 
late  Senator  George  .A.  Cox,  and  i>  conncctcil  witli  it 
by  a  short  corridor. 

Fireproof  materials  have  been  used  exclusively  in 
the  construction  of  the  building.    The  foundations  are 


of  concrete,  as  are  also  the  basement  walls  and  floor, 
and  the  walls  are  of  solid  brick  masonry.  The  three 
upper  floors  are  of  the  reinforced  concrete  joist  type, 
and  the  roof  is  of  similar  construction.  Fire  escapes 
have  been  provided  at  each  end  of  the  building  and 
within  the  house  there  are  three  fireproof  stairways. 
One  of  these  stairways  is  in  the  centre  portion  of  the 
building  and  the  other  two  are  placed,  one  at  each  end, 
enclosed  within  fireproof  walls.  They  are  of  steel  con- 
struction, with  concrete  treads.  Provision  has  been 
made  for  one  elevator,  and  a  dumb  waiter  has  l)een  in- 
stalled. 

Concrete  Joist  Floors. 

The  three  upper  floors  of  the  structure,  ui  L.piiiicte 
joist  construction,  were  each  poured  in  two  sections. 
F.ach  of  the  two  sections  is  supported  on  one  side  by 
t!ie  brick-bearing  wall  of  the  building  and  on  the  other 


Kxlerior  Jurn 


bv  a  rcmiMi^vu  wiicrcte  beam,  12  in.  .imi.  t.>  _-r  li,.  ,.i 
depth,  which  runs  the  entire  length  of  the  structure. 
■J'his  beam  is  supported  by  reinforced  concrete  col- 
unms,  spaced  at  19  ft.  10  in.  centres.    The  span  from 
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the  beam  to  the  wall  on  one  side  is  16  ft.  2  in.  and  on 
the  other  side  is  19  ft.  10  in. 

The  floors  were  poured  on  wooden  forms.  In  the 
case  of  the  narrower  section  of  the  floor,  16  ft.  2  in. 
wide,  forms  Syi  in.  deep  were  used,  in  which  reinforc- 
ing was  placed  and  concrete  poured  to  form  the  joists. 
The  concrete  was  then  poured  to  a  depth  of  2^  in. 
over  the  joists  and  tops  of  the  forms,  making  the  total 
thickness  of  the  floor  at  the  joists  8  in.,  and  leaving  a 
depth  of  2^  in.  of  concrete  over  the  hollow  sections 
of  the  floor.  The  joists  are  6  in.  wide  at  the  top  and  5 
in.  wide  at  the  bottom,  and  are  spaced  at  24  in.  centres. 
In  the  case  of  the  wider  section  of  the  floor,  covering 
the  distance  of  19  ft.  10  in.  between  the  supporting 
concrete  beam  and  the  wall,  the.  wooden  forms  were 
7  in.  deep,  in  order  to  carry  the  extra  dead  load.  One 
of  the  illustrations  shows  the  building  in  course  of 
construction  and  work  progressing  on  the  third  floor. 
The  forms  used  for  the  pouring  of  the  concrete  floor 
may  be  seen.  The  concrete  columns  supporting  the 
first  floor  are  20  in.  square.  On  each  succeeding  floor 
they  decrease  in  size,  being  18  in.,  15  in.,  and  12  in.  on 
the  .first,  second,  and  third  floors  respectively.  The 
brick  walls  are  14  in.  thick.  The  exterior  finish  is  of 
Oriental  brick,  with  raked  joints,  3^  in.  wide. 

The  basement  of  the  building,  which  is  well  lighted 
with  full-size  windows,  contains  the  kitchen,  laundry, 
and  the  dining-room.  Terrazzo  flooring  has  been  used 
in  the  kitchen  and  laundry,  while  the  dining-room  is 
floored  with  oak.  The  most  modern  equipment  re- 
quired in  a  building  of  this  nature  has  been  installed. 
In  the  kitchen  the  most  up-to-date  fittings  in  the  way 
of   dish-washers,   refrigerators,   steam   tables,   carving 


tables,  urn  stands,  etc.,  have  been  provided,  all  such 
equipment  being  heated  by  steam  where  necessary. 
The  laundry  is  equipped  with  washing  machiries,  ex- 
tractors, tumblers,  etc.,  all  electrically  operated.  A 
laundry  room  has  also  been  provided  with  six  individ- 
ual tubs  and  individual  ironing  boards,  where  the  girls 
may  do  their  own  washing.  The  other  floors  are  de- 
voted to  rooming  accommodation  for  the  girls.  The 
roof  of  the  building  is  furnished  as  a  roof  garden. 

Future  Extension  Provided  For. 

It  is  the  intention  at  a  late  date  to  extend  the  wings 
of  the  structure  toward  Sherbourne  Street,  thus  form- 
ing a  three-sided  building.  The  rooming  accommoda- 
tion of  the  club  is  at  present  150,  but  in  the  kitchen  and 
dining-room  provision  has  been  made  for  300  girls,  so 
that  these  will  be  of  sufficient  capacity  when  additions 
are  made  at  a  later  date.  The  old  Cox  house,  on  Sher- 
bourne Street,  is  now  devoted  exclusively  to  club  pur- 
poses. 

The  building  is  heated  by  steam,  with  direct  radia- 
tion. Fess  oil-burning  boilers,  supplied  by  the  Gurney 
Foundry  Compaiu-,  have  been  installed  for  this  pur- 
pose. The  brick  used  was  supplied  by  the  Don  Valley 
Brick  Company.  The  Rogers  Supply  Company  sup- 
plied the  sand,  gravel,  and  cement,  and  the  Burlington 
Steel  Company  the  reinforcing  steel.  Gum  wood  for 
the  interior  finish  of  the  home  was  obtained  from  the 
Laidlaw  Lumber  Company.  Purdy,  Mansell,  Ltd., 
carried  out  the  heating  and  plumbing  work. 

The  building  was  designed  by  Max  Dunning,  of 
Chicago,  and  the  general  contract  carried  out  by  the 
Wells  Brothers  Company  of  Canada,  Ltd. 


Drier  Mixes  Will  Give  Better  Results 

Many  of  the  Deficiencies  of  Concrete  Can  be  Traced  to  Excess 
Water — Radical    Suggestion     to     Eliminate     Liitance     Trouble 


NO  structural  material  has  become  so  popular 
within  recent  years  as  concrete.  The  field  of 
its  application  has  been  constantly  extending 
—  and  it  has  been  called  upon  to  perform  greater 
services  and  to  serve  new  functions.  In  many  lines 
it  has  practically  superseded  other  materials.  This 
popularity  is  no  doul)t  accounted  for  by  the  ease  with 
which  the  material  is  fabricated  and  moulded ;  it  adapts 
itself  more  readily  than  any  other  structural  body  to 
widely  varying  requirements.  Concrete  is  a  com- 
posite body  and  on  this  account  its  manufacture  is 
not  subject  to  the  same  constancy  as  the  more  homo- 
geneous and  uniform  materials.  The  very  fact  that 
concrete  may  be  of  such  variable  composition  demands 
careful  and  rigid  inspection  to  ensure  a  product  cap- 
able of  withstanding  without  failure  the  demands  with 
which  it  is  called  upon  to  cope.  Closer  study  is  all 
the  more  re([uired  in  consideration  of  its  ever-widen- 
ing applications  and  the  severer  conditions  under 
which  it  is  being  constantly  used. 

Importance  of  Water  Not  Realized 

Stringent  provisions  have  been  provided  by  na- 
tional engineering  bodies  and  are  used  by  engineers 
to  cover  the  composition  and  character  of  concrete 
with  the  object  of  rendering  structures  composed  of 
it  as  much  beyond  defect  as  possible.  These  provisions 
are  a  recognition  of  the  need  of  adequate  specifications 


to  ensure  certainty  in  the  ultimate  result.  The  remark- 
able feature  is,  however,  that  the  investigations  and 
studies  resulting  in  these  specifications  have,  for  the 
main,  been  limited  to  but  a  portion  of  the  concrete.  The 
cement  and  aggregates  have  been  made  the  objects  of 
careful  scrutiny  and  yet  these,  without  water,  cannot 
make  concrete.  Water  is  an  essential  component  of 
concrete  but  its  functions  have  been  very  little  re- 
garded. Water  has  a  very  important  effect  on  the 
ultimate  value  of  concrete.  Examinations  of  defects 
will  bear  this  out,  and  if  any  great  improvement  is  to 
be  made  in  the  present  methods  of  manufacturing  con- 
crete, it  will  come  from  a  better  understanding  of  the 
])aramount  importance  of  this  factor.  Excess  water, 
above  all  things,  is  proven  from  actual  examination  to 
have  a  most  injurious  effect  and  if  improved  results 
are  to  be  assured,  a  saner  practice  in  proportioning 
the  water  portion  of  the  mix  must  be  followed. 

In  a  very  enlightening  article  in  Engineering  Re- 
cord, Nathan  C.  Johnson,  consulting  concrete  engineer 
of  New  York,  adds  to  the  supply  of  knowledge  on  this 
problem  and  analyzes  the  effect  of  excess  water,  which 
he  regards  as  the  cause  of  most  concrete  failures.  The 
author  offers  suggestions  which,  while  open  perhaps 
to  considerable  antagonism,  are  fully  justified  by  the 
facts  presented.  Of  such  preponderant  importance  are 
the  principles  laid  down  in  the  article  referred  to  that 
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we  have  in  the   following  paragraphs  set  down   the 
facts  most  in  need  of  emphasis: — 

Day's  Work  Planes 

When  structures  of  concrete  suhjected  to  water 
action  in  any  degree  are  examined  after  two  or  three 
years  of  service,  the  surfaces  are  found  to  be  discol- 
ored, usually  along  horizontal  planes.  "Efflorescence" 
is  the  explanatory  anodyne  of  apologists;  but  if  the 
same  structure  is  examined  after  a  longer  period,  the 
conditions  first  noticed  are  found  "to  be  aggravated. 
Surface  stains  and  unsightliness  have  gone  deeper. 
Undeniably  they  are  become  local  disintegrations,  with 
oftentimes  heavy  surface  incrustations  l)elow  them ; 
and  it  is  thrust  upon  one's  notice  that  these  surface 
deposits  originate  and  these  disintegrations  are  most 
pronounced  at  strata  lines  where  surface  staining  was 
first  noticed. 

"Day's  work  planes,"  says  the  advocate  of  any  old 
concrete  for  any  and  every  purpose.  "They  are  natur- 
1  to  concrete."  With  the  majority  of  concrete  work 
^s  a  basis  of  judgment,  such  a  dictum  is  apparently 
justified,  but  if  it  is  justified  by  fact,  concrete  may 
iiot  safely  be  employed  when  subjected  to  water  action 
'n  any  degree,  for  the  first  surface  stains,  the  later  in- 
rustations  and  the  deeper  disintegrations  bear  witness 
o  percolation  and  removal  of  material  by  water  along 
these  planes.  And  if  the  substance  of  such  planes  is 
examined,  it  will  l)e  found  to  consist  of  fine,  semi- 
.solid  material,  chalky  when  dry,  clay-like  and  slijjpery 
when  wet,  lying  in  layers  of  greater  or  less  thickness 
nd  bearing  little  or  no  resemblance  to  concrete.  This 
material,  known  as  laitaUce,  comes  from  the  cement ; 
it  is  part  of  the  concrete. 

The  Austin  Dam  Failure 

In  191 1  the  whole  country  was  shocked  at  the  fail- 
ure of  a  concrete  dam  at  Austin,  Pa.  Towns  were 
swept  away  by  the  released  waters,  one  hundred  lives 
were  lost,  millions  of  dollars  of  material  damage  re- 
sulted. 

Engineering  examination  subseijuent  to  the  dis- 
aster em])hasized  particularly  the  responsibility  of  a 
shale  rock  foundation,  permitting  slip  of  the  entire 
dam.  Two  engineers  laid  emphasis  upon  certain  de- 
fects noticeable  in  the  concrete,  but  it  is  probable  that 
the  opinion  accei)ted  by  the  engineering  fraternity 
at  large  was  that  the  responsibility  lay  with  a  poor 
foinulation. 

Without  disparaging  in  any  sense  these  factors,  it 
is  of  interest  to  an  analytical  study  of  defective  con- 
crete to  notice  the  surface  appearance  of  this  dam  be- 
fore failure,  and  to  endeavor  to  correlate  this  appear- 
ance with  such  rupture  as  occurred  under  stress  of 
impounded   water. 

This  dam  before  failure  exhibited  what  might  be 
termed  a  characteristic  concrete  surface,  showing  the 
marks  of  form  boards  in  well-defined  horizontal  lines, 
with  here  and  there  darker  lines,  indicating  the  height 
of  a  lift  of  forms,  with  along  and  below  these  lines 
white  extrusions  <if  greater  or  less  extent. 

It  is  of  special  interest  to  note  that  one  examining 
ex])ert  in  his  report  to  the  coroner  says,  "One  section 
at  the  west  end  slid  on  one  of  these  horizontal  con- 
struction joints"  (day's  work  ])lanes),  and  he  adds 
that  these  "construction  joints"  are  formed  of  "ce- 
ment cream."  A  second  engineer  also  notes  that  there 
was  a  laitance  section  10  by  20  feet  in  surface  area  near 
the  west  end  that  showed  horizontal  failure  ;  and  he 
states  that  "much  of  this  material  would  have  made 
excellent  marking  chalk." 

Remembering,  then,  that  "day's  work  planes"  are 


formed  from  laitance,  or  "cement  cream";  and  remem- 
bering the  characteristics  of  this  substance,  light,  semi- 
solid, chalky  when  dry,  slippery  when  wet,  non-adher- 
ent to  concrete  above  and  below  it ;  remembering,  too, 
the  unquestioned  existence  of  at  least  one  large  area 
of  laitance  at  the  west  end  of  the  structure,  can  founda- 
tion rock,  poor  though  it  unquestionably  was,  be  held 
solely  responsible   for  this   failure?     And   may  engi- 
neers accept  day's-work  planes  as  "inevitable,"  "harm- 
less" and  "natural  to  concrete"?     No  condemnation 
of  concrete  ever  was  greater ;  and,  if  true,  condemnation 
is  also  made  of  any  engineer  who  recommende  con- 
crete, except  in  enormous  mass,  for  any  water  1 
service,  whether  such  exposure  be  to  high  i              : 
water,   or   to   ground    moisture   brought   through   by 
negative   pressure   from   surface  evaporation. 
Excess  Water  Responsible 
Nor  is  this  an  isolated  instance.     Examination  of 
other  similar  structures  shows  a  noticeable  stratifica- 
tion or  banding,  and  even  dips  or  waves  as  though  a 
stream  had  plunged  with  force  into  a  plastic  substance, 
flowing  off  on  either  side  from  the  point  of  delivery. 
Little  imagination  is  needed  to  picture  repeated  batches 
pouring  from  a  spout  at  this  point.     Examination  re- 
veals that  each  wave  is  outlined  in  a  seam  of  laitance 
and   the   same   characteristic   leachings   and   incrusta- 
tions are  evident.     Evidently  the  concrete  placed  in 
such  structures  must  have  been  quite  wet  to  flow  suffi- 
ciently to  form  waves,  belts  and  stratifications.    More 
intimate  investigation  reveals  segregation,  with  per- 
colation made  evident  by  surface  crustations.    Nor  can 
the  conclusion  be  escaped  that  excess  water,  added  to 
save   labor   of   mixing   and    labor   of   com])acting   in 
forms,  is  responsible  for  such  planes  of  weakness  in 
concrete.          Yet,  laitance  is  not  the  only  defect  re- 
sulting from  excess  water,  nor  is  excess  water  the 
cause  of  all  defects.     But  excess  water,  either  as  a 
j)rime  cause  or  by  aggravating  initial  deficiencies  un- 
til they  come  to  have  an  exaggerated  imix>rtance  in 
the  final  result,  is  of  such  importance  as  to  be  deserv- 
ing of  special  attention  and  study. 

Functions  of  Water 

Concrete  is  a  composite,  80  per  cent,  or  more  of 
which  is  sand  and  stone.  The  remaining  10  per  cent. 
is  the  ])roduct  resulting  from  chemical  combination 
between  cement  and  water.  But  in  spite  of  its  percent- 
age minority,  this  cementing  substance  has  preponder- 
ant importance.  Water,  both  in  physical  and  chemical 
action,  is  the  key  substance  of  concrete. 

Water  in  concrete  functions  in  four  ways: 

First :  W^ater  forms,  with  cement,  the  binding  ma- 
terial uniting  sand  and  stone.  This  function  consists 
in  (a)  dissolving  the  pulverized  cement,  with  (b) 
formation  of  acids  from  anhydrides;  and  (c)  bringing 
these  new  acids  and  the  dissolved  bases  of  cement  in- 
to sufficiently  intimate  cont.nct  so  tlvn  tli,-v  m  l^  ,i,,-ti.- 
ically  react. 

Second:  Water  operates  in  liu.x  iiu>c  nimiunig 
substances  into  multitudes  of  minute  irregularities  on 
the  surfaces  of  sand  grains  and  stone  (or  gravel)  par- 
ticles, rendering  possible  extensive  adhesion  through 
crystallization  and  adsorption  as  water  is  absorbed  or 
cva|>oratcd. 

Third :  Water  acts  as  a  lubricant  between  harsh 
and  irregular  parl''-'"^  ,^,.,,,i..r;,,.v  ,.o.;v  placement  in 
molds  and  forms. 

I'ourth:  Water  u>cii  .c^upK^  space  in  the  mass. 
Chemical  Function 

The  function  of  water  first  cited  is  basic  and  essen- 
tial.    If  there  is  insufficiiMit  w.TfiT,  obviously  the  re- 
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action  of  the  cement  would  not  be  complete ;  and  if 
there  is  too  much  water,  it  is  equally  obvious,  since 
for  its  strength  cement  depends  to  a  certain  degree 
upon  the  formation  of  interlacing  crystals,  that  ade- 
quate crystallization  cannot  take  place,  since 
crystallization  takes  place  only  from  saturated 
or  super-saturated  solution.  Furthermore,  cement- 
ing action  is  dependent  to  an  extent  upon  the 
formation  of  colloids,  or  non-crystalline,  amorphous, 
glue-like  substances.  These  substances  also  depend 
for  their  strength  upon  the  amount  of  water  combined 
with  them.  Undue  dilution  of  these  colloids  cannot 
take  place  without  impairment  of  strength,  just  as 
glue  (a  true  colloid)  may  be  a  valuable  adhesive  when 
of  proper  consistency,  while  the  same  glue,  if  too  dilute 
(or  if  too  concentrated)  may  be  useless. 

What  quantity  6i  water  is  required  to  properly  re- 
act with  a  given  quantity  of  cement  is  not  precisely 
known.  Furthermore,  if  for  no  reason  other  than 
variance  in  composition  of  diliferent  brands,  hard  and 
fast  rules  would  be  impossible. 

Excess  water  in  a  cement  mixture  produces  seg- 
regation, laitance  and  cracking.  In  wet  concrete  and 
mortar  these  actions  are  repeated  to  an  exaggerated 
extent  by  reason  of  the  large  excess  of  water  com- 
monly employed ;  and  segregation  is  further  aggra- 
vated by  the  relative  massiveness  of  stone  particles 
as  compared  with  the  sand  and  cement  particles. 

Fluxing  and  Lubricating  Functions 

The  second  function  of  water — that  of  fluxing  the 
cementing  substance  over  the  surface  of  sand,  cement 
and.  stone  or  gravel  particles— is  closely  related  to  the 
foregoing.  Cement  adheres  to  these  substances  by 
myriad  contacts.  If  the  solution  is  too  dilute,  or  if 
these  minute  roughnesses  are  already  full  of  water, 
the  adhering  substance  can  form  but  a  meager  attach- 
ment at  a  relatively  small  number  of  points,  with  pro- 
portionate weakness. 

The  foregoing  actions  are  also  closely  connected 
with  the  third  function  of  water— that  of  acting  as 
a  lubricant  between  ])articles.  Water  is  a  mobile  sub- 
'  stance  and  has  high  surface  tension,  so  that  in  con- 
fined space,  as  between  sand  particles  in  considerable 
mass,  it  may  act  most  effectively  in  this  regard.  The 
advantage  to  be  gained,  however,  is  not  commensurate 
with  the  quantity  of  water.  When  the  water  content 
is  increased  beyond  a  certain  point,  segregation  of 
coarser  from  finer  materials  invariably  takes  place, 
so  that  what  is  gained  by  fluidity  in  one  portion  is 
lost  by  harshness  in  the  other  portions  with  always 
very  great  detriment  to  the  quality  of  the  concrete. 

Water  a  Space  Filler 

All  of  the  foregoing  is  intimately  concerned  with 
the  fpurth  function  of  water — that  of  occupying  space. 
There  is  no  substance  more  incompressible  than  water 
when  it  is  confined.  Forms  for  concrete  are  essen- 
tially confined  spaces,  care  being  generally  exercised 
to  see  that  they  are  made  and  kept  tight.  It  follows, 
therefore,  that  each  drop  of  water  in  concrete,  whe- 
ther combined  or  uncombined  with  cement,  occupies  a 
definite,  unchangeable  amount  of  space  in  the  mass  at 
the  time  the  form  is  filled.  It  further  follows,  since 
it  is  impossible  to  conceive  of  this  space-occupying 
water  as  otherwise  than  distributed  throughout  the 
mass,  that  dispersion  of  sand  particles  and  stone  par- 
ticles, with  proportionate  lowering  of  mass  density 
must  occur.  And  since  the  foregoing  is  true,  it  is 
evident  that  if  any  part  of  this  water  is  uncombined, 


all  evaporation  or  drainage  subsequent  to  setting  will 
leave  in  the  rigid  mass  hollows  of  a  size  equivalent 
to  the  spaces  occupied  by  the  water;  and  since  this 
water  was  evenly  distributed,  such  evaporation  or 
drainage  must  result  in  an  essentially  porous  mass. 

We  are  so  accustomed  to  thinking  of  concrete  as 
a  solid  that  it  is  somewhat  difficult  to  realize  that  it 
is  actually  porous,  17  to  40  per  cent,  being  air  and 
water  voids.  It  is  true  that  these  voids  may  not 
constitute  continuous  passageways,  but  when  this  sim- 
ple statement  of  void  percentages  is  translated  into 
dollars  and  cents  and  it  is  pointed  out  that  for  every 
$100,000  worth  of  concrete,  from  $17,000  to  $40,000 
is  paid  for  holes,  which  not  only  have  no  value  of 
themselves,  but  constitute  a  serious  menace  to  the  in- 
tegrity and  usefulness  of  any  structure,  the  matter  is 
brought  more  closely  home. 

Yet  to-day,  in  the  majority  of  concrete  structures, 
'these  or  like  defects  exist;  and  the  most  deplorable 
part  is  that  at  the  present  time  there  is  little  general 
inclination  to  better  these  conditions.  But  if  concrete 
is  to  retain  its  prestige,  a  standard  procedure  for  con- 
crete work  based  on  real  knowledge  must  be  evolved 
by  those  skilled  in  the  art,  adopted  by  engineering 
and  architectural  bodies  vested  with  authority  and  re- 
cognized and  insisted  upon  universally. 

A  Suggested  Remedy 

The  unsightliness  of  day's  work  planes  and  their 
])Otential  danger  may,  it  is  true,  be  recognized  to  such 
an  extent  as  to  cause  provisions  in  specifications  "that 
if  the  engineer  deems  it  advisable  he  may  require 
picking  or  roughing  of  the  top  portion  of  the  work 
last  poured,  before  pouring  the  next  concrete  in  order 
that  they  may  thoroughly  bond."  How  often  does  the 
engineer  deem  it  advisable?  Such  provisions  might 
as  well  be  omitted  so  far  as  their  adequacy  is  con- 
cerned. 

It  is  virtually  impossible  to  effect  adequate' removal 
of  laitance  after  the  mass  is  set.  This  is  especially 
true  in  reinforced  work,  where  there  is  a  network  of 
steel.  In  many  such  cases  adequate  removal  of  lait- 
ance would  have  to  be  done  by  knitting  needles.  The 
only  solution  of  the  problem  seems  to  be  either  i)re- 
vention  gf  formation  of  laitance,  through  improved 
methods  of  making  concrete,  or  else  after  a  form  is 
filled,  the  removal  of  top  boards  to  a  point  sufficiently 
low  to  allow  the  accumulated  fine  materials  and  fluids 
to  flow  off  until  coarse  aggregate  shows  in  the  de- 
posited mass,  the  drained  materials  being  wasted. 

This  remedy  is  radical.  It  will  doubtless  be  sub- 
ject to  ridicule  by  the  unthinking,  but  if  the  menace  of 
day's  work  planes  is  to  be  avoided  there  seems  at  pre- 
sent no  way  other  than  this.  Certainly  the  cost  is  in- 
significant as  compared  to  the  integrity  of  a  structure 
and  no  more  than  the  cost  of  an  equal  insu'-ance  against 
loss.  When  procedures  are  better  perfected,  different 
conditions  will  obtain,  but  in  the  present  undeveloped 
state  of  the  art,  some  adequate  assurance  is  an  im- 
perative necessity. 

Suggested  Specifications 

Advocating  concrete  drier  than  present  custom 
sanctions  should  not  be  construed  as  holding  any  brief 
for  very  dry  concretes,  laboriously  tamped  in  ]ilace. 
One  is  almost  as  bad  as  the  other.  Yet  drier  con- 
cretes should  be  used,  and  to  bring  about  their  use 
it  is  necessary  to  so  crystallize  the  growing  sentiment 
against  the  use  of  excess  water  as  to  make  sure  the 
observance   of   necessary   precautions ;   and   to   incor- 
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])orate  in  specifications  such  clauses  as  will  as  nearly 
as  possible  insure  the  result  desired. 

Along  these  lines,  the  following  specifications  are 
suggested : 

1.  Concrete  shall  consist  of  sand,  stone  (or  gravel), 
cement  and  water  in  such  quantities  as  shall  be  desig- 
nated by  the  engineer. 

2.  The  proportions  and  <iuantities  of  all  materials, 
including  water,  shall  be  as  directed  by  the  engineer 
and  shall  be  subject  at  all  times  to  such  change  as 
his  tests  or  judgment  may  dictate  as  advisable. 

3.  All  materials  shall  be  accurately  measured  in 
measures  of  api^roved  type  and  known  capacity. 

Cement  shall  be  measured  by  the  standard  sack 
or,  if  in  bulk,  by  weight,  94.5  lb.  being  taken  as  an 
equivalent  of  one  sack.  Loose  measurement  of  ce- 
ment is  prohibited. 

Sand  and  stone  shall  be  measured  in  struck  mea- 
sures of  a  capacity  and  lype  ap])roved  by  the  engi- 
neer. Measurement  in  wheelbarrows  of  a  type  which 
do. not  admit  of  a  struck  measurement  will  not  be 
permitted. 

Water  shall  be  measured  at  each  mixer  in  con- 
tainers adapted  to  ready  adjustment  and  to  accurate 
delivery  of  variable  quantities.  Supplementing  the  de- 
livery of  such  measuring  containers  by  additions  of 
water,  because  of  slowness  of  discharge  or  for  any 
other  reason,  will  not  be  permitted. 

4.  Concrete  of  a  plastic  consistency  is  required  in 
all  parts  of  the  work,  unless  special  permission  be  given 
by  the  engineer  for  the  lise  of  drier  and  stififer  mix- 
tures. Sloppy  and  over-wet  concretes  are  strictly 
prohibited.  The  quantity  of  water,  therefore,  will  be 
subject  to  regulation  at  all  times  by  the  engineer  ac- 
cording to  the  requirements  of  the  aggregates  in  use 
at  that  time.  The  rejection  and  removal  of  over-wet 
concrete  either  before  or  after  placing  in  forms  may 
at  the  engineer's  discretion  be  required  of  the  con- 
tractor without  compensation. 

5.  After  any  form  or  lift  of  forms  has  been  filled, 
spaded  and  allowed  an  interval  of  settling  not  greater 
than  one-half  (3^)  hour,  and  while  the  concrete  yet 
remains  in  semi-fluid  condition,  the  to])  portion  of  the 
forms  shall  be  removed  throughout  the  entire  length 
of  the  section  to  such  depth  as  may  be  required  by 
the  engineer  and  the  materials  shall  be  allowed  to 
flow  out  of  the  forms  and  be  wasted.  This  wasting 
shall  be  carried  to  such  a  depth  as  will  expose  coarse 
aggregate  in  the  mass.  Concrete  shall  not  again  be 
deposited  on  the  remaining  concrete  until  the  next  lift 
of  f(jrms  is  readv  to  be  filled. 


Survey  of  Municipal  Engineering 


IN  his  inaugural  presidential  address  to  the  Insti- 
tution of  Municipal  luigineers,  lidward  Whitwell, 
F.I.G.E.,  M.S.A.,  di.scussed  in  more  or  less  detail 
some  of  the  preponderant  iiroblems  confronting 
mimicipal  authorities,  and  reviewed  what  had  been 
done  hitherto  to  effect  their  solution.  The  matters  dis- 
cussed in  his  address  were,  of  coinse,  approached  from 
an  English  point  of  view,  and  yet  there  is  nuich  that 
applied  with  equal  force  to  Canadian  sy.stenis  and 
methods,  and  we  therefore  adapt  from  his  paper  such 
selections  as  appear  to  be  of  general  significance. 

The  matter  of  mechanical  transportation  in  muni- 
cipal departments  is  one  that  has  not  been  actively 
taken  up  by  Canadian  municipal  engineers,  and  yet  it 


is  a  department  which  is  furnishing  an  ever-changing 
jiroblem  in  which  an  engineer's  experience  and  train- 
ing may  find  ample  scope.  The  wonderful  develop- 
ments that  have  taken  place  in  the  mechanical  world 
have  made  animal  traction  f(jr  most  purposes  out  of 
date.  Like  all  other  very  old  institutifjns,  the  use  of 
the  horse  dies  very  hard,  indeed,  and  one  fully  exi)ects 
to  see,  in  another  decade  or  two,  a  few  authorities  still 
using  this  animal  for  certain  classes  of  work.  That  at 
the  present  moment  there  are  many  works  in  which 
the  horse  is  more  economical  than  the  motor  is  per- 
haps true,  but,  one  by  one,  with  increasing  exi)erience 
and  with  the  numerous  inventions  tending  to  improve 
the  power  plant,  they  are  fast  appreciably  lessening. 
At  the  present  stage  the  concensus  of  opinion  is  that 
for  very  short  journeys  the  horse  still  reigns  supreme 
economically — though  the  electric  vehicle  is  rapidly 
overhauling  it — but  for  long  journeys  motors  are  ad- 
mittedly more  efficient  and  less  costly. 

Town  Planning. 

Town  planning  is  another  of  the  imi)ortant  matters 
to  be  solved  by  municipal  authorities.  Hitherto  muni- 
cipalities have  been  laid  out  in  a  manner  tmworthy  of 
the  traditions  of  a  great  people  and  still  more  un- 
worthy of  an  intellectual  community.  Fortunately  a 
great  change  is  taking  place,  and  people  are  beginning 
to  waken  to  the  value  of  beautiful  surroundings,  quick 
transport,  and  social  amenities.  That  we  are  far  from 
reaching  the  high-water  mark  is  still  lamentably  ap- 
parent, and  this  is  chieflv  due  to  the  inaccurate  per- 
spective of  the  municipalities  in  general,  who,  with 
limited  vision,  see  only  the  immediate  capital  outlay 
and  are  blind  to  the  fact  that  the  principal  and  interest 
are  returned  a  thousand-fold  in  the  health,  happiness, 
and  ])rosperity  of  future  generations. 

Highways. 

This  very  important  part  of  the  engineers  work 
looms  more  and  more  largely  in  the  people's  mind, 
and  is  one  for  which  in  its  present  transitory  stage  it  is 
not  so  easv  to  lav  down  immutable  laws  as  most  lay- 
men imagine.  With  the  ever-changing  and  varied 
types  of  vehicle,  which  now  use  almost  every  kind  of 
highwav,  it  is  found  that  it  is  impossible  to  lay  on  any 
one  hiuhwav  that  kind  of  surface  which  is  suitable  to 
all.  and  it  is  fast  becoming  an  accejjted  fact  that  a 
highwav  must  be  constructed  with  a  surface  that  will 
suit  best  the  major  portion  of  the  traffic  which  it  has 
to  carry.  Again,  it  is  found  that  this  solution  of  the 
liroblem  is  not  in  itself  conclusive,  for  other  difficult 
factors  immediatelv  present  themselves  in  the  form 
of  position  of  the  highway,  the  physical  characteristics 
of  the  district  over  which  it  passes,  etc.;  while  the 
question  of  cost  generalK"  closes  the  door,  in  the  muni- 
cipal mind,  on  the  best  and  most  suitable  forms.  One 
thing  is  really  most  evident,  although  often  overlooked 
by  the  carping  critic  of  highways,  and  that  is,  that  un- 
less an  adequate  foundation  is  provided  to  any  form 
of  highway,  good  surfaces  are  the  exception  and  not 
the  rule;  and  how  many  of  the  existing  highways,  un- 
less thev  have  been  constructed  or  reconstructed  dur- 
ing very  recent  years,  possess  this  adequate  founda- 
tion? .Another  fact  which  must  be  understood  is  that 
the  best  forms  of  hisrhway  surface,  given  that  other 
conditions  are  complied  with,  are  undoubtedly  the 
most  satisfactory  and  the  most  economical,  though 
much  more  costly  than  the  old  forms  in  initial  outlav. 
Of  course,  it  must  be  realized  that  the  best  form  does 
not  necessarily  mean  the  most  costly,  but  rather  the 
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How  Good  Roads  Affect  Land  Values 


By  E.   A.  James,  B.A.  Sc* 


WE  are  not  concerned  in  this  article  with  the 
desirability,  necessity,  or  the  value  of  good 
roads,  nor  with  passable  or  possible  roads, 
nor  with  good  roads — roads  firm,  clean,  in- 
viting for  365  days  in  a  year-^but  with  the  abstruse, 
academic  question  of  land  values. 

The  term  "land  values"  has  been  used  in  a  restrict- 
ed or  technical  sense,  but  also  in  an  extended  sense  to 
include  not  only  the  soil,  but  the  mines,  forests,  and 
even  the  water  powers.  It  is,  however,  in  its  restricted 
sense  that  we  here  use  the  term.  Land  has  a  value  due 
to  nature,  to  the  growth  of  society,  and  to  the  im- 
provements made  by  industry.  We  do  not  propose  to 
separate  these  elements  and  here  discuss  each,  because 
they  are  so  interdependent,  but  we  point  them  out  be- 
cause "good  roads"  afifect  each  element  in  a  varying 
degree.  Land  values  are  usually  higher  in  those  areas 
served  by  good  roads  and  pavements  than  in  the  unim- 
proved districts,  but  at  times  it  may  be  difficult  to  ana- 
lyze values  and  show  to  just  what  extent  good  roads 
directly  or  indirectly  aflfect  the  values. 

Commercial  Property  Is  Increased  in  Value. 

Land  may  be  roughly  classified  as  commercial,  resi- 
dential, and  agricultural  areas,  provided  we  apply  to 
these  three  terms  their  widest  meaniner.  Commercial 
lands  acquire  a  value  from  good  roads  depending  upon 
the  use  to  which  thev  are  put.  If  they  are  to  be  used 
for  distributine  warehouses,  shops,  or  places  of  enter- 
tainment, passable  roads  are  an  absolute  necessity,  and 
good  roads  add  much  to  the  value;  We  have  in  mind 
a  lot  with  a  frontasre  of  170  feet  on  a  mud  road  and  a 
depth  of  190  feet  to  a  siding.  The  lot  was  600  feet 
from  a  good  road  and  sold  for  $95  per  foot.  This  was 
largely  a  speculative  price,  because  the  lot  was  useless 
from  a  business  point  of  view.  It  was  not  suitable  for 
a  material  yard,  coal  and  wood  or  lumber  yard,  or  a 
factory  site,  because  for  weeks  at  a  time  the  road  lead- 
ine  to  it  was  impassable;  therefore,  it  remained  un- 
used and  its  value  purely  speculative. 

In  about  one  year  from  the  time  of  the  above  men- 
tioned sale  a  pavement  was  constructed,  connecting 
the  lot  with  a  leading  roadway,  on  which  material  was 
distributed  to  a  large  and  populous  area.  The  road- 
way cost  the  lot  owner  $5.50  per  foot  frontag-e,  but  it 
at  once  eave  the  land  a  commercial  value,  and  the  lot 
was  sold  for  SI  50  per  foot  to  a  company  handling 
builders'  supplies,  etc.,  and  they  are  now  carrying  on  a 
business  that  cives  a  trood  return  on  tlie  money  in- 
vested, includinc  land  values.  Good  roads,  in  this  case, 
converted  speculative  values  into  estabJished  commer- 
cial values.  Without  eood  roads,  in  manv  cases,  lands 
in  commercial  or  business  areas  are  without  a  real 
value. 

Improved  Roads  May  Reduce  Values. 

Of  course,  it  is  eaually  true  that  good  roads  and 
good  roads  alone  will  not  increase  land  values  in  a 
commercial  area.  Thev  will  lower  land  values  in  these 
areas  iust  so  soon  as  streets  and  lanes  are  paved  in  this 
district  bevond  the  area  required  bv  the  community  for 
commercial  purposes.  Take  a  district  that  requires  for 
storage  vards,  elevators,  etc.,  a  half-mile  of  railwaj' 
front.  This  section  is  well  served  with  a  8:ood  pave- 
ment, and  there  is  no  room  for  another  ■";ard  to  operate 
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profitably.  By  extending  your  pavement  another  half- 
mile  you  do  not  increase  values  in  this  new  area,  be- 
cause it  is  useless ;  and,  if  there  is  one  buyer,  you  lower 
values  instead  of  increasing  them,  because  you  increase 
the  number  of  possible  sites  and'  introduce  competi- 
tion. 

In  residential  areas  land  values  are  not  so  suscept- 
ible to  the  influence  of  good  roads.  In  certain  districts 
the  vast  majority  of  people  walk,  and  the  delivery 
wagons  are  not  a  necessity.  Here  a  pavement  may  not 
increase  the  value  of  land  more  than  the  cost  of  the 
pavement. 

Conditions  in  Residential  Districts. 

A  suitable  pavement  in  a  residential  area  would 
cost  approximately,  for  a  12-foot  lot,  $12  per  year.  And 
just  as  long  as  the  tradesmen  and  supply  houses  do  not 
put  on  a  tax  or  additional  price  for  delivery  in  un- 
paved  areas  just  so  long  will  pavements  in  these  cheap- 
er residential  areas  reduce  land  value.  In  residential 
areas  where  motors  are  used  land  values  are  increased 
by  good  pavements,  provided  the  area  paved  does  not 
exceed  the  area  required  for  residential  purposes.  Just 
as  .soon  as  the  area  paved  exceeds  the  area  required 
land  values  will  decline.  Taxes,  interest,  and  idle 
money  will  force  owners  to  sell  at  a  loss. 

In  a  promising  residential  area  lots  were  selling  at 
$28  per  foot  frontage.  The  street  was  paved,  and  im- 
mediately the  sales  were  recorded  at  $35  per  foot,  an 
advance  of  $7  per  foot  on  an  expenditure  of  $2.15  per 
foot,  while  parallel  streets  just  as  desirable  remained 
at  the  old  price  of  $28  per  foot. 

The  more  expensive  residential  areas  have  their 
land  values  increased,  within  limits,  but  the  degree  of 
increase  depends  on  the  use  which  the  residents  of  the 
street  make  of  it  for  pleasure  purposes,  not  upon  the 
commercial  aspect  of  delivery  of  goods. 

Values  Are  Increased  if  Tax  Is  Low. 

It  is  in  the  agricultural  areas  that  the  effect  of  good 
roads  on  land  values  is  difficult  to  specify.  After  ex- 
amining a  number  of  specific  areas  we  make,  however, 
this  general  statement,  that  good  roads  touching  the 
property  increase  farm  land  values  until  the  annual 
good  road  tax  represents  1  per  cent,  of  the  land  values, 
and  enhance  values  of  land  within  a  distance,  by  the 
road,  of  two  miles,  until  a  tax  of  ■>4  per  cent,  of  the 
land  value  is  reached.  When  the  tax  goes  beyond  that 
limit  it  tends  to  lower  agricultural  land  values,  and  un- 
less the  property  can  be  converted  into  residential  or 
"avocational"  farming  areas,  good  roads  become  a  bur- 
den and  will  lower  land  values  in  a  marked  degree.  All 
agricultural  lands  do  not  require  for  their  highest  de- 
velopment good  highways,  and  there  are  many  in- 
stances where  the  social  and  intellectual  advantages 
highly  desirable  in  any  community  can  best  be  secured 
by  abandoning  the  land  for  certain  periods. 

In  those  areas  where  mixed  farming  is  followed,  and 
where  the  population  reaches  one  person  per  twenty 
acres,  as  in  the  rural  areas  of  Wentworth,  Norfolk, 
Simcoe,  York,  Dundas,  etc.,  the  increase  in  land  values 
due  to  good  roads  is  not  difficult  to  calculate.  Agri- 
cultural lands  acquire  a  value  due  to  their  natural  fer- 
tility, their  suitability  for  producing  certain  products, 
their  access  to  the  market,  and  the  possibility  of  enjoy- 
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ing,  while  earniiif^  a  liviiij,',  a  healthful,  moral,  and 
social  atmosphere,  surrounded  with  tliose  comforts  of 
to-day  which  are  the  necessities  of  to-morrow. 

A  concrete  case  will  best  illustrate  values.  /\  farm 
of  110  acres  sold  in  1910,  includinji  good  farm  build- 
inaa,  for  $90  per  acre.  In  1911  a  good  road  was  pro- 
moled  i)ast  the  farm  and  the  farm  was  re-sold  for  $105 
per  acre.  In  1914  the  road  was  completed  in  front  of 
the  farm,  but  not  to  the  market,  when  it  was  again  sold 
at  $110  per  acre.  The  road  tax  in  this  case  was  less 
than  1/10  of  1  per  cent. 


Bring  Producer  and  Consumer  Together. 
Good  roads  assuredly  increase  farm  land  value,  and 
unless  the  tax  becomes  a  burden,  never  decease,  for. 
differing  from  commercial  and  residential  areas,  the 
volimie  of  production  of  similar  commodities  creates 
favorable  shipping  facilities,  and  thus  improves  prices 
to  the  producers.  Good  roads  in  rural  communities  are 
an  important  link  in  the  line  of  communication  from 
producer  to  consumer,  and,  since  the  producer  pays  the 
larger  proportion  of  tran.sportation,  cheaper  transporta- 
tion must  increase  producing  land  values. 


Stone    and  Concrete   Foundations    from   the 
Standpoint  of  Efficiency  and  Economy 


By  G.  C.  Warren' 


U 


E 


CONOMY  and  efficiency"  have  come  to  be 
commonly  used  together  as  a  high-sound- 
ing expression  of  which  one  almost  stands 
in  awe.  To  my  mind,  with  all  its  gran- 
deur, "economy  and  efficiency,"  in  its  most  extreme 
application,  is  well  embraced  in  the  one  little  word 
"best,"  when  t'.iat  word  is  used  in  its  broadest  sense  of 
"all  things  considered." 

An  engineer  who  would  say  that  any  one  type  of 
road  or  iJavcnient  foundaticjn  or  surface  is  "best"  or 
"most  efficient  and  economical"  under  all  conditions 
would  be  like  an  architect  who  claimed  that  either 
stone,  brick,  concrete,  or  lumber  is  the  best  building 
material  for  all  conditions. 

In  my  judgment  ,the  question  of  "best". or  more 
"economical  and  efficient"  isavemcnt  foundation  (as  to 
both  character  and  depth)  to  meet  any  particular  case, 
necessarily  entails  a  careful  study  and  consideration  of 
the  conditions  applying  to  that  case,  including  the 
character  of  subsoil,  character  of  traffic,  cliaracter  of 
wearing  surface. to  he  l;iid  on  ihe  foniidatioti,  and  cli- 
matic conditions. 

As  a  general  statement  ai)plying  to  new  pavements, 
I  think  a  statement  on  this  subject,  made  l)y  the  com- 
pany with  which  I  am  associated,  in  its  instructions 
issued  fifteen  years  ago,  and  maintained  at  all  times 
since  then,  covers  tlie  ground  as  well  as  it  could  be 
covered  in  a  few  words:.    This  is  as  follows: 

An  unyielding  foundation  is  essential.  Our  specifications 
for  bituminous  base  arc  designed  for  characters  of  subsoil 
which  can  be  rolled  to  provide  a  firm  sub-foundation.  Where 
unyielding  subsoil  conditions  do  not  exist,  or  where  the  road- 
way is  so  narrow  or  contains  such  obstructions  as  to  make 
proper  rolling  of  foundation  impossible,  the  use  of  hydraulic 
concrete  is  rcconunended,  being  very  careful  that  the  con- 
crete is  roughened  as  specified  It  frequently  occurs,  and 
cannot  always  be  foreseen,  that  different  portions  of  the  same 
street,  with  a  view  to  economy  and  utility,  require  different 
thicknesses  as  well  as  characters  of  foundation;  for  this 
reason  it  is  advisable  that  specifications  should  provide  for 
payment  for  the  foundation  per  cubic  yard,  and  prices  for 
both  bituminous  and  hydraulic  concrete  foundation. 

In  the  lifteen  vears  which  have  clajised  since  the 
formulation  of  this  rule  I  have  seen  nothing  to  indicate 
that,  as  between  crushed  stone  and  hvdraulic  cement 
concrete  foundation  it  is  not  absolutelv  correct,  axcept 
as  noted  below  in  the  case  of  sandy  subsoil  imder  cer- 
tain conditions.  I,  however,  freely  confess  that  I  iiave 
seen  many  cases  of  mismanagement  and  the  use  of 
crushed  stone  foundation  undersubsoil  and  other  local 
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conditions  where  such  a  foundation  should  not  have 
been  specified,  and  also  the  adoption  of  expensive  con- 
crete foundation  under  subsoil  and  other  conditions 
which  make  such  adoption  a  lack  of  true  economy  to 
an  extent  that,  to  my  mind,  constitutes  incompetence. 

In  discussion  of  this  matter  "concrete"  is  considered 
as  including  any  dense  aggregate  ranging  from  coarse 
to  fine,  the  particulars  of  which  are  bound  together  by 
any  cementing  agent,  whether  hydraulic  cement. 
hittiminous  cement  or  other  cement. 

Block  Pavements, 
i  will  assimic  it  to  be  a  pretty  generally  recognized 
fact  that  all  forms  of  block  pavement  must  be  laid  on 
concrete  base,  for  the  reason  that  broken  stone  base 
docs  not  provide  a  bed  on  which  the  blocks  can  rest 
without  danger  of  rocking  under  traffic.  Incidentally 
it  will  also  be  generally  conceded  that,  unless  the 
blocks  are  more  completely  and  firmly  grouted  than  is 
practicable  on  the  entire  area  of  pavement,  it  is  neces- 
sary that  the  depth  of  concrete  foundation  shall  be 
greater  than  the  foundation  for  a  monolithic  wearing 
surface.  The  reason  for  this  is  that  in  the  case  of  the 
block  pavement  the  weight  transmitted  t<i  the  founda- 
tion is  that  of  the  load  resting  on  individual  block 
areas,  while  in  the  case  of  monolithic  surfaces  the 
weight  of  the  same  load  transmitted  to  the  foundation 
is  distributed  over  many  times  greater  area.  The  use 
of  a  broken  stone  foundation  is.  therefore,  practically 
limited  to  monolithic  bitimtinous  wearing  surfaces. 

Broken  Stone  Foundations. 

Luicli  individual  case  should  be  given  special  con- 
sideration, with  .special  reference  to  the  character  of 
subsoil  and  climatic  conditions.  If  the  subsoil  is  of  the 
nature  of  clav  and  the  climate  such  that  the  sub-base  is 
liable  to  become  wet  before  the  waterproof  pavement 
surface  is  laid,  then  it  is  unsafe  to  specify  broken  stone 
base,  because  in  such  wet  yielding  condition  the  sub- 
soil does  not  provide  a  sub-grade  over  which  either  the 
crushed  stone  or  bituminous  surface  can  be  properlv 
compressed.  If,  on  the  other  hand,  the  subsoil  is  of  a 
jfravelly  nature,  or  if  in  a  climate  where  it  seldom  or 
never  rains  during  the  working  season,  no  more  ser- 
viceable or  inexpensive  fhundation  can  be  produced  for 
a  stable  bitinninotis  wearing  surface  than  a  thoroughly 
rolled  cruslied  stone. 

This  lias  been  abundantly  proven  in  many  cases,  of 
which  I  will  cite  two. 

Sandy  Subsoil. 
Nearly  sixteen  years  ago  we  had  great  difficulty  in 
securing  a  solidlv  compacted  broktMi  -itnne  foundation 
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on  the  sandy  soil  of  one  of  the  lake  cities  of  Indiana. 
The  spreading-  of  marsh  grass  over  the  sandy  sub- 
grade  before  spreading  the  crushed  stone  helped  im- 
mensely. During  the  present  year,  however  we  met  an 
interesting  case  in  connection  with  the  building  of  a 
bithulithic  )javeraent  on  the  bridge  approaches  of  the 
"Interstate  liridge"  crossing  the  Columbia  River  from 
near  Portland,  Ore.,  to  Vancouver,  Wash.  The  bridge 
floor  is  21,624  square  yards,  and  the  bithulithic  pave- 
ment was  laid  on  lieavily  reinforced  I'ortland  cement 
concrete  foundation.  The  bridge  approaches  are  about 
three  miles  in  length,  and  are  formed  of  sand  pumped 
from  the  Columbia  River,  the  newly-made  fill  thus 
made  having  depths  varying  from  five  feet  to  twenty- 
five  feet.  Being  washed  in  place,  the  sand  fill  is  com- 
pressed as  solidly  as  possible.  The  specifications  re- 
quired a  broken  stone  base,  laid  on  this  sand  fill.  The 
general  belief  is  that,  qnder  such  conditions,  the 
crushed  stone,  in  rolling,  will  compress  several  inches 
into  the  dry  sand,  and  even  then  not  be  solidly  com- 
pacted. It  has,  however,  been  pnjved  that  a  generous 
amount  of  water  used  to  wet  the  sand  during  the  pro- 
cess of  spreading  and  rolling  the  base,  provides  a  sub- 
grade  so  solid  that  the  stone  compresses  into  it  but 
very  slightly,  and  becomes  solidly  compacted  under  the 
twelve-ton  steam  roller,  and,  using  the  same  heavy 
roller,  no  trouble  develops  in  compression  of  the  bitu- 
lithic  wearing  surface. 

Economic  utility  of  In'oken  stone  foundations  is 
especially  ap])licable  in  the  case  of  old  macadam  coun- 
try roads  or  city  streets,  the  grade  and  contour  of 
which  are  such  that  they  can  be  regulated  without 
serious  disturbance  of  the  old  macadam. 

It  is  a  well  established  fact  that  with  a  dense,  stal^le, 
waterproof  pavement  surface,  rolled  crushed  stone 
base  practically  overcomes  the  cracking  of  Portland 
cement  concrete.  It  is  also  self-evident  that  a  crushed 
stone  foundation  has  the  important  economic  advan- 
tage that  in  the  case  of  a  broken  stone  base  the  bitum- 
inous wearing  surface,  under  pressure  of  the  roller, 
fills  the  chinks  in  the  surface  of  the  foundation  and 
forms  an  important  union  between  the  foundation  and 
surface  which  is  impracticable  in  the  long  nm  with 
either  Portland  cement  concrete  or  silicate  of  soda  con- 
crete foundations. 

Concrete  foundations  are  divided  into  three  general 
classes — Portland  cement  concrete,  bituminous  cement 
concrete,  concrete  bound  together  by  other  classes  of 
cement. 

As  previously  stated,  in  cases  of  weak  sub-base, 
solid,  dense  concrete  has  an  important  advantage,  in 
that  by  bridging  over  the  weak  sub-base  it  imparts  a 
greater  strength  than  is  possible  with  rolled  crushed 
stone  under  such  circumstances.  Taking  the  subsoil 
conditions  throughout  the  United  States  and  Canada 
as  a  whole,  in  a  large  proportion  of  cases,  doubtless, 
Ihe  subsoil  and  climatic  conditions  are  such  as  to  make 
the  use  of  "concrete"  desirable,  but,  as  noted  above, 
this  is  not  at  all  a  universal  rule. 

Well-made  Portland  cement  concrete  base  of  the 
conventional  proi>ortions  of  one  part  cement,  three 
l)arts  fine  aggregate,  and  six  parts  coarse  aggregate, 
has  a  greater  crushing  and  tensile  strength  than  either 
broken  stone  or  other  types  of  concrete,  but  it  is  well 
established  that  a  slab  of  Portland  cement  concrete  laid 
on  more  or  less  damp  subsoil  will  necessarily  crack, 
and,  where  cracks  occur  in  the  foundation,  then  crack- 
ing of  the  pavement  wearing  surface  is  sure  to  follow. 
In  many  cases  such  cracking'  is  the  lesser  of  two  evils, 
and  in  such  cases  there  can  be  no  doubt  bat  that  Port- 
land cement  concrete  is  the  best,  and,  therefore,  the 


most  economical  and  efficient  pavement 'foundation, 
but  this  condition  is  not  at  all  universal  nor  e\en  nearly 
so. 

Bituminous  concrete — i.e.,  concrete  in  which  the 
well-proportioned,  coarse  and  fine  aggregate,  which 
may  be  either  natural  gravel  and  sand  or  crushed  stone 
and  sand  are  heated  and  mechanically  mixed  with  suit- 
able bituminous  cement  and  spread  and  rolled  on  the 
])reviously  comjiacted  sub-grade — has  the  extremely 
important  advantage  of  absolutely  overcoming  the 
cracking  of  J'ortland  cement  concrete  foundations.  It 
also  has  the  least  equally  if  not  more  important,  ad- 
vantage of  a  thoroughly  united  and  unified  foundation 
and  sin-face,  the  two  courses  being  of  the  same  class  of 
materials. 

During  the  past  year  the  laboratory  of  the  com- 
pany with  which  I  am  associated  has  done  a  great  deal 
of  work  investigating  the  use  of  silicate  of  soda  as  the 
cementing  material  for  concrete  foundations  and  finds 
that,  in  connection  with  a  substantial  w'aterproof  bit- 
uminous wearing  surface,  which  is  also  necessary  to 
secure  highest  efficiency  with  Portland  cement  con- 
crete, it  is  quite  practicable  to  make  high  grade  a  foun- 
dation in  this  way.  The  question  is  one  of  relative 
prices  of  Portland  cement  and  silicate  of  soda,  and  con- 
sequent first  cost  of  construction.  We  have  also  suc- 
cessfully laid  a  wearing  surface  over  concrete  made  of 
silicate  of  soda  and  crushed  stone,  in  Sudbury,  Ont. 
The  silicate  of  soda  concrete  has  greater  resiliency  and 
less  rigidity  than  Portland  cement  concrete,  and  ap- 
parently materially  lessens,  if  it  does  not  entirely 
overcome,  the  cracking  of  Portland  cement  concrete 
foundation. 


Tests  on  Asphalt  Materials 

AP.AP]£R  on  "Sheet  Asphalt  Pavements,"  read 
before  the  Canadian  Society  of  Civil  Engi- 
neers by  T.  L.  Crossley,  was  published  in  part 
in  the  Contract  Record  of  January  17,  page  51. 
In  addition  to  the  extract  therein  printed  the  author 
described  the  usual  tests  required  of  and  performed  on 
asphalt  materials  and  the  methods  of  inspection  to 
ensure  high  quality.  In  the  following  paragraphs  an 
outline  is  given  of  these  test  and  inspection  require- 
ments : 

Tests  of  Asphalt  Material. 

Good,  refined  asphalt  and  asphaltic  cement  should 
not  show  a  hardening  of  more  than  10  or  15  points,  and 
will  not  lose  more  than  a  fraction  of  1  per  cent.  Trini- 
dad and  Bermudez  asphalts  lose  a  Httle  more  than 
those  prepared  from  Mexican  asphalts.  A  recent  sam- 
l)le  of  Bermudez  refined  tested  by  the  writer  lost  about 
1.5  per  cent. 

Other  tests  made  are  solubility  in  carbon  bisulphide 
and  carbon  tetrachloride  and  ductibility.  The  last  is 
made  by  measuring  the  distance.  A  bignette  having  a 
cross  section  area  of  one  square  centimeter  at  its 
centre  will  stretch  horizontally  before  it  breaks.  Good 
"A.C.'s"  should  run  over  100  centimeters  when  pulled 
apart  at  77  degrees  F.  at  a  rate  of  10  centimeters  per 
minute.  The  thread  produced  as  the  pulling  proceeds 
varies  in  thickness  a  great  deal ;  some  at  100  to  110  cm. 
show  a  strong  line  of  about  the  size  of  No.  60  thread, 
while  others  at  the  same  length  show  such  a  fine  fila- 
ment that  a  glass  has  to  be  used  to  look  for  breaks. 

Tests  not  always  made,  but  having  more  or  less 
value  for  comparing  samples  as  to  uniformity  and  for 
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determining^  whether  the  heating  has  been  carefully 
(lone,  are:  Fixed  carbon,  ash,  flash  jjoint,  pro|K)rtion  of 
paraffin  scale  and  solubility  in  naijhtha  (76  or  86  de- 
grees gravity  should  be  statcdj. 

The  fixed  carbon  test  had  come  into  undue  promin- 
ence because  too  narrow  limits  have  been  set  for  it. 
The  test  is  subject  to  fairly  wide  personal  factor,  de- 
pending on  the  difficulty  of  securing  exactly  similar 
conditions  at  different  laboratories,  it  consists,  briefly, 
in  strongly  beating  one  gram  of  the  bitumen  away 
from  the  air  for  a  stated  length  of  time,  producing  a 
coke  as  in  the  proximate  analysis  of  coal.  The  weight 
of  the  system  is  then  taken,  and  it  is  burnt  in  the  air 
to  ask,  the  difference  being  the  fixed  carbon.  The 
thickness,  depth,  and  volume  of  the  crucible,  the  height 
and  intensity  of  the  llamc,  and  the  time  of  healing  all 
affect  the  results,  so  that  this  test  must  not  be  con- 
sidered as  an  exact  one.  It  yields  valuable  information 
sometimes  as  to  the  i)ast  history  or  origin  of  the  bitu- 
men in  (juestion.  California  asphalts  yield  a  lower 
fixed  carbon  for  the  same  class  of  material  than  Mexi- 
can for  instance.  The  ash  test  also  serves  to  show 
something  of  the  past  of  asphalt.  For  instance,  if  a  re- 
lined  asphalt  was  said  to  be  Trinidad  and  showed  only 
10  per  cent,  ash  we  would  know  it  was  not  straight 
goods.  Low  flash  point  asphalts  would  be  dangerous 
to  workers  owing  to  the  necessity  of  high  tempera-, 
tures  in  mixing  machinery  and  melting  tanks. 

Inspection. 

When  tenders  arc  submitted  it  is  the  custom  to 
submit  samples  of  asphalt,  asphaltic  cement,  and  flux. 
Now,  as  previously  noted,  it  is  becoming  the  practice 
to  ship  asphaltic  cement  ready  for  use  withou:  ilux, 
which  makes  it  merely  necessary  to  submit  one  pro- 
duct for  examination.  It  is  always  advisable  besides 
determining  the  suitability  of  a  sample  and  its  compli- 
ance with  specifications,  to  learn  something  of  its  his- 
tory. Cases  have  been  known  where  samples  of  one 
make  were  submitted  as  being  of  dififerent  brands.  The 
engineer  or  chemical  engineer  charged  with  the  inspec- 
tion should  make  a  i^ersonal  visit  to  the  plants  which 
the  asphalt  is  to  be  shii^ped  from,  and  note  its  manner 
of  shipment  and  the  means  taken  there  to  control  the 
product. 

When  the  paving  is  to  be  done  by  a  separate  con- 
tract from  the  supply  of  material  it  will  be  necessary, 
of  course,  to  check  quantities  received  as  well  as 
ipiality.  If  the  contract  is  to  supply  a  finished  ])ave- 
nient,  the  quality  only  of  the  bitumen  is  to  l)e  noted, 
and,  of  course,  the  proportions  of  the  aggregate. 

The  mixing  plant  should  be  closely  examined  and 
tested  as  to  the  capacity  and  sensitiveness  of  its  weigh- 
ing and  mixing  machinery  and  method  of  heating.  The 
means  for  maintaining  a  sufficiently  high  temperature 
without  overheating  the  material  is  an  important  point. 
With  a  substance  that  has  such  a  low  conductivity  as 
asphalt  direct  heat  must  be  used  with  great  care,  espe- 
cially in  starling  \\\i  with  cold  material.  Some  means 
of  circulation  slu>uid  be  provided  until  the  material  is 
li(|uid  enough  to  circulate  by  convection,  and  even  then 
should  be  stirred  occasionallv  to  preveni  burning  at 
the  bottom. 

The  sand  slmuld  be  heated  to  tlie  same  tcm])era- 
ture  as  the  bitumen.  While  no  damage  will  accrue  to 
the  sand  by  heating  to  higher  temperatures,  there  is  a 
risk  of  the  asphalt  being  damaged  or  burnt  by  over- 
heated sand.  The  same  consideration  aft'ects  the  heat- 
ing of  the  crushed  stone  used  in  the  binder  course 
mixture. 

At  a  plant  of  any  size  .m  ii[.--iiei.U)r  should  be  em- 


ployed continuously.  It  would  be  his  duty  to  see  that 
the  weighing  apparatus  is  kept  efficient,  that  asphalt  is 
not  overheated  or  allowed  to  get  so  c<X)led  as  to  cause 
the  mixture  to  become  lumpy  at  the  laying  point,  that 
sand  or  crushed  stone  is  clean,  of  proper  grading,  and 
heated  to  the  right  temperature.  He  should  have  a 
small,  clean  room  for  his  own  use  entirely,  a  scale 
weighing  up  to  two  or  three  kilos  and  sensitive  to  1 
gram,  and  a  set  of  sieves  from  200  mesh  to  1  in.  ring.  It 
would  be  well,  also,  to  have  a  penetrometer  and  dishes 
for  this  test,  with  a  supply  of  water.  The  penetration 
tests,  however,  would  usually  be  done  by  the  city 
chemist  at  the  main  laboratory.  In  connection  with 
sand  test  at  200  mesh,  or  for  the  testing  of  dust  or 
cement  as  filler,  there  .should  be  provided  a  graduated 
cylinder  about  ^  in.  diameter,  holding  a  little  over  50 
cubic  centimeters  graduated  to  0.5  cubic  centimeters, 
to  test  the  proportion  of  suspendable  matter  which  is 
the  true  filler.  Seventy-five  per  cent,  of  the  200  mesh 
material  should  be  of  such  a  degree  of  fineness  that  on 
shaking  it  up  with  water  it  will  remain  in  suspension 
at  least  15  seconds. 
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most  efficient,  having  regard  to  durability,  impervious- 
ness.  noiselessness,  and  self-cleanliness. 

Sewerage  and  Sewage  Disposal. 
The  eflfective  advances  that  have  been  made  in  this 
department  during  recent  years  call  for  much  con- 
gratulation ;  but,  great  as  the  advances  have  been, 
niany  more  are  necessary  before  we  can  rest  content 
in  the  belief  that  the  problem  has  been  finally  solved. 
In  the  matter  of  sewerage,  I  think  it  may  generally  be 
ccjnceded  that  we  are  nearing  the  final  disposition  of 
all  doubtful  problems,  and  if  other  departments  of  pub- 
lic service  which  are  equally  vital  to  the  welfare  of  the 
dwellers  were  on  as  satisfactory  a  basis,  our  death, 
infectious  disease,  and  kindred  rates  would  show  a 
much  more  satisfactory  condition  of  things. 

Water  Supplies. 
This  is  a  department  which  falls  to  the  lot  of  many 
engineers  to  control  and,  outside  the  construction  of 
the  great  bases  of  supply,  chiefly  takes  the  form  of 
administration.  With  the  provisions  made  to  safe- 
guard the  purity  of  the  water,  which  is  probably  the 
first  essential  to  human  existence  after  air.  most  engi- 
neers are  well  acquainted,  while  hard-and-fast  rules 
are  generally  in  existence  to  secure  uniformity  of  dis- 
tribution. In  any  event,  it  is  fully  recognized  that  the 
greatest  dangers  to  the  pure  supplies  of  water  lie  in 
the  distributing  channels  rather  than  at  the  base; 
hence  every  precaution  should  be  taken  to  prevent  pos- 
sible sources  of  contamination  being  contiguous  there- 
to. 

As  is  well  known,  one  of  the  greatest  troubles  of 
distribution  in  some  districts  is  that  traceable  to  cor- 
roded mains ;  and.  while  ingenious  contrivances  have 
been  found  by  means  of  which  periodical  cleansing^  can 
take  place,  yet  none  of  them  safeguard  the  smaller 
pipes  from  the  same  evil,  and  consequently  an  enor- 
mous expense  is  annually  incurred  in  replacements. 
That  some  means  of  actuallv  arresting  the  corrosion 
would  be  infinitelv  more  satisfactory  is  evident,  and  I 
am  rather  looking  to  the  introduction  of  some  prepara- 
tion, by  a  treatment  of  the  conveyers,  to  bring  this 
about  on  the  principle  that  prevention  is  better  than 
cure. 
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Specifications  for  Concrete  Floors 

Suggested  Recommendations  Covering  Preparation,  Laying  and   Fin- 
ishing  of   Plain   and    Reinforced,   Single    and    Double-Course   Floors 


THE  following  suggested  specifications  for  con- 
crete floors,  incorporated  in  a  pamphlet  issued 
by  the  Portland  Cement  Association  apply  to 
floors  in  buildings,  whether  subjected  to  moder- 
ate or  heavy  traffic,  and  cover  the  laying  and  finishing 
of  the  floor ;  also  its  protection  during  early  hardening. 

GENERAL  REQUIREMENTS 
Materials 

1.  Cement:  The  cement  shall  meet  the  requirements 
of  the  current  Standard  Specifications  for  Portland  Ce- 
ment adopted  by  the  American  Society  for  Testing 
Materials.  The  cement  when  used  shall  be  in  perfect 
condition  and  contain  no  lumps  which  cannot  be  pul- 
verized between  the  fingers. 

2.  Aggregates:  Before  delivery  on  the  job,  the  con- 
tractor shall  submit  to  the  architect  or  engineer  a  fifty 
(50)  pound  sample  of  each  of  the  aggregates  proposed 
for  use.  These  samples  shall  be  tested,  and  if  found 
to  pass  the  requirements  of  the  specifications,  similar 
material  shall  be  considered  as  acceptable  for  the  work. 
In  no  case  shall  aggregates  containing  frost  or  lumps 
of  frozen  material  be  used. 

(a)  Fine  Aggregate:  Fine  aggregate  shall  consist 
of  natural  sand  or  screenings  from  hard,  tough,  crushed 
rock  or  gravel,  consisting  of  quartzitic  grains  or  other 
equally  hard  material  graded  from  fine  to  coarse,  with 
the  coarse  particles  predominating.  Fine  aggregate, 
when  dry,  shall  pass  a  screen  having  four  (4)  meshes 
to  the  linear  inch;  not  more  than  twenty-five  (25)  per 
cent,  shall  pass  a  sieve  having  fifty  (50)  meshes  per 
linear  inch;  and  not  more  than  five  (5)  per  cent,  shall 
pass  a  sieve  having  one  hundred  (100)  meshes  per 
linear  inch.  Fine  aggregate  shall  not  contain  vegetable 
or  other  organic  matter  nor  more  than  three  (3)  per 
cent,  by  weight  of  clay  or  loam.  Field  tests  may  be 
made  by  the  architect  or  engineer  on  fine  aggregate  as 
delivered  at  any  time  during  progress  of  the  work. 
If  there  is  more  than  five  (5)  per  cent,  of  clay  or  loam 
by  volume  in  one  (1)  hour's  settlement  after  shaking 
in  an  excess  of  water,  the  material  represented  l)y  the 
sample  shall  be  held  pending  laboratory  tests. 

Fine  aggregate  shall  be  of  such  quality  that  mor- 
tar composed  of  one  (1)  part  Portland  cement  and 
three  (3)  parts  fine  aggregate,  by  weight,  when  made 
into  briquets,  shall  show  a  tensile  strength  at  seven 
(7)  and  twenty-eight  (28)  days  at  least  equal  to  the 
strength  of  briquets  composed  of  one  (1)  part  of  the 
same  cement  and  three  (3)  parts  Standard  Ottawa 
sand,  by  weight.  The  percentage  of  water  used  in 
making  the  briquets  of  cement  and  fine  aggregate  shall 
be  such  as  to  produce  a  mortar  of  the  same  consistency 
as  that  of  the  Ottawa  sand  briquets  of  Standard  con- 
sistency. In  other  respects  all  briquets  shall  be  made 
in  accordance  with  the  methods  of  testing  cement  re- 
commended by  the  American  Society  for  Testing  Ma- 
terials.    (See  Cement  Specifications  A.  S.  T.  M.) 

(b)  Coarse  Aggregate:  Coarse  aggregate  shall  con- 
sist of  clean,  hard,  tough,  crushed  rock  or  pebbles 
graded  in  size,  free  from  vegetable  or  other  organic 
matter,  and  shall  contain  no  soft,  flat  or  elongated 


particles.  The  size  of  the  coarse  aggregate  shall  range 
from  one  and  one-half  (IJ^)  inches  down,  not  more 
than  five  (5)  per  cent,  passing  a  screen  having  four  (4) 
meshes  per  linear  inch,  and  no  intermediate  sizes  shall 
be  removed. 

(c)  No.  1  Aggregate  for  Wearing  Course:  No.  1  ag- 
gregate for  the  wearing  course  shall  consist  of  clean, 
hard,  rough,  crushed  rock  or  pebbles,  free  from  vege- 
table or  other  organic  matter,  and  shall  contain  no  soft, 
flat  or  elongated  particles.  It  shall  pass  when  dry  a 
screen  having  one-half  (yi)  inch  openings  and  not 
more  than  ten  (10)  per  cent,  shall  pass  a  screen  hav- 
ing four  (4)  meshes  per  linear  inch. 

3.  Mixed  Aggregate :  Crusher-run  stone,  bank-run 
gravel  or  mixtures  of  fine  and  coarse  aggregate  pre- 
pared before  delivery  on  the  work  shall  not  be  used. 

4.  Subbase:  Only  clean,  hard  material,  such  as 
coarse  gravel  or  steam-boiler  cinders,  free  from  ash 
or  particles  of  unburned  coal,  shall  be  used  in  the  sub- 
base.  (Note :  Eliminate  this  clause  when  sub-base  is 
not  required.) 

5.  Water:  Water  shall  be  clean,  free  from  oil,  alkali 
or  vegetable  matter. 

6.  Color:  If  artificial  coloring  matter  is  required, 
only  those  mineral  colors  shall  be  used  which,  in  the 
amount  hereinafter  specified,  will  not  appreciably  im- 
pair the  strength  of  the  cement. 

7.  Reinforcement :  The  reinforcing  metal  shall  meet 
the  requirements  of  the  current  Standard  Specifica- 
tions for  Steel  Reinforcement  of  the  American  Society 
for  Testing  Materials.  It  shall  be  free  from  excessive 
rust,  scale,  paint  or  coatings  of  any  character  wh-ich 
will  tend  to  reduce  or  destroy  the  bond. 

8.  Joint  Filler:  The  joint  filler  shall  be  a  suitable 
compound  that  will  not  become  soft  and  run  out  in  hot 
weather,  nor  hard  and  brittle  and  chip  out  in  cold 
weather;  or,  pi-epared  strips  of  fibre  matrix  and  bitu- 
men as  approved  by  the  architect  or  engineer.  The 
strips  shall  be  one-half  ()4)  inch  in  thickness  and 
their  width  shall  at  least  equal  the  full  thickness  of 
the  slab. 

Measuring  and  Mixing 

9.  Measuring:  The  method  of  measuring  the  ma- 
terials for  the  concrete  or  mortar,  including  water, 
shall  be  one  which  will  insure  separate  and  uniform 
proportions  of  each  of  the  materials  at  all  times.  A 
sack  of  Portland  cement  (94  pounds  net)  shall  be  con- 
sidered as  one  (1)  cubic  foot. 

10.  Machine  Mixing:  All  concrete  shall  be  mixed 
by  machine  except  when  the  architect  or  engineer 
shall  otherwise  permit  under  special  conditions.  A 
batch  mixer  of  an  approved  type  shall  be  used.  The 
ingredients  of  the  concrete  or  mortar  shall  be  mixed 
to  the  specified  consistency,  and  the  mixing  shall  con- 
tinue for  at  least  one  (1)  minute  after  all  the  materi- 
als are  in  the  drum.  Raw  materials  shall  not  be  per- 
mitted to  enter  the  drum  until  all  the  material  of  the 
preceding  batch  has  been  discharged. 

11.  Hand  Mixing:  When  it  is  necessary  to  mix 
by  hand,  the  materials  shall  be  mixed  dry  on  a  water- 
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itight  platform  until  the  mixture  is  of  uniform  color, 
rthe  required  amount  of  water  added,  and  the  mixing 
i  continued  until  the  mass  is  of  uniform  consistency 
[and   homogeneous. 

12.  Retempering:  Retempering  of  mortar  or  con- 
jcrete  which  has  partially  hardened,  that  is,  remixing 

with  or  without  additional  materials  or  water,  shall 
[not  be  permitted. 

Protection 

13.  Treatment:  As  soon  as  the  finished  floor  has 
[hardened  sufficiently  to  prevent  damage  thereby,  the 
[floor  shall  be  covered  with  at  least  one  (1)  inch  of 
fwet  sand,  or  two  (2)  inches  of  sawdust,  which  shall 
fbe  kei)t  wet  by  sprinkling  with  water  for  at  least  ten 
!(10)  days. 

14.  Protection:  The  freshly-finished  floor  shall  be 
Iprotected  from  hot  sun  and  drying  winds  until  it  can 
ibe  sprinkled  and  covered  as  above  specified.  The  con- 
rcrete  must  not  be  damaged  or  pitted  by  raindrops,  and 
Ithe  contractor  shall  provide  and  use  when  necessary 
[sufficient  tarpaulins  to  completely  cover  all  sections 
jthat  have  been  placed  within  the  preceding  twelve 
|(12)  hours. 

15.  Temperature  Below  35  Degrees  Fahrenheit:   If 

Fat  any  time  during  the  progress  of  the  work  the  tem- 
Iperature  is,  or  in  the  opinion  of  the  architect  or  engi- 
Ineer  will  within  twenty-four  (24)  hours  drop  to,  35 
[degrees  Fahrenheit,  the  water  and  aggregates  shall 
Ibe  heated  and  precautions  taken  to  protect  the  work 
[from  freezing  for  at  least  five  (5)  days. 

REINFORCED  CONCRETE  FLOORS 

For  reinforced  concrete  floors  the  following  will  ap- 
[ply  in  addition  to  the  general  requirements: 

16.  Forms:  The  forms  shall  be  substantial,  un- 
yielding and  so  constructed  that  the  concrete  will 
conform  to  the  designed  dimensions  and  contours, 
and  shall  also  be  tight  to  prevent  the  leakage  of  mor- 
tar. The  supports  for  floors  shall  not  be  removed  in 
less  than  ten  (10)  days  after  the  concrete  is  placed, 
and  then  only  with  the  consent  of  the  architect  or 
engineer  in  charge.  When  freezing  weather  occurs, 
the  supports  shall  remain  in  place  an  additional  time, 
equal  to  the  time  the  floor  has  been  exposed  to  freezing. 

17.  Reinforcement:  Reinforcing  metal  shall  be  pro- 
vided as  called  for  on  the  plans.  It  shall  be  placed 
as  indicated  and  mechanically  held  in  position  so  that 
it  will  not  become  disarranged  during  the  depositing 
of  the  concrete.  Whenever  it  is  necessary  to  splice 
tension  reinforcement,  the  character  of  the  splice  shall 
be  such  as  will  develop  its  full  strength.  Splices  at 
points  of  maximum  stress  shall  be  avoided.  .Splicing 
by  lapping  bars  without  contact  and  with  space  be- 
tween bars  along  the  over-lap  equal  to  twice  the  thick- 
ness of  the  bars  is  preferable  to  mechanical  splices  or 
clamps. 

Concrete  Slab 

18.  Proportions:  The  concrete  shall  be  mixed  in 
the  i)roportions  by  volume  of  one  (1)  sack  of  Portland 
cement,  two  (2)  cubic  feet  of  fine  aggregate  and  four 
(4)  cubic  feet  of  coarse  aggregate. 

19.  Consistency:  The  materials  shall  be  mixed  wet 
enough  to  pro<luce  a  concrete  of  a  consistency  that 
will  flow  into  the  forms  and  about  the  reinforcement, 
but  which  can  be  conveyed  from  the  mixer  to  the 
forms  without  the  separation  of  the  coarse  aggregate 
from  the  mortar. 


20.  Placing :  The  concrete  shall  be  placed  in  a  man- 
ner to  insure  a  smooth  ceiling,  and  thoroughly  worked 
around  the  reinforcement  and  into  the  recesses  of  the 
forms.  Concrete  shall  be  deposited  in  its  full  position 
as  soon  as  possible  after  mixing  and  within  thirty 
(30)  minutes  after  the  water  has  been  added  to  the 
dry  materials.  It  shall  be  struck  oflp  to  a  surface  at 
least  one  (1)  inch  below  the  established  grade  of  the 
finished  surface  of  the  floor.  Workmen  shall  not  be 
permitted  to  walk  in  freshly-laid  concrete,  and  if  sand 
or  dust  collects  on  the  base,  it  shall  be  carefully  re- 
moved before  the  wearing  course  is  applied. 

21.  Joints:  When  it  is  necessary  to  make  a  joint 
in  a  floor  slab,  its  location  shall  be  designed  by  the 
architect  or  engineer;  joints  to  be  vertical. 

Wearing  Course 

22.  Proportions  and  thickness  (Mixture  No.  1) :  The 
mortar  shall  be  mixed  in  the  proportions  of  one  (1) 
sack  of  Portland  cement  and  two  (2)  cubic  feet  of  fine 
ajTRregate.  The  minimum  thickness  shall  be  three- 
quarters  (J4)  inches. 

23.  Proportions  and  thickness  (Mixture  No.  2) :  The 
mortar  shall  be  mixed  in  the  proportions  of  one  (1) 
sack  of  Portland  cement,  one  (1)  cubic  foot  of  fine 
'igRregate  and  one  (1)  cubic  foot  of  No.  1  aggregate 
for  wearing  course.  The  minimum  thickness  shall  be 
one  (I)  inch. 

24.  Consistency :  The  mortar  shall  be  of  the  dryest 
consistency  possible  to  work  with  a  sawing  motion 
of  the  strikeboard. 

25.  Placing:  The  wearing  course  shall  be  placed 
immediately  after  mixing.  It  shall  be  deiKjsited  on 
the  fresh  concrete  of  the  base  before  the  latter  has 
appreciably  hardened,  and  brought  to  the  establish- 
ed grade  with  a  strikeboard. 

Note:  When  placing  the  wearing  cour.-,c  .iiui  uu 
concrete  slab  has  hardened,  eliminate  paragraph  25  and 
substitute  the  following: 

26.  Preparation  of  Slab:  The  surface  of  the  slab 
shall  be  thoroughly  roughened  by  picking,  and  swept 
clean  of  all  dirt  and  debris. 

27.  Placing:  The  slab  shall  be  thoroughly  moist 
but  free  from  pools  of  water  when  the  grout  and  mor- 
tar for  wearing  course  is  placed.  A  neat  cement  grout 
shall  be  brushed  on  the  surface  of  the  slab,  the  wear- 
mg  course  immediately  applied  and  brought  to  the 
established  grade  with  a  strikeboard.  Grout  and  mor- 
tar shall  be  used  within  fl.rtv-^.^,.  ,s^\  rninutes  after 
mixing  with  water. 

28.  Finishing:  After  the  wearing  cour.se  has  been 
brought  to  the  established  grade  by  means  of  a  strike- 
board  it  shall  be  worked  with  a  wood  float  in  a  man- 
ner which  will  thoroughly  compact  it  and  provide  a 
surface  free  from  depressions  or  irregularities  of  any 
kind.  When  required,  the  surface  shall  be  steel- 
troweled,  but  excessive  working  shall  be  avoided  In 
no  case  shall  dry  cement  or  a  mixture  of  drv  cement 
and  sand  be  sprinkled  on  the  surface  to  absorb  moi<!t- 
urc  or  to  hasten  the  hardening,  but  the  Bruner  method 
may  be  used  if  desired. 

29.  Coloring:  If  artificial  coloring  is  used,  it  must 
be  incorporated  with  the  entire  wearing  course  and 
shall  be  mixed  dry  with  the  cement  and  aggrecate 
until  the  mixture  is  of  u^iiform  color.    In  no  case  shall 

l^^^iTt'-'T.^^  ''"'"'■'""S  ^^"'^  ^''^  (5)  per  cent,  of  the 
weight  of  the  cement. 

(To  be  continued) 
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Practical 


for  the  Contractor 


iuiiuiuuiii 


that  may  save  him  time  and  money.     If  you  know  any  labor-saving  scheme, 
send  it  in — preferably  with  illustrations.     We  will  pay  for  all  accepted  articles. 


Hinged  Traveller  on  Casters  Hoists  Forms 

One  of  the  travellers  shown  in  the  illustralion, 
operated  with  a  hand  crab  by  four  men,  handled 
all  the  forms  from  each  floor  level  to  the  next 
for  each  unit  on  a  large  reinforced-concrete  build- 
ing. The  traveller,  as  shown  in  the  accompany- 
ing sketch,  consisted  of  a  framed  boom  of  light  tim- 
bers hinged  near  its  lower  end  on  a  long  bolt  pass- 
ing through  the  top  of  a  low  frame  built  on  a  square 


'■Jiyire/  Cas-hr  6'  If  hat/ 


Elevation  of  Beam  Derrick            <t.of6'Sheay»\ 
V- -—,;j;;—-si'0' — -'^^-■^^ 


I 

imii 


that  before  all  the  forms  were  stripped  which  it  was 
desirable  to  hoist  at  a  given  point,  the  work  had  pro- 
gressed until  the  traveler  was  standing,  surrounded 
by  concreted  formwork,  in  a  hole  temporarily  left  in 
the  floor  above.  It  was  for  this  reason  that  the  boom 
was  hinged.  This  only  made  it  necessary  to  leave  a 
sufficient  opening  in  the  forms  of  the  upper  floor  to 
permit  swinging  the  boom  down  to  a  horizontal  posi- 
tion. The  traveller  could  then  be  rolled  along  the  floor 
below  by  the  two  men  at  that  level  to  the  next  point 
where  it  was  wanted. — This  item  is  taken  from  En- 
gineering Record. 


■I7'0" 

Plan  of  Leg 

A  light  traveller  with  hinged  boom  for  hoisting  foims 

timber  platform  mounted  on  four  large  casters.  The 
crab  was  set  on  the  lower  end  of  this  boom  at  such  a 
distance  below  the  hinge  as  to  balance  the  boom  almost 
perfectly.  The  boom  was  held  in  position  when  raised 
by  two  planks,  hinged  to  it  near  its  upper  end,  and 
footed  on  the  forward  corners  of  the  platform. 

In  use,  the  rig  would  be  set  in  an  elevator  shaft 
or  at  the  edge  of  a  completed  section  of  the  floor  above. 
As  the  forms  were  stripped,  the  panels  \yould  be  car- 
ried short  distances  and  piled  under  the  end  of  the 
boom. 

Two  men  hooked  them  on  to  these  piles  as  they 
were  made  and  hoisted  them  to  the  level  above,  where 
two  other  men  landed  them.     It  frequently  happened 


A  Simple  Column  Form  Tie 

In  the  construction  of  reinforced  concrete  columns 
forms  may  be  tied  in  a  number  of  ways.  One  of  the 
most  simple  methods  is  that  shown  in  the  illustra- 
tion, taken  from  Cement  World.  The  lagging  is  spiked 
to  wales  spaced  about  every  16  inches  vertically,  as 
in  common  practice.  A  4-inch  by  4-inch  timber  is 
then  placed  along  the  entire  length  of  the  column, 
centered  on  the  wales,  on  each  side  of  the  column. 
Chains  are  wrapped  tightly  around  the  form,  at  in- 
tervals of  about  five  feet,  and  hooked  down  as 
shown.  Wedges  driven  between  the  chain  and  the 
vertical  timbers  will  tighten  the  whole  form. 


'/i"  la(,\/iiio 


hook, 
I" Chain 
about 
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A  tie  for  column  forms 


placed  between  wales,  |fl| 
dicated  in  the  illustra-   ■■ 


The  chains  are  usually 
rather  than  in  the  position  indicated 
tion.  Care  must  be  taken  to  have  the  chains  wrapped 
in  a  horizontal  plane,  since  when  in  other  positions 
there  will  be  a  tendency  to  slip.  In  addition  to  the 
ease  and  rapidity  with  which  the  forms  may  be  erect- 
ed by  this  method,  there  is  also  the  like  advantages 
obtained  in  the  removal  of  the  forms  frotn  the  finished 
columns.  It  is  simply  necessary  to  drive  out  the 
wedges  in  order  to  loosen  the  forms. 


New  Westminster,  B.  C,  shipyards  are  working 
full  time. 
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Building  and  Construction  Throughout 
Canada  Well  Sustained 

IN  nearly  all  branches  of  industry,  continued  activity 
is  apparent,  says  the  Labor  Gazette  <jf  January. 
Buildinij;  and  construction  showed  the  usual  fall- 
int;-  tdT  with  the  settinj^'  in  of  winter  weather,  but 
inside  work  on  commercial  buildings  and  extensions 
to  industrial  plants  aft'orded  a  considerable  volume  of 
employment  in  many  centres.  General  building  opera- 
tions in  the  Maritime  Provinces  were  reported  fairly 
well  sustained ;  Sherbrooke  reported  that  notwithstand- 
ing the  winter  season  building  was  brisk ;  at  other 
points  in  Quebec,  however,  building  was  quiet  except 
where  inside  work  was  being  carried  on.  Toronto  re- 
ported building  active,  construction  being  well  ad- 
vanced on  a  number  of  large  contracts,  which  were 
expected  to  give  work  to  inside  trades  during  the 
winter ;  there  was  a  marked  scarcity  of  houses  at  a 
moderate  rental,  and  a  lafge  number  were  being  erect- 
ed in  the  suburbs.  Owing  to  cold  weather  numbers 
of  workers  were  laid  off  from  work  on  the  Parliament 
Buildings,  Ottawa.  Hamilton  rei)orted  building  active 
for  the  season,  a  number  of  extensions  being  made 
lo  factories  and  schools.  At  Kitchener  numbers  of 
building  tradesmen  were  well  employed  on  extensions 
to  factories.  At  London  building  operations  were 
practically  completed  for  the  season,  building  trades- 
men securing  employment  in  factories.  Winnipeg  re- 
ported huikling  almost  over  for  the  season,  but  at 
Brandon  building  tradesmen  were  active.  A  number 
of  other  points  in  the  West  reported  considerable 
activity  in  building  and  in  repairs. 

Railway  construction  was  quiet,  a^  usual  at  this 
season.  ,  Railway  work  in  connection  with  the  ocean 
terminals  at  JTalifax  was  about  completed  and  it  was 
expected  labor  would  be  laid  off;  the  new  terminals 
were  nearing  completion ;  temporary  freight  sheds 
were  erected  on  the  piers  and  berths  made  ready ;  con- 
tractors had  a  large  number  of  men  at  work  on  the  un- 
finished portions ;  the  Furness-Withy  pier  was  also 
nearly  completed.  Dredging  at  Courtenay  Bay.  St. 
John,  was  suspended  early  in  the  month  and  the  entire 
plant  laid  up.  Work  on  the  new  Welland  ship  canal 
was  suspended  at  the  end  of  the  month  and  a  large 
number  of  men  released.  Vancouver  reported  rail- 
way construction  on  the  different  lines  closed  down 
and  a  large  number  of  men  coming  into  the  cit)'. 


Mainly  Constructional 

East  and  Weat— From  Coast  to  Coait 


'.riic  Mack  Brick  Coiiiiiaiij',  I. id.,  Iia;-  boon  iiicorpoi-atcd, 
with  a  cai)ital  ot  $500,000;  head  ollice  al  Mt>nlital. 

The  Grand  Mere-Three  Rivers  Higiiway  Company.  Ltd.. 
has  been  incorporated,  with  a  capital  of  $63,000;  head  office  at 
Grand  'Mere.    The  company  will  build  and  repair  roads,  etc. 

As  the  first  step  towards  the  cstablisliment  of  a  big  ship- 
building plant  at  Vancouver  the  firm  of  John  Coughlan  & 
Sons  recently  took  out  a  building  permit  for  llif  erooliiui  of 
machine  shops  and  -mould  loft  at  False  Creek. 

Tlie  building  permits  issued  in  Welland,  Uut.,  diiiiiiK  Hie 
month  of  January,  this  year,  arc  valued  at  $2,ril.'>,  as  compared 
with  $4,tli:!  for  the  corresponding  month  last  year. 

Eight  additional  ItiO  h.p.  Bolinder  fuel  oil  engines — mak- 
ing a  total  of  24  engines  of  this  size  <;upplied  to  British  Col 
unibi:\   shipbuilding  lirms   for  >ise  in   the  aiixili:n\    ^•■•I'lig  ves- 


sels under  comttruction — reached  Vancouver  recently,  con- 
signed to  the  Taylor  Engineering  Company,  Ltd.,  Vancouver. 
who  have  handled  the  orders  in  most  satisfactory  fa»lii<iii 
The  etigincs  were  built  at  Stockholm,  .Sweden 

111   the   month   of  January,   I'JIT,  there   wl..     ...   ,.,.. 

issued  in  the  City  of  Montreal,  at  an  estimated  value  of 
$a4!l, «».'<.  This  compares  with  44  permits  in  January,  I'JlO, 
value  .$174,160,  and  Ti  permits  in  January,  1913,  value  $303,261 

The  l)uilding  permits  issued  in  Vancouver  during  Janu- 
ary, 1917,  show  a  substantial  increase  over  the  correspond- 
ing month  last  year.  The  figures  for  January  this  year  are  37 
permits,  at  $ay,04,'j,  while  in  January  i-'ir.  .l...r,.  ,>...r..  ,..,|v 
18  permits  issued,  at  a  value  of  $8,'J1 

The  construction  of  an  interprovincial  railway  from  liuntf, 
.Mta.,  to  Windermere  County,  B.C.,  is  under  consideration  by 
the  Department  of  Public  Works.  Ottawa,  and  the  British 
Columbia  Government.  The  project  will  come  up  f((r  discus- 
sion in  the  British  Columbia  Legislature  this  sprin. 

The  city  architect's  department  of  Toronto  is  preparmg 
for  active  building  operations  this  year.  The  scarcity  of 
houses  entailed  by  the  great  dullness  of  the  building  trade 
during  the  past  three  years  is  expected  to  cause  a  greater 
denian<I  during  1917,  with  a  consequent  activity  in  the  trade. 

The  Provincial  Government  of  Manitoba  have  been  re- 
quested by  the  Union  of  Municipalities,  to  enact  legislation 
providing  for  the  provincial  system  of  good  roads  which  has 
been  under  contemplation.  The  matter  is  in  the  hands  of  the 
t)epartmcnt  of  F^ublic  Works.  It  is  estimated  that  the  expcn- 
ililure  would  be  about  .18,000.000. 

Work  has  been  started  on  clearing  up  the  wreckage  of 
the  coal  unloading  bridge  at  the  New  Ontario  Dock.  Sault 
Ste.  Marie.  Ont.,  which  was  blown  down  in  a  windstorm  last 
October,  and  the  re-erection  of  the  bridge  will  be  commenced 
,is  speedily  as  possible.  The  work  will  l>e  carried  out  hy  the 
Cleveland  and  Erie  Bridge  Company 

The  clerk  of  Ilalton  County.  Oni..  ,>vv..ii.    .....t..<.U  n..- 

lice  that  the  Toronto  and  Hamilton  Highway  Commission 
would  appeal  to  the  Ontario  Railway  and  Municipal  Board  t<> 
comijcl  the  county  to  pay  over  $14,076.50  of  the  Jie.?:^..^ 
which  is  the  estimated  cost  of  the  proposed  new  bridge  at 
Hmnli'.     'l"he  county  will  oppose  the  appeal. 

.\  new  industry  has  located  in  Vancouver,  known  as  the 
Maritime  Motor  Company.  This  firm  has  the  exclusive 
rights  to  manufacture  the  only  type  of  gasoliije-drivcn  raining 
and  logging  locomotive  built  in  Canada.  The  Dominion 
.Safe  Works  will  also  establish  in  Vancouver  in  the  near  future. 
a  site  having  been  secured  on  the  industrial  island. 

During  the  month  of  January.  1017.  building  pirmits  in 
Toronto  were  issued  for  work  estimated  to  cost  93,114. 143,  an 
increase  of  $2,749,322  over  the  same  month  last  year.  The 
*2.. 100.000  permit  for  the  big  departmental  store  to  be  built  at 
I'ollege  and  Yongc  streets  is  included  in  last  month's  figure:, 
but.  even  leaving  out  this  amount,  a  substantia!  increase  is 
shown. 

Repair  shops  for  engiiR,--  ^..i.-,  nf  the  O.....   ....i,,,>,ii 

and  the  Northern  Pacific  railways  will  be  constructed  in  con- 
nection with  the  union  depot  which  is  now  nearly  completed 
on  False  Creek.  Vancouver.  The  construction  of  the  new  sta- 
tion will  be  completed  about  May  of  this  year,  according  to 
the  opinion  of  Engineer  Ford  of  the  Great  Northern.  The 
work  is  being  rapidly  rushed  to  completion. 

Mr.  P.  .^,  Macdonald.  public  utilities  connuis^ionc^  for 
Manitoba,  stated  in  his  first  annual  report,  recently  tabled  in 
the  legislature,  that  investigation  of  the  aqueduct  ol  the 
Greater  Winnipeg  Water  District  by  csperts  assures  the  pub- 
lic that  the  aqueduct  will  fulfill  the  work  for  which  it  was 
designed,  and  that  no  uneasiness  need  he  felt.  With  reference 
to  the  mining  industry  in  Manitoba,  he  said  that  eight  special 
,.(.,  t|i.,-T^-v  1.,  ,,,,,,,,,.,  5-  ,.,,.,  ..,;.,,:  i,.,fi  |„.pn  issued      His  report 
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goes  on  to  say:  "DeveloiJiiieiU  of  the  mining  industry  in  the 
Rice  Lake  district  and  north  of  The  Pas  is  attracting  atten- 
tion, as  indicated  by  the  number  of  enquiries  received,  and 
tliero  is  every  reason  to  Ijclieve  that  this  province  will,  in  tlie 
Mi;ir  future,  have  remarkable  mining  development." 

A  scheme  for  th-e  construction  of  a  water  and  drainage 
systen!.  to  cost  about  $180,000,  has  been  ratified  by  the  pro- 
prietors of  Montreal  South.  This  drainage  system  will  con- 
nect with  the  proposed  intercepting  sewer  for  the  South 
Shore  or  with  an  outlet  into  the  St.  Lawrence.  Preliminary 
plans  have  been  prepared  by  Mr.  E.  Drinftwater,  of  St.  Lam- 
bert. 

A  new  moving  i)icture  theatre  is  to  be  erected  in  Mont 
real,  on  the  site  of  the  present  "London"  Theatre,  on  St. 
Catherine  Street  West,  opposite  Phillips  Square.  The  build- 
ing will  be  iirepro/if,  constructed  of  concrete  and  steel,  with 
a  solid  steel  roof.  The  outside  walls  of  the  old  building  will 
be  left  standing,  and  will  be  used  in  the  construction  of  the 
new  theatre.  The  seating  capacity  will  be  1,200  Tf'O  on  the 
main  floof-  and  4,50  in  the  balcony. 

The  contract  for  the  sub-structure  of  the  proposed  com- 
bination railway  and  passenger  bridge  on  the  St.  John  Val- 
ley Railway  in  New  Brunswick,  across  the  Nerepis  River,  has 
been  awarded  by  the  Department  of  Public  Works  to  Messrs. 
Powers  &  Brewer.  The  bridge  will  be  four  spans  in  length, 
and  all  the  sub-structure  is  to  be  of  stone  and  concrete,  entail- 
ing some  work  of  a  difficult  character.  The  contractors  are 
starting  work  on  the  sub-structure  without  delay.  Their  con- 
tract price  is  between  $60,000  and  $70,000. 

Preliminary  construction  on  the  C.N.R.  terminal  depot  at 
False  Creek,  Vancouver,  is  proceeding  rapidly.  Piling  for 
the  foundation  is  being  driven,  and  concrete  foundations  will 
be  laid  as  soon  as  sufficient  piling  is  installed.  Reinforcing 
steel  for  the  concrete  work  is  now  on  the  job,  and  local  gran- 
ite, which  will  form  a  base  course  15  or  16  ft.  high,  is  also 
cut  and  on  the  works.  Satisfactory  headway  is  being  inade, 
and  it  is  expected  that  the  freight  sheds  will  be  completed 
according  to  contract  by  June  and  the  depot  proper  by  the 
end  of  the  present  year. 

Active  work  on  the  construction  of  the  proposed  exten- 
sion to  the  Canadian  Pacific  Railway  Company's  Pier  "D,"  at 
the  foot  of  Granville  Street,  Vancouver,  is  to  be  commenced 
shortly.  The  pier  will  be  made  about  680  feet  longer  than  it 
is  at  present,  the  estimated  cost  of  construction  being 
$750,000.  The  work  of  filling  in  at  the  end  of  the  present  pier 
is  under  way,  and  three  dredges  have  been  employed  dump- 
ing in  the  material.  When  completed  the  new  pier  will  be 
used  by  the  trans-Pacific  as  well  as  by  the  coast  boats,  the 
liners  using  the  west  side  and  the  coast  boats  the  east  side. 

Plans  of  the  proposed  diversion  of  Columbia  Street,  New 
Westminster,  B.C.,  moving  the  C.P.R.  and  B.C.E.R.  tracks, 
and  constructing  the  C.N.R.  through  the  city,  were  recently 
despatched  to  Winnipeg  for  approval  of  General  Manager 
MacLeod  of  the  C.N.R.  This  has  been  necessitated  by  the 
fact  that  it  was  found  necessary  for  the  C.N.R.  to  give  47 
feet  oflf  their  property  for  the  accommodation  of  the  C.P.R. 
line  to  give  that  company  a  proper  approach.  It  develops 
that  this  work  will  cost  more  than  was  at  first  estimated,  as 
it  will  necessitate  changing  the  location  of  the  C.P.R.  round- 
house. 

The  Committee  on  Roads  and  Bridges  of  the  Council  of 
Victoria  County,  Ont.,  discussed  the  question  of  good  roads 
and  bridges  at  a  meeting  recently  held  in  Lindsay,  Ont.  Mr. 
Huber,  representing  the  Ontario  Department  of  Highways, 
addressed  the  committee  on  the  question  of  their  good  roads 
system.  He  stated  that  the  mileage  contemplated  by  the 
county  was  somewhat  excessive  because  of  labor  difficulties 
and  the  experience  of  the  county  in  this  work.     He  advised 


that  they  join  in  the  good  roads  scheme  now,  in  order  to 
keep  their  main  roads  in  good  repair,  but  not  to  do  construc- 
tion work  until  after  the  war.  As  the  first  step,  he  said,  a 
competent  county  road  superintendent  should  be  appointed. 
In  regard  to  culverts,  he  pointed  out  that  plans  and  specifica- 
tions of  satisfactory  structures  would  be  supplied  by  the 
government,  and  an  engineer  would  go  down  on  special  occa- 
sions free  of  charge.  The  county,  however,  must  supply  its 
own  bridge  engineers. 

Mr.  Hugh  McNair,  gas  expert,  in  a  report  to  tlie  Mani- 
toba I'rovincial  Government  recently,  made  reference  to  pos- 
sibilities of  oil  at  Holland,  stating  that  an  investigation  had 
shown  a  small  outcrop  of  oil  shale,  which  contained  35  per 
cent,  of  crude  oil.  Although  it  was  not  likely  that  oil  would 
be  found  there,  the  government  had  under  consideration  the 
question  of  drilling  one  or  two  wells  so  as  to  secure  samples 
for  analysis.  He  also  stated  that  natural  gas  had  been  struck 
at  the  Rannard  farm,  near  Treherne,  the  pressure  being  :)0 
pounds  to  the  square  inch.  With  reference  to  the  experi- 
ments with  lignite  coal  at  .Souris,  Mr.  McNair  said  that  a 
suction  pressure  semi-bituminous  gas  plant  had  been  installed 
there,  and  the  operation  so  far  had  been  satisfactory.  He 
was  satisfied  that  by  the  installation  of  the  plant  cost  of 
power  production  could  be  reduced  50  per  cent,  and  the  cost 
of  domestic  heating  and  cooking  reduced  by  40  per  cent.  Re- 
ferring to  a  trip  through  Northern  Manitoba.  Mr.  McNair 
said:  "There  is  every  reason  to  be  optimistic  about  its  possi- 
1)ililies,  and  a  proper  examination  and  geological  survey  of 
Ihe  whole  district  would  undoubtedly  help  toward  the  dc- 
\  ilopmont  of  its  mineral  wealth. 


Personal 

Ross  &  Macdonald,  architects,  announce  that  for  the 
duration  of  the  war  their  Toronto  office  address  will  be  61 
(•'ront  Street  West. 

Mr.  A.  R.  McVicar,  road  engineer,  of  Brantford  Town- 
ship, has  been  appointed  superintendent  of  roads  for  Brant 
County,  Ont.,  under  the  county  good  roads  system. 

Major  James  A.  DcLancey,  of  the  engineering  and  sur- 
veying firm  of  Lighthall  &  DeLancey,  Vancouver,  has  been 
awarded  the  Military  Cross.  He  had  been  thrice  promoted 
for  meritorious  actions  since  September,  1915,  and  was  men- 
tioned by  General  Haig  in  despatches  after  the  Ypres  engage- 
ment on  June  3rd. 

Mr.  George  H.  Dawson,  surveyor-general  of  British  Col- 
umbia for  the  past  five  years,  resigned  that  office  at  the  end 
of  the  year,  to  resume  private  practice.  Mr.  Dawson,  who 
has  been  a  resident  of  Vancouver  for  ever  27  years,  was  ap- 
pointed to  reorganize  the  provincial  department,  and  handled 
it  through  the  big  land  boom,  when  the  staff  of  surveyors 
had  to  be  increased  from  less  than  a  dozen  to  over  sixty. 

Mr.  George  K.  Williams,  a  mechanical  engineer  well 
known  throughout  British  Columbia,  is  now  at  Chuquicaniata, 
Peru,  on  a  special  mission  for  the  Guggenheims,  who  own 
there  the  largest  copper  mine  in  the  world,  with  enough  ore 
already  blocked  out,  it  is  said,  to  assure  active  operations  for  jh| 
a  period  of  fifty  years.  Mr.  Williams  superintended  the  erec-  91 
tion  of  the  Crofton  and  Ladysmith  smelters  on  Vancouver 
Island  years  ago,  and  had  charge  of  the  British  Columbia 
Copper  Company's  plant  at  Greenwood  for  three  and  a  half 
years,  followiing  which  he  engaged  in  consulting  work  in 
Vancouver. 


Obituary 


Mr.  Celestine  Blonde,  a  mason  and  plaster  contractor  of 
t.hatham.  Ont.,  died  recently  in  that  city,  following  an  attack 
of  pneumonia. 
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Preparing  for  Peace  Opportunities 

IT  is  particularly  jajratifyinj"-  to  note  the  organization 
that  is  takiny-  place  in  Canada  to  mobilize  our 
human  and  material  resources  for  a  better  prose- 
cution of  the  war.  Late  as  wo  may  have  been  to 
lealize  tlie  seriousness  of  .the  situation,  and  however 
delin(|uenl  our  efforts  may  have  appeared,  it  can,  at 
least,  be  said  that  oui-  endeavors  are  increasinji;,  and 
that  we  are  daily  endeavoring-  to  so  ctjniport  ourselves 
as  befits  us  for  the  task  that  has  i)een  thrust  ui)on  iis. 
From  our  point  of  view,  it  is  particularly  gratifying  to 
observe  tliat  the  eu<.;iueers  of  Canada  are.  almost  to  a 
man,  |)lacing  themselves  at  the  disposal  of  tlie  govern- 
mental authorities,  prepared  to  uuderlake  any  work 
in  their  line  that  thev  may  be  called  upon  to  perform. 
The  favi^)r  with  which  such  schemes  as  the  Joint  Com- 
mittees of  Technical  (Organizations  have  been  met  in 
the  various  provinces  offers  ample  testimony  that 
Canadian  technicallv-trained  men  are  prepared  to  ac- 


cept any  opportunity  for  palru-;,^    ,^ And  that 

there  is  such  need  for  patriotic  service  needs  no  argu- 
ment. Many  are  the  problems  before  civil  and  mili- 
tary authorities  that  require  expert  and  technical  ad- 
vice, a  solution  of  which  can  most  readily  be  obtained 
when  the  men  who  can  .solve  them  are  at  the  state's 
service. 


This  is  but  one  particular  example  of  the  work  of 
oreanization  and  mobilization  and  preparedness  that 
might  be  performed.  The  statement  that  the  war  must 
be  won  at  all  costs  is  true  enough,  but  that  is  nqj  all. 
The  war  will  end,  whether  in  one  month  or  fifty 
months,  and  the  prospect  then,  if  we  do  not  prepare  for 
it  now,  will  not  be  a  happv  one.  It  is  a  grim  spectre 
of  very  substantial  proportions  which  no  man  can  af- 
ford to  icnore.  We  have  frequentlv  heard  of  the  de- 
moralization and  paralysis  that  will  make  problems 
more  difficult  than  those  the  war  has  produced,  but 
little  progress  has  as  yet  been  made  to  prepare  for 
these.  All  efforts  seem  to  have  been  expended  on  see- 
ing the  war  through  first,  without  giving  much  thought 
to  the  aftermath. 

Many  of  these  conditions  will  have  to  be  met  hv  an 
economic  rather  than  an  engineerincr  solution.  There 
is  one  matter  in  particular  that  will  require  all  our 
skill  and  which  will  offer  a  wide  field  for  all  our  rc- 
fiources  and  abilities.  .At  the  close  of  the  war.  and 
perhaps  even  before  it.  vast  construction  and  recon- 
struction work  will  be  demanded  in  the  territories  de- 
vastated by  the  war.  This  will  be  one  of  the  first  mat- 
ters to  be  adiusted  after  cessation  of  hostilities,  and 
yet.  so  far,  very  little  preparation  has  been  made  t" 
meet  these  circumstances.  The  people  in  the  United 
States  are  talking  about  the  share  thev  will  have  in 
this  work  of  rebuildimr.  but  surelv  the  .Allies  will  at- 
tend, as  much  as  possible,  to  these  little  matters  amon? 
themselves,  and  Canada  should  have  a  considerable 
part  to  plav.  Canadian  plant,  methods,  designs,  and 
execution  will  have  wide  opportimity  in  this  work. 
TTowever,  though  there  is  this  scope  for  the  exercise  of 
Canadian  skill  and  the  use  of  Canadian  material,  no 
firm  and  no  contractor  seems  to  have  been  willinir  to 
stake  verv  much,  as  yet.  upon  formulatinsr  a  scheme  to 
make  use  of  his  resources.  So  urgent  will  be  the  need 
of  steel,  concrete,  wood,  glass,  sewers,  pipes,  etc..  and 
the  fabrication  and  erection  of  these,  that  every  con- 
tractor who  wishes  to  .share  in  its  activities  and  re- 
wards should  lose  no  time  in  formine  connections,  .snr- 
veving  the  ground,  and  preparing  plant  for  such  work 
as  he  wishes  to  execute. 


The  opportunities  here  offered  are  chiefly  open  to 
experienced  contractors  who  are  able  to  command  con- 
siderable capital.  Large  amounts  of  monev  will  be 
needed,  and  the  capitalists  must  be  interested.  The 
smaller  contractors  will  probably  have  as  big  an  open- 
ing by  executing  sub-contracts,  while  thev  will  be  left 
to  continue  the  smaller  delayed  works  of  this  country, 
while  the  larger  concerns  are  operating  in  Europe.  If 
contractors  and  builders  wish  to  participate  in  this 
business  now  is  the  time  to  organize — not  when  it  is 
loo  late  and  the  opportunity  has  been  taken  up  bv  other 
interests.  Preparation  now  will  be  half  the  battle,  and 
bv  UKiking  due  readiness  at  the  present  there  will  be 
for  Canadian  contractors  steady  and  vigorous  con- 
struction operations,  with  permanent  business  and  re- 
liable profits. 
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Steel  Development  Needed  at  the  Coast 

Tl  1 1'^  rapid  extensiun  of  liritish  Columbia  iiuiini- 
facture.s  is  brinj^in^  into  greater  prominence 
the  sore  handicap  imi)osed  as  a  resnlt  of  the 
steel  industry  being  as  yet  undeveloped,  de- 
spite the  fact  that  immense  sui)])lies  (jf  iron  ore  exist 
at  many  i^oints  along  the  coast,  as  well  as  in  the  inter- 
ior. Several  attempts  have  been  made  to  initiate  the 
industry  in  a  small  way,  but  what  is  recpiired  is  a 
smelter  comjjany,  v\ith  sufificient  capital  to  undertake 
the  manufacture  of  steel  products  that  now  ha\e  to  be 
imported  at  heavy  ex))ense.  Such  an  industrj^  would 
lie  able  to  supply  raw  material  for  manv  allied  indus- 
tries and  lead  to  Eastern  firms  establishing  braniii  fac- 
tories at  Vancouver  and  Victoria. 

At  a  recent  meeting  of  Victoria  Hoard  oi  Trade  the 
steel  question  wa's  taken  up  by  David  Milne,  manager 
of  the  .Aetna  Iron  and  Steel  Com])any,  which  is  estab- 
lishing a  small  i>lant  at  the  capital.     Mr.  Milne  said: 

'"if  British  Columbia  can,  l)v  building  up  the  smelt- 
ing of  sera))  iron,  lay  the  foimdalion  for  manufactiu-ing 
from  pig  iron,  she  will  establish  for  herself  a  perman- 
ent industry  that  will  l)ring  to  her  untold  wealth.  At 
present  there  is  an  enormous  demand  for  steel  to  make 
shells,  and  if  we  only  had  our  vast  resoiuces  of  iron 
l^roperly  utilized,  we  would  have  .steel  enough  to  han- 
dle so  many  contracts  in  Victoria  that  half  our  men 
and  women  would  be  working  in  munition  factories. 
The  reason  we  have  not  gvit  the  orders  is  a  perfectly 
natiu-al  one,  for  the  Piritish  (iovernment  must  ])ractice 
economy  in  the  buying  of  ammunition  as  much  as  it 
must  in  every  other  work.  The  shells  manufactured 
here  are  made  from  iron  that  is  sent  here  from  the 
East.  With  the  high  rates  of  transportation,  it  is  only 
natural  that  British  Columbia  caniiot  fairly  compete 
with  the  manufacturers  of  the  East,  who  have  the  iron 
at  their  doors.  The  British  Co\ernnient  is  not  to  blame. 
It  is  simply  a  question  of  ct)mmerce.  not  of  ]iatronage." 

Mr.  Milne  stated  tJiat  jjecuniary  aid  from  the  go\- 
crnment  was  essential  if  the  steel  industry  was  to  be 
e.S'tablished  on  the  coast  t^)  the  extent  that  it  warrant- 
ed. Ife  said  that  as  far  back  as  1780  a  man  named 
Humphrey  was  given  a  few  hundred  dollars  b}-  the 
.American  Government  to  examine  into  the  resources 
of  the  country  where  he  li\ed.  The  result  of  his  inves- 
tigations brought  to  the  attention  of  the  world  the  tre- 
mendous wealth  of  Pennsyhania — the  greatest  steel- 
producing  country  in  the  world.  Tlie  development  of 
the  Pennsylvania  mines  was  an  instance  of  wliere  a 
country  projjerly  realized  its  heritage. 


New  Brunswick's  Revised  Highway  Policy 

IX  a  recent  announcement  to  the  ))eople  of  Xew 
Brunswick,  Hon.  II.  F.  Smith,  Provincial  Minister 
of  I'ublic  Works,  outlined  the  new  highway  policy 
of  the  government.  Referring  to  the  demand  for 
good  roads  in  New  P.runswick,  the  Minister  stated  that 
on  the  one  hand  the  i)eoi)le  of  the  ])ro\ince  had  been 
anxious  for  greater  ex])enditures,  while  sufificient  funds 
had  not  been  forthcoming  to  meet  the  requirements. 
In  order  to  overcome  this  difficulty  it  is  ])roposed  to 
place  the  automobile  fees.  \\  hich  it  is  estimated  during 
the  year  1917  will  amount  to  $.SO.00O.  in  a  sejnirate 
fund  for  the  purpose  of  i)ro\-iding  a  Ijond  issue  that  will 
be  made,  and  which  will  Ije  retired,  both  ])rincii)al  and 
interest,  by  the  fees  from  autoiuobiles.  This  bond  issue 
would  be  slightly  in   excess  of  $.SOO,OOC.'     To  provide 


adequate  supervision  and  inspection  of  all  road  con- 
struction and  maintenance  it  had  been  decided  to  ap- 
point an  inspector  of  highways  in  each  municii)ality 
throughout  the  province.  .As, to  the  type  of  road  con- 
struction, it  was  ))ointed  out  that  the  province  could 
n(jt  afford  to  carry  out  work  that  would  be  excessive  in 
cost,  but  the  main  ideas  of  the  .sy.stem  would  be: 
The  widening  of  the  roads  to  a  uniform  width  as  far  as 
l)racticable  :  the  proj^er  drainage  and  crowning  of  the 
roadway;  the  installation  of  concrete  culverts  to  re- 
place the  old  wooden  ones;  and  the  graveling  of  high- 
ways generally,  together  witli  rock  filling,  and  surfacing 
where  it  is  found  that  the  ordinary  earth  will  not  make 
a  sufificient  roadbed  to  endure,  h'fificient  maintenance 
would  be  a  feature  of  the  new  ))olicy.  and  to  meet  this 
need  the  establishment  of  a  patrol  system  was  decided 
uj)on.  This  system  would  extend  throughout  the  pro- 
vince, and  the  patrol  men  would  be  furnished  with 
motor  iKuver  to  enable  them  to  transport  gravel  and 
make  temporary  repairs  if  necessary  ;  also  with  split- 
log  drags  for  the  dragging  of  the  roads  in  their  resjiec- 
tive  sections. 


Estimated  Federal   Expenditures 

Til  I"!  total  expenditure  by  the  Dominit)n  Govern- 
ment for  the  fiscal  year  ending  March  31,  191X, 
is  estimated  at  $203,472,765,  a  decrease  of  $67,- 
.S42,779  as  comjjared  with  the  estiinates  for  the 
current  year.  The  chief  decreases  are  eleven  millions 
in  ))ublic  works  and  twenty-three  millions  in  railways 
and  canals,  while  the  chief  increases  are  the  interest 
on  the  i)ublic  debt,  which  is  estimated  at  over  eighteen 
million  dollars,  and  over  five  millions  increase  in  pen- 
sions, making  the  total  in  jiensions  f)ver  eight  and  a 
half  million.  However,  when  the  supplementary  esti- 
luate.s  are  brought  down,  the  decrease  in  the  expendi- 
ture may  be  materially  lessened.  The  dTstribution  of 
1he  ai)pro])riation  for  the  railways  and  canals  depart- 
ment is  as  follows:  Hudson  Bay  Railway  construc- 
tion, terminals  and  elevator,  $3,000,000;  Quebec 
Bridge,  $1,600,000;  government  railways,  $6,875,000; 
.\ational  Transcontinental  railways,  $500,000;  Wel- 
land  Canal,  $200,000;  Trent  Canal,  $600,000;  provi- 
sion of  report  on  the  railway  situation  of  Canada, 
$120,000.  The  following  are  the  figures  for  other  pub- 
lic works:  Parliament  building  restoration,  $2,000,000; 
Toronto  harbor  imi^rovements,  $1,000,000;  Port  Ar- 
thur and  I'ort  William  harbor  im])rovements,  $750,000; 
Toronto  ])ostal  station  .A,  $500,000;  Bowmanville  pier 
repairs,  $10,000;  Kingston  harbor  improvements,  $52,- 
000;  l^>rt  Burwell  pier  repairs,  $36,000;  Port  Stanley 
harbor  im)M-oveiuents,  $96,000;  Georgian  Bay  Canal 
Commis.sion,  $25,000;  $120,000  for  rejjairs  to  buildings 
in  'I'cironto.  The  sum  of  $452,715  is  also  to  be  voted 
for  the  construction  and  com])letion  of  a  dredging  plant 
for  the  St.  Lawrence  ship  canal. 


Cutting  off'  piles  in  the  dry  ]>elow  water  level  was 
recently  eft'ected  by  means  of  a  movable  cofferdam  of 
a  riveted  steel  cylinder  6  feet  diameter  and  10  feet  long, 
which  was  lowered  around  the  i)ile  to  rest  on  the  bot- 
tom of  the  river.  The  c}linder  was  sealed  l)y  sand  and 
gravel  deposited  outside,  and  was  unwatered  by  a  pul- 
someter.  Men  then  entered  the  cvlinder  and  cut  the 
pile  at  the  exact  elevation  with  an  ordinary  crosscut 
s.iw.  The  cylinder  was  easily  shifted  from  ])ile  to  jiile, 
and  thus  ob\-iated  the  use  of  tiie  floating  pile  driver 
with  a  submerged  circular  saw  mounted  on  a  vertical 
shaft  such  as  is  ordinarilv  used  on  construction  work. 
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Fig.  1.  -IVrspeclive  view  of  plant,  showing  location  of  ll)e  variout  unlit. 


Detailed   Analysis  of  Peterboro  Fire 

Most    Intense    and    Longest   Sustained    Heat    on    Record— Bricks  Ran  Like 
Molasses     Metal  Machinery  a  Molten  Mass — Concrete  Completely  Dehydrated 


I'.ditor,   Contract    Record: 

Dear  Sir, —  In  c<)in])liancc  with  your  re<iuest  I  beg 
to  hand  you  herewith  a  report  on  the  recent  fire  at 
tlie  Quaker  Oats  l)uilding  in  I'eterhorough,  ()ntario, 
also  copies  of  ])hotograi)hs  which,  J  beheve,  in  con- 
junction with  the  re])ort,  will  exjjlain  the  lire  very  well. 

In  my  o])inion  it  would  be  ini])ossiblc  at  the  pre- 
sent time  to  erect  any  building  that  could  resist  a 
fire  of  the  magnitude  and  duration  t<i  which  this  build- 
ing was  subjected.  The  building  was  apparently  con 
structed  in  what  is  known  as  the  four-way  reinforccfl 
concrete  tyj^Ciof  construction.  It  will  be  noted  that 
on  the  first  floors  there  were  no  drop  panels  at  the 
columns  and  also  that  there  was  more  steel  jiut  in 
the  diagonal  strip  than  was  init  in  the  straight  or 
direct  stri]).  This  is  not  in  accordance  with  the  more 
recent  by-laws,  which  usuall\  put  more  steel  in  the 
direct  and  less  in  the  diagonal.  Judging  from  the  re- 
port, however,  the  building  apijarently  stood  u])  un- 
der cpiite  severe  loading  and  due  to  the  fact  that  the 
ditiferent  by-laws  covering  this  type  of  construction 
vary  as  much  as  100  ]>er  cent.,  it  seems  out  of  order 
at  the  i)resent  time  to  ])ass  any  criticism  on  the  way 
this  building  was  designed. 

■S'ours  trulv, 

W.'  W.  I'earse, 
Architect   and    Sui>1.   of 
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*         * 
'oronto, 


I'cbrnarv   l_^  V)V> 


\\.  W.  Pearse,  I'.si 

City  Architect 

City  Hall. 

Toronlo,  (  >ntario 
I  )oar  Sir.— 

I   beg  herewith 


Supt.  of  Uiiilding, 


ot   ni\ 


e 


ftect< 


recent 
of  the 


to  present  a  report* 
trip  to  J'eterboro,  Ontario,  to  study  the 
lire  at  the  plant  of  the  Quaker  Oats  Company.  In 
addition  to  the  written  report,  there  are  three  plates, 
one  table  an<l  fifty-two  photographs. 

Description  of  Plant 
The  general  layout  of  the  plant  previous  to  the  fire 
is  shown  in  Fig.  1.    The  fireproof  warehouse,  in  which 
we  are  most  interested,  is  given  in  plan  in  Fig.  2,  the 

■  rrescntoi!  Iierewith  in  iiljstruct  only. 


collapsed  p(jrtion  being  at  the  bottom  of  the  figure. 
Fig.  3  is  a  typical  cross-section  of  the  reinforced  con- 
crete warehouse,  showing  the  general  constructional 
features;  also  reinf<jrcing  on  the  various  flt)ors. 

The  j)lant.  Fig.  1,  extends  in  a  general  northerly 
and  southerly  direction,  the  left-hand  end  of  this  figure 
being  to  the  south.  The  view  is  therefore  taken  from 
the  north-east.  The  low  building  in  the  foreground 
is  the  boiler  room,  and  in  the  low  shed  to  the  north 
of  it  was  located  the  fire  pump.  Next  to  it  on  the 
south  is  the  dry  house,  identified  by  tlic  four  blank 
wall  panels.  Adjoining  it,  and  separated  from  it  by 
a  fire  wall,  is  the  mill,  and  the  four-storey  building  to 
the  south  of  the  mill  is  a  warehouse,  which  was  di- 
vided into  two  sections  by  another  fire  wall.  Both 
these  buildings  are  of  the  type  known  as  "Mill  Con- 
struction," and  were  separated  by  a  fire  wall.  Tlie 
offices  were  located  on  the  first  floor  of  the  warehouse 
building  at  the  extreme  south  end.  In  the  background 
at  the  right  end  of  the  picture  arc  shown  eighteen 
circular  reinforced  concrete  grain  bins,  and  to  the 
south  of  these  an  elevator  of  wooden  crib  metal-clad 
construction.  IMie  brick  building  adjoining  the  ele- 
vator on  the  south,  is  the  cleaning  building,  through 
which  the  grain  was  passed  on  the  way  over  the  en- 
closed bridge  to  the  top  storey  of  the  dry  house. 

The  Reinforced  Concrete  Warehouse 

Ihe  reinforced  concrete  warehouse  may  be  seen 
ill  I'^ig.  1,  over  the  roof  of  the  warehouse  first  men- 
tioned. It  was  ai)proximately  fiO  feet  wide,  280  feet 
long,  and  basement  and  si.x  storeys  high.  The  first 
four  .storeys  were  built  in  1910  and  the  two  upjjer 
ones  in  1916,  and  the  coniinon  practice  at  these  dif- 
lerent  dates  is  well  re|)resente<l  in  the  details  of  con- 
struction. The  floors  were  designed  for  200  lbs.  per 
s((uarc  foot,  live  load,  and  the  structural  details  arc 
shown  in  Fig.  3.  In  the  first  four  storeys  there  are 
no  drop  jianels  at  the  t<ip  of  the  columns,  and  the 
column  caps  decrease  in  diameter  with  the  columns. 
I  here  is  also  ntore  steel  in  the  diagonal  bands  of  rein- 
forcement than  in  the  direct  bands.  The  circular  re- 
inforcement of  the  column  shafts  consists  of  separate 
>tecl  h<M>ps  about  Ij  j  in.  x  J4  '"•  >rt  section,  spaced 
about  S-inch  centra         '     ''      *' >f  flat  slab  con- 
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Fig.  2— Part  plan  of  reinforced  concrete  warehouse. 

struction  was  not  understood  at  the  time  these  storeys 
were  built,  these  are  features  that  contradict  the  facts 
brought  out  later  by  extensometer  tests,  but  they  re- 
present the  best  construction  known  at  the  time.  The 
upper  two  floors  show  the  column  capital  of  constant 
diameter,  the  drop  panel,  the  correct  distribution  of 
the  slab  steel,  and  the  spiral  form  of  circular  column 
reinforcement.  For  some  reason  or  other,  the  drop 
panels  were  omitted  from  around  the  caps  of  the  wall 
columns  in  the  two  upper  storeys  and  a  bracket  substi- 
tuted. On  the  corner  columns  even  these  brackets  are 
lacking.    Since  a  drop  panel  would  not  have  interfer- 


Flg.  3— Cross-section  below;  horizontal  seclion  above. 

red  with  the  windows,  it  is  hard  to  tell  just  why  this 
was  done,  for  at  these  places  the  bending  moments 
are  most  severe.  It  might  have  been  that  the  type 
of  construction  adopted  required  less  work  on  the 
forms.  It  might  be  fair  to  state,  however,  that  up 
until  quite  recently  another  American  firm  had  this 
Iiracket  system  as  one  of  its  standards,  in  which  case 
they  used  four  brackets  around  the  interior  columns, 
and  no  flaring  heads.  When  the  two  upper  storeys 
were  erected  it  was  decided  to  increase  the  diameter 
of  the  columns  on  the  third  and  fourth  storeys  to  aid 
them  in  carrying  the  additional  load.     This  was  ac- 
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coniplislied  by  wrapping  them  in  expanded  metal  and 
pouring  a  rich  grout  around  them.  The  fifth  floor- 
tlie  former  roof — was  increased  from  7  inches  to  9 
inches  in  thickness  by  laying  expanded  metal  upon 
it  and  pouring  another  2  inches  of  concrete  on  it.  The 
aggregate  used  throughout  was  a  local  gravel  of  good 
([uality.  The  north  wall  of  the  building  was  blank. 
The  east  wall,  facing  the  lane  between  the  rein 
forced  concrete  building  and  warehouse  No.  1  had  a 
large  number  of  windows  with  metal  sash  and  wired 
glass.  The  sash  and  frames  in  the  first  four  storeys 
were  of  hollow  metal,  and  in  the  upper  two  storeys 
were  of  .solid  metal.  On  the  other  two  sides  of  the 
building  ordinary  wooden  frames  and  sash  were  used, 


Fig.  4  (18)  -Tangled  mass  of  machinery -Numbers  in  brackets  Figs.  4  to 
n  correspond  to  circled  numbers  in  Fig.  2. 

with  the  exception  of  the  north  bay  on  the  west  side, 
which  was  the  same  as  on  the  east  side.  All  the  build- 
ings with  the  exception  of  the  concrete  warehouse  and 
the  concrete  grain  bins  of  elevator  B  were  equipped 
with  automatic  sprinklers.  All  the  buildings  shown 
in  Fig.  1,  with  the  exception  of  the  circular  grain 
bins,  are  now  in  ruins.  The  lower  15  feet  of  two 
of  the  tanks  were  somewhat  spalled  and  on  the  easterly 
of  these  two  tanks  one  small  hole  was  burned  through 
the  wall.  As  this  was  below  the  level  of  the  floor 
in  the  bin  it  did  no  damage.  (Note. — added  Febru- 
ary 6th.  The  noon  editions  of  to-day's  papers  contain 
the  information  that  fire  smouldering  along  the  con- 
veyor belt  passages  beneath  these  grain  bins  caused 
an  explosion  which  blew  the  top  of  one  of  these  bins 
into  the  river). 

The  Fire 

The  fire  was  started  about  10.15  a.m.,  by  an  ex- 
plosion in  the  Dry  House.  The  exact  cause  of  the 
explosion  has  not  yet  been  determined,  but  is  under 
investigation  by.  Provincial  Fire  Marshal  Heaton. 
Both  the  north  and  cast  walls  of  the  Dry  House  were 
blown  out  by  the  intensity  of  the  explosion,  and  as  the 
plant  was  in  operation  and  all  fire  doors  open,  the  mill 
was  filled  with  fire  on  all  floors  at  the  same  time.  The 
fire  spread  rapidly  through  the  mill,  but  was  kept  from 
breaking  into  the  warehouse  for  a  little  while  by  the 
wall  and  by  the  fire  doors  which  the  employees  of  the 
Quaker  Oats  Company,  under  the  direction  of  Superin- 
tendent W.  H.  Deiiham,  managed  to  get  closed  before 
the  fire  got  that  far.  There  was  a  fair  easterly  wind, 
which  drove  the  flames  across  the  bridge  into  the 
Cleaning  Building  and  FJevator  A ;  and  when  the 
Mill  and  Warehouse  No.  1  were  on  fire,  subjected  the 
concrete  warehouse  to  a  fearful  exposure.  About  11 
a.m.  the  contents  of  the  reinforced  concrete  warehouse 
began  to  blaze,  the  fire  starting  on  the  third  and  fourth 


floors  where  there  were  large  piles  of  box  shocks.  An 
attempt  was  made  by  employees,  under  Mr.  Den- 
ham's  direction,  to  close  such  windows  as  were  open 
and  to  get  a  stream  of  water  on  the  blaze,  and  they 
succeeded  in  closing  all  except  one  of  the  windows, 
but  could  not  reach  that,  because  of  the  fire. 

Early  in  the  fire  the  wired  glass  in  the  east  face 
of  the  warehouse  building  was  hanging  in  sheets  down 
the  wall,  and  the  wooden  frame  and  sash  from  the 
south  wall  were  completely  gone.  It  was  in  the  west 
and  middle  windows  of  the  second  and  third  floors 
that  cast  iron  sash  weights  were  found  partly  fused. 
The  fire  raged  in  the  concrete  warehouse  without  one 
dro])  of  water  being  poured  on  it  till  6  p.m.,  when 
six  and  two-third  bays  north  of  the  centre  of  the  build- 
ing fell. 

How  the  Fire  was  Fought 

In  falling,  the  north  wall  of  the  Dry  House  buried 
(lie  Boiler  Room,  and  the  east  wall  carried  with  it  a 
()-inch  sprinkler  riser,  at  the  same  time  burying  the 
valve  controlling  this  riser.  The  fire  in  the  mill 
w<nil(l  naturally  open  up  the  sprinklers  fed  by  two  6- 
inch  connections  in  the  mill,  with  the  result  that  witii 
three  6-inch  streams  drawing  from  one  8-inch  main 
the  pressure  was  reduced  to  practically  nil.  Thus  the 
l)rivate  fire  protection  was  put  out  of  commission  at 
the  very  start,  and  during  the  early  stages  of  the  fire 
the  city  system  was  badly  crippled. 

Damage  to  Buildings 
The  condition  of  the  buildings  after  the  fire  may 
l)f  judged  from  Fig.  4,  which  shows  the  tangled  heaps 
of  machinery  in  the  mill,  and  part  of  the  reinforced 
concrete  warehouse  in  the  background.  So  intense  was 
the  fire  that  not  even  one  charred  stick  of  wood  may 
be  found  on  the  plant.  Fig.  5  gives  a  general  view  of 
the  remains  of  the  concrete  warehouse.  Near  the  left 
edge  of  Fig.  4  will  be  noticed  one  of  the  lower  storey 


Fit.  5  (IS)— Concrete  warehouse  following  the  fire. 

columns  around  which  may  be  seen  the  circular  hoop- 
ing. From  the  distribution  of  the  debris,  it  may  be 
concluded  that  in  collapsing  the  building  settled 
straight  downward. 

Temperatures  Developed  in  the  Fire 
Eloquent  testimony  as  to  the  temperature  developed 
in  the  reinforced  concrete  building  is  given  by  the  ex- 
pansion cracks.  Owing  to  the  heating  of  the  floors 
and  their  consequent  expansion,  the  length  of  the  build- 
ing considerably  increased,  and  caused  peculiar  diag- 
onal cracks  to  appear  in  the  brickwork.  At  the  other 
end  of  the  building  the  cracks  run  diagonally  down- 
ward in  the  opposite  direction.    One  curious  effect  of 
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expansion  dne  to  hetit  was  found  in  the  elevator  pent- 
house. The  upper  end  of  the  elevator  guides  came  to 
within  an  inch  of  the  ceiling  formed  by  the  pent- 
house floor  slab.  Dne  to  expansion,  these  guides 
l>ushed  two  holes  through  this  slab. 

In  the  foundation  wall  of  the  Dry  House,  the  lime- 
stone was  calcined  to  a  depth  of  nearly  a  foot.  This  is 
evidence  of  long  continued  heat.  Fig.  6  shows  the 
effect  of  the  heat  radiated  from  the  burning  concrete, 
warehouse  upon  the  walls  of  warehouse  No.  1  across 
a  lane  40  feet  in  width.  At  many  points  about  the 
plant  freight  cars  were  standing,  and  all  but  the  metal 
parts  were  entirely  consumed. 

The  temperature  in  the  interior  of  the  building  in 
places  must  have  been  very  .intense,  for  melted  metal 
parts  of  machines  may  be  found  here  and  there  in  the 
ruins.  In  the  front  windows  of  the  second  storey  and 
in  the  front  and  some  of  the  west  windows  on  the  third 
storey  of  the  concrete  warehouse  were  foimd  melted 
sash  weights.  In  some  cases  they  were  but  slightly 
fused,  in  other  cases  two  or  more  weights  had  run 
together,  and  in  several  places  on  the  third  floor  the 
weights  were  reduced  to  shapeless  masses  of  cast  iron. 
On  the  inside  of  the  walls  of  all  the  buildings  may  be 
foinid  large  ])atches  of  fused  brickwork  of  which  I'ig. 
7  gives  an  example.  This  view  was  taken  on  the  third 
.storey  of  the  reinforced  concrete  warehouse.  The 
melted  brick  ran  down  the  face  of  the  wall  and  out 
ujion  the  floor  like  molasses,  for  a  distance  of  about 
18  inches,  and  over  the  doorway  it  trickled  across  the 
face  of  the  concrete  lintel  and  dripped  from  there  to 
the  floor.  Upon  breaking  off  some  of  this  fused  brick 
from  the  lintel,  it  was  fotmd  that  the  concrete  had  been 
badly  calcined  beneath  the  running  brickwork.  From 
the  fact  that  cast  iron  melts  at  about  2200  degs.  F.  and 
that  brickwork  reaches  the  stage  of  incipient  fusion  at 
about  the  same  temperature,  it  must  be  concluded  that 
at  many  places  during  the  conflagration,  temperatures 
in  the  neighborhood  of  2.300  degs.  F.  mu-st  have  been 
reached. 

Effects  of  the  Fire  on  the  Concrete  Building 

That  the  concrete  building  became  such  a  wreck 
is  something  that  may  cast  grave  doubts  upon  the  fire- 


Fig.  6  (24)— Heat  effect  on  bricks  across  40  foot  lane, 

resisting  qualities  of  flat  slab  construction.  Six  and 
two-thirds  bays  out  of  fourteen  have  fallen  in  an 
almost  shapeless  heap  of  debris.  The  cement  in  the 
floors  of  the  parts  still  standing  is  dehydrated  com- 
pletely through,  and  when  a  block  of  the  floor  slab, 
such  as  may  be  seen  hanging  from  the  reinforcing  rods 
is  detached,  it  may  be  broken  easily  by  dropping  it 
on  the  ground  or  rapping  it  against  another  such  block. 
As  may  l^e  seen  in  Figs.  8  and  9,  the  flociir  slabs  prac- 


tically e\crywhere  sag  somewhat,  and  in  many  places 
are  at  the  point  of  incipient  failure. 

If  we  consider  the  effect  of  heat  upon  concrete  it 
may  shed  some  light  on  the  subject.  Experiments  up- 
on the  heat  conductivity  of  concrete  are  rather  few, 
but  from  those  of  Professor  Ira  fl.  Woolson,  reported 
in  the  Proc.  Am.  Soc.  Test.  Mat..  \'ol.  VII.,  1907,  p. 
408,  wc  learn  that,  when  subjected  to  a  temperature 
of  1500  degs.  ¥.  for  two  hours,  a  point  2  inches  from 


Fig.  7  (28)— Melted  bricli  ran  Mke  molasses. 

the  exposed  surface  of  a  block  of  concrete  had  its  tem- 
perature raised  between  500  degs.  F.  and  700  degs.  F. 
We  learn  also  that  de-hydration  of  the  cement  crystals 
begins  about  500  degs.  F.  and  is  complete  at  about  900 
degs.  F.  Thus  we  may  reason  that  de-hydration  has 
reached  a  point  of  2  inches  below  the  surface  of  a  i)iece 
■  <i  concrete  after  being  subjected  to  a  temperature  of 
1500  degs.  F".  for  two  hours.  In  the  reinforced  concrete 
warehouse  under  consideration,  we  had  a  tem])erature 
that,  according  to  those  who  saw  it,  "was  like  a  blast 
furnace  by  1  o'clock,"  and  which  at  the  time  of  the 
collapse,  at  6  p.m.,  had  lasted  five  hours.  We  have 
seen  that  it  must  have  reached  2300  degs.  F.,  and  that, 
owing  to  the  great  (juantity  of  fuel,  must  have  been 
maintained  practically  constantly.  The  fact  that  the 
floor  slabs  are  completely  dehydrated  is  therefore  not 
l)eyond  comprehension,  nor  does  it  contradict  tlic  evi- 
dence of  the  ex])eriinents  cpioted. 

In  addition  to  this.  Professor  J.  H.  Johnson,  in 
his  "Materials  of  Construction,"  states  that  the  work- 
ing strength  of  steel  decreases  with  a  rise  in  tempera- 
lure,  and  that  this  decrease  takes  place  at  the  rate  of 
api)roximately  four  per  cent,  for  each  100  degs.  F.  in- 
crease. If  we  take  the  evidence  of  the  brick  shown 
in  Fig.  7,  which  shows  that  a  temperature  of  over 
2000  degs.  F.  penetrated  two  inches  into  a  material 
of  just  about  the  same  conductivity  as  concrete,  and, 
from  this  assume  that  the  slab  rods  reached  this  tem- 
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perature,  it  is  evident  that  their  working  strength  was 
reduced  by  ahrnit  <S0  ])er  cent.  I'^or  steel  with  an  elastic 
limit  of  35,000  lbs.  i)er  s(|iiare  inch,  this  would  mean 
that  the  available  working  strength  was  less  than  7,000 
lbs.  per  s(|uare  inch.  In  the  columns  this  would  not 
be  of  such  grave  importance  as  in  the  floor  slabs,  but 
in  the  slabs  the  stresses  developed  were  in  excess  of 
this  reduced  allowable  stress,  as  will  l)e  shown  later. 
It  is  therefore  probable  that  owing  both  to  the  weak 
ening  oi  the  concrete  in  comjjression  and  the  steel  in 
tension,  the  floors  failed  first  and  carried  the  columns 
with  them.  Whether  any  other  type  of  construction 
would  have  stood  the  fire  better  is,  of  course,  a  matter 
of  conjecture. 

Details  of  Damage  to  Concrete  Building 

As  mentioned  above,  blocks  of  the  concrete  may 
lie  readily  broken.  At  a  depth  of  about  an  inch  the 
aggregate  thus  exposed  sh(5ws  no  noticeable  effect,  un- 
less it  be  of  some  coarsely  crystalline  structure  stich 
as  granite.  One  such  piece  of  granite  as  big  as  a 
man's  fist  was  easily  crushed  by  the  grip  of  one  hand. 
Closer  to  the  surface  the  aggregate  calcined.  The  sur- 
faces, being  directly  in  contact  with  the  fire,  were 
everywhere  calcined  from  y^  in.  to  J/>  in.,  and  on  those 
blocks  which  fell  into  the  fire  in  the  collapsed  portitju 
calcination  is  practically  complete.  At  no  point  is 
there  any  evidence  of  fusion  of  the  aggregate  in  the 
concrete.  Particular  care  was  exercised  in  verifying 
this  fact,  for  in  the  fire  at  the  Tulison  Phonograi)h 
Works  at  West  Orange,  N.J.,  in  1914,  stich  fusion  oc 
curred.  \t  first  glance  the  material  hanging  from  the 
cracks  in  the  ceiling  shown  in  h'ig.  8  might  be  taken 
for  fused  concrete,  but  chemical  analysis  makes  it 
])ractically  certain  that  this  is  phosphatic  material  from 
Ouaker  Oats,  which  was  i)iled  in  cases  on  the  floor 
al)ove.  In  the  exact  centre  of  Fig.  4  the  head  of  one 
of  the  baseinent  columns  may  be  seen^  and  it  looks 
as  though  fusion  had  occurred  at  this  point.  It  was 
largely  iov  the  pur]jose  of  determining  whether  or  not 
this  was  fused  concrete  that  occasioned  my  second 
visit  to  the  plant  in  Peterboro,  and  I  found  that  condi- 
tions had  changed  considerably  since  Fig.  4  was  photo- 
graphed. No  fusion  was  evident,  but  the  large  calcined 
masses  are  rapidly  air  slaking.  This  slaking  process 
had  already  started  at  the  time  of  my  j!i"i'<'4i'y  visit. 

Separation  of  Wearing  Surface  from  Slab 

All  floors  had  been  gi\en  a  1-in.  wearing  surface,  and 
practically  everywhere  throughout  the  standing  ])or 
tion  of  the  building  this  1-inch  surface  has  left  the 
main  slab.  Although  the  wearing  surface  did  not  leave 
the  floor  slabs  so  noticeably  under  the  box  shooks,  it 
is  nevertheless  calcined,  and  can  he  readily  se|)arate(i 
from  the  rest  of  the  floor  by  tai)ping  with  a  hammer. 
Professor  Woolson  has  often  stated  the  opinion  that 
gr,ivel  aggregate  reduces  the  fire  resisting  properties  ' 
of  concrete,  although  his  references  are  chiefl}'  tn 
ijuartz  gravel.  There  is  in  this  fire  much  to  cause 
doubts  as  to  the  correctness  of  this  opinion.  In  ?i 
number  oi  cases  the  aggregate  can  be  seen  exposed.  I  n 
the  third  sti>rey  this  condition  jirevails  over  ])racticall\' 
the  entire  ceiling,  and  patches  of  the  remaining  stnootli 
surface  are  constantly  dropping  ofl".  It  would  seem 
perhaps  more  correct,  in  the  case  of  this  building  at 
least,  to  attribute  this  appearance  to  the  calcination 
of  the  cement  and  gravel  at  the  surface  which  alknved 
it  to  fall  of  its  own  weight.  In  the  case  of  the  deeply 
afl'ected  part  of  the  slab  around  the  column  heail  in  the 
foreground  of  Fig.   10,  the  result  is  more  than   likely 


due  to  the  excessive  compressive  stre.- 

in  this  locality.     ICxposed  corners  on  horizuiil.i 

faces  suffered  everywhere,  as  see  Fig.  12. 

The  reinforcing  rods  even  though  protected  in  some 
cases  with  a  very  thin  coat  of  concrete  were  not  oxi- 
dized imtil  ex]K)sed.  This  might  have  been  inferred 
from  the  fact  that  a  thin  coat  of  cement  mortar  will 
prevent  rust,  which  is  somewhat  analagous  to  the  black 
oxide  formed  on  metal  when  subjected  to  fire;  and 
\vherever  a  slab  failure  occurred  the  broken  ends  of 
the  rods  \\cn-  drawn  dnwn  as  in  any  tyj)ical  tension 
failure. 

Damage  to  Columns 

That  the  sha])e  f)f  columns  has  something  to  do 
with  the  damage  they  sustain  is  shown  in  Figs.  9  and 
1 1,  although  with  the  exception  of  the  two  in  the  back- 
ground of  Fig.  9,  the  scpiare  ones  appear  not  to  be 
badly  affected.  But  the  appearance  of  all  the  col- 
umns shown  is  very  deceptive,  except,  perhaps,  those 
of  Fig.  11,  which  are  not  so  bad,  being  in  a  part  of  the 
basement  where  there  was  less  combustible  material. 
The  dehydration  spoken  of  before  has  affected  the  col- 
miuis  as  well  as  the  slabs,  and  extends  to  well  inside 
the  circular  hooping.  A  month  ago- this  was  scarcely 
aj)|)areut.     The  weather  in  the  meantime  has  caijse<l 


Fig.  8  (33)— Floor  slab  cracked  and  sagging. 

the  appearance  of  the  concrete  to  change.  A  ni'>nth 
ago  a  freshly  fractured  piece  of  dehydrated  concrete 
could  scarcely  be  distinguished  from  a  good  piece,  but 
the  weakness  is  now  apparent,  the  mortar  amongst  the 
:iggregate  having  more  the  appearance  of  dried  blue 
ckiy.  It  is  altogether  j)ossible  that  the  hooping  on  the 
columns  is  largely'  responsible  for  their  not  failing, 
."'ig.  12  shows  the  i)artial  failure  of  a  column  due  t<> 
the  spiral  hooping  not  enclosing  sufficient  of  the  con- 
crete, and  oti'ers  partial  su])i)ort  to  the  statement  just 
macie.  On  all  columns  a  few  light  blows  with  a  ham- 
mer will  detach  large  pieces  of  the  concrete  outside  the 
looping. 

In  heaps  ul  combustible  material  burning  on  the 
outside,  gases  would  be  formed  within  the  pile  and 
slight  explosions  might  thus  occur.  The  fact  that  they 
did  occur  is  evidenced  by  Fig.  \i,  which  shows  a  jxir- 
tion  of  the  fifth  floor  from  below.  None  of  the  ma- 
terial which  came  from  this  destroyed  portion  of  the 
floor  could  be  found  on  the  fourth  floor,  but,  was  lifted 
up  and  deposited  around  the  opening.  This  is  evi- 
dence of  a  slight  explosion  from  below.  Beneath  the 
first  floor  there  were  one  or  two  similar  jiuffs.  The 
fact  that  there  could  not  have  been  any  explosion  of 
magnitude  may  be  drawn  from  a  consideration  of  sev- 
eral of  the  photos,  which  show  that  the  building  ap- 


160 


THE    CONTRACT     RECORD 


February  21,  1917 


parently  settled  straight  downward.  Other  instances 
were  noted  of  a  number  of  columns,  which  apparently 
dropped   directly  down. 

Effect  of  Fire  Doors  and  Wired  Glass 

As  to  some  of  the  details  of  construction,  the  solid 
metal  fire  doors  stood  the  heat  much  better  than  the 
wood  tin-clad  doors  when  subjected  to  about  the  same 
heat  condition.  The  trap  doors  in  the  stairway  arc 
complete  ruins.  From  this  we  may  rea'ch  the  con- 
clusion that  the  solid  metal  fire  doors  offer  a  more 
effective  resistance  to  fire  than  do  the  wood  tin-clad 
ones,  and  also  that  trap  doors  can  never  take  the  place 
of  a  proper  stair  enclosure. 

Early  in  the  fire  the  wired  glass  was  completely 
gone,  and  may  be  found  hanging  in  sheets  down  the 
outside  of  the  walls,  or  running  down  the  brick  inside 
as  noted  at  several  points.  It  must  have  kept  the  fire 
out  of  the  concrete  warehouse  a  little  while,  for  the 
first  fire  to  gain  admittance  did  so  through  an  open 
window  near  the  north  end  of  the  building;  but  as  to 
resisting  severe  exposures,  its  value  is  not  great.  It 
is  possible  that  iron  shutters,  if  they  had  been  in 
working  order,  would  have  afforded  much  better  pro- 
tection ;  for  even  if  they  were  not  of  the  automatic 
closing  type,  the  employees  had  time  enough  to  close 


Fig.  9  (37)— Floor  slabs  sagging. 

them  by  hand,  as  they  did  the  openings  in  the  wired 
glass  windows.  The  metal  window  sash  and  frames, 
both  hollow  and  solid,  withstood  the  heat  very  well. 
The  wooden  frames  were,  of  course,  quickly  consumed 
and  the  plain  glass  was  worthless. 

Effect  of  Design  and  Loading  on  Failure 

The  permissible  load  on  the  first  four  floors  varies 
greatly,  depending  upon  the  governing  conditions.  The 
diagonal  bands  have  an  excessive  strength  and  the 
straight  bands  are  somewhat  deficient  in  steel,  but 
the  weakest  point  in  the  design  is  in  the  column  head 
areas.  Owing  to  the  fact  that  the  slab  is  the  same 
thickness  throughout  the  resisting  moment  of  both 
steel  and  concrete  over  the  column  head  is  quite  inade- 
quate for  the  design  load.  This  is  more  apparent  in 
the  wall  panels  than  in  the  interior  panels,  and  the 
effect  is  probably  heightened  owing  to  the  fact  that 
the  building  it  but  three  panels  wide.  As  these  four 
floors  were  built  before  the  laws  governing  flat  slabs 
had  been  investigated  to  any  extent,  this  need  not  be 
regarded  as  a  reflection  on  the  designer,  for  the  class 
of  work  was  excellent.  The  fifth  floor,  owing  to  its 
increase  in  thickness,  and  the  method  by  which  this 
was  accomplished,  does  not  lend  itself  to  computa- 
tion. The  sixth  floor  and  roof  represent  the  most 
modern   methods  of  flat  slab   construction,  with   the 


exception  of  the  fact  that  no  drop  heads  were  pro- 
vided around  the  wall  column  caps  where  they  were 
probably  most  needed,  and  the  brackets  provided  on 
the  columns  were  in  no  way  reinforced.  For  shear, 
these  brackets  were  sufficient,  but  thev  were  verv  lack- 
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Fig.  10  (34)  — Failure  due  to  excessive  compressive  stress. 

ing  in  providing  resistance  to  bending  moments. 
Other  than  this,  the  class  of  work  on  the  two  upper 
storeys  was  good. 

From  the  location  of  the  elevator  shaft,  the  work- 
men found  it  very  much  easier  to  begin  their  loading 
from  the  north  end  of  the  building,  and  to  fill  both 
side  aisles,  reserving  a  trucking  space  down  the  centre 
of  Ihe  building.  This  method  of  procedure  naturally 
put  the  bulk  of  the  load  on  the  side  panels  where  the 
structure  was  least  able  to  carry  it. 

Conclusion 

The  first  lesson  to  be  drawn  from  this  conflagra- 
tion is  that  absolutely  "fireproof"  construction  is  a 
chimera,  for  if  heat  is  sufficiently  intense  and  long  en- 
during, no  material  can  withstand  it.  This  fSct  has 
been  demonstrated  in  fires  upon  practically  all  the 
materials  of  "fireproof"  construction,  and  now  the 
latest  type  of  building  succumbs  to  it.  The  fact  that 
concrete  stood  so  well  in  the  Edison  fire  has  been 
hailed  far  and  wide,  and  the  severity  of  that  fire  was 
so  great  that  it  has  become  somewhat  of  a  criterion 


Fig.  11  (41)— Shape  of  column  affects  amount  of  damage. 

of  fire  intensity.  It  seems  almost  sacrilege  to  say  that 
at  the  Quaker  Oats  fire  we  had  a  more  severe  fire  than 
at  the  Edison  plant.  Yet  in  the  press  of  the  time  cuts 
are  printed  which  show  that  not  one  of  the  large  con- 
crete, buildings  of  the  Edison  plant  had  all  the  floors 
in  full  blaze  at  the  same  time.  Nor  did  the  fire  re- 
main in  full  intensity  for  more  than  an  hour  or  two 
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"any  one  place.  Neither  are  there  more  abundant 
jjroofs  of  intense  heat.  But  in  the  reinforced  con- 
crete warehouse  at  the  Quaker  Oats  plant  a  fire  oc- 
curred ujjon  all  the  floors  at  the  same  time,  of  an  in- 
tensity at  least  equal  to  that  developed  in  the  Edi.son 
fire,  and  it  was  seven  hours  after  the  fire  started  be- 
fore collapse  occurred.  Even  after  two  months  there 
is  considerable  heat  in  the  debris,  and  in  some  places 
there  is  fire  still.  It  is  not  to  be  considered  to  the  dis- 
credit of  flat  slab  construction  that  a  building  of  this 
type  failed  under  such  extraordinary  circumstances. 
There  was  no  fusion  of  the  concrete,  but  the  fusion 


Fgi.  12  (30) -  Failure  due  to  defective  reinforcing. 

evident  at  the  Edison  lire  may  have  been  due  to. the 
nature  of  the  combustible  materials  at  the  points  where 
this  occurred. 

Another  point  emphasized  again  is  that  hazardous 
features  should  be  isolated,  preferably  in  buildings  with 
large  window  areas.  In  this  case  the  large  blank  wall 
areas  of  the  Dry  House,  tended  to  hold  the  pressure. 
Consequently  not  only  were  the  walls  wrecked,  but 
the  fire  was  flung  far  into  the  mill.  In  several  small 
explosions  in  Toronto  wired  glass  has  had  the  eiTect 
of  holding  the  pressure,  with  consequent  damage  to 


Fig.  i:i  (:»)— Evidences  of  slirtht  explosions-Floor  material  from  this 
opening  found  on  upper  floor. 

walls,  so  the  window  areas  recommended  should  pre- 
ferably be  glazed  with  plain  glass. 

As  far  as  the  matter  of  fireproofing  is  concerned,  if 
a  fire  is  of  sufficient  intensity  to  heat  a  nine-inch 
floor  slab  through,  it  is  evident  that  four  and  one-half 
inches  of  fireproofing  would  avail  nothing.  Moreover, 
if  it  is  merely  covered  with  mortar  the  reinforcing  will 
not  oxidize.  In  the  usual  design  of  flat  slab,  the  steel 
is  not  stressed  to  more  than  about  one-third  of  its 
elastic  limit  under  design  load,  so  it  could  readily  stand 


a  lemjjorary  reduction  in  sircngin  .>i  nUy  y^i  vc.l.  i...- 
would  cftrrespond  to  a  rise  in  temperature  of  about 
1250  degs.  F.,  at  which  temperature  the  cement  in  the 
concrete  would  be  completely  dehydrated.  There  is 
nothing  to  be  gained,  therefore,  by  excessive  fireproof- 
ing of  the  rods. 

Respectfully  submitted, 
T.  D.  Mylrea, 
Engineer  in  Charge  of 


Outside  Advice  on  Montreal  Aqueduct 
Scheme 

The  appointment  of  Mr.  Arthur  H.  St.  Laurent,  as- 
sistant deputy  minister  of  public  works ;  Mr.  H.  E. 
Vautelet,  former  chairman  of  the  Quebec  Bridge  Com- 
mission, and  Mr.  J.  B.  McRae,  consulting  engineer, 
Ottawa,  to  examine  and  report  on  the  Montreal  aque- 
duct, ])articularly  in  relation  to  the  proposed  hydro- 
electric development,  is  at  least  a  partial  justification 
of  the  action  of  the  Council  of  the  Canadian  Society  of 
Civil  I'ngineers  and  the  ratepaying  engineers.  The 
reports  of  the  latter  and  of  Mr.  P.  Mercier,  the  chief 
engineer  of  Montreal,  are  in  direct  contradiction  as  to 
the  cost,  economic  value,  and  possibilities  of  the 
scheme,  and  while  Mr.  Mercier  recommended  that  the 
scheme  be  immediately  proceeded  with,  he  also  sug- 
gested that  the  city  should  obtain  the  advice  of  three 
independent  experts.  The  ratepaying  engineers  in- 
sisted that  it  was  imperative  that  an  independent  board 
of  engineers  should  be  appointed,  and  the  Council,  by 
voting  $5,000  for  the  fees  of  the  experts  named,  have 
agreed  that  a  comprehensive  examination  of  the  plans 
is  advisable,  without,  of  course,  admitting  that  the 
criticisms  are  justified.  Mr.  Vautelet  and  Mr.  J-  B. 
McRae  are  members  of  the  Canadian  Society  of  Civil 
ICngineers,  but  have  taken  no  part  in  the  controversy. 
1 1  may  be  that  the  report  will  be  a  complete  vindication 
of  the  scheme,  but  in  view  of  the  opinion  of  the  rate- 
liaying  engineers,  many  of  them  of  the  first  rank  in 
electrical  engineering,  it  is  in  the  best  interest  of  the 
city  that  an  outside  opinion  should  be  obtained  before 
ex])ending  sc\('ral  additional  millions  of  floHars. 


Forty  Per  Cent   of   British   Columbia 
Surveyors   Serving   at  the  Front 

.\t  the  annual  general  meeting  of  the  Corporation 
I  British  Columbia  Land  Surveyors,  held  at  Victoria 
ccentlv,  the  statement  was  made  that  about  40  per 
cent,  of  the  surveyors  of  the  province  arc  now  on  active 
service,  as  well  as  a  large  number  of  their  former  pupils 
and  assistants.  It  was  unanimously  decided  to  extend 
assistance  from  the  fmuls  of  the  corporation  (where 
necessarv)  to  members  who  are  .serving  with  the  forces 
or  their  dependents.  The  following  officers  were  elect- 
ed for  VU7:  Prsident.  N.  F.  Townsend,  Vancouver; 
vice-president.  S.  S.  McDiarmid.  Vancouver;  secretar>'- 
t  rcasurer.  \V.  S.  Gore,  Victoria ;  board  of  management, 
-Messrs.  O.  B.  N.  Wilkie,  F.  C.  Green.  W.  S.  Drewrv. 
John  Elliott,  and  E.  B.  Hermon 


riu-  iii>i>tiiiL;  speed  o£  a  winding  engine  drum  is 
found  b\  multii^lying  the  revolutions  of  the  crank 
shaft  per  minute  by  the  number  of  teeth  in  its  pinion 
and  bv  the  circumference  in  feet  of  the  dnnn  and  divid- 
ing the  results  by  the  number  of  teeth  in  the  drum 
gear,  which  gives  the  luiisting  speed  in  feet  per  minute 
oi  a  single  line  wound  i>n  the  drum. 
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Building  Conditions  as  Shown  by  Permits 


IN  the  adjoining-  curves  is  shown  the  vari;ition  in 
the  value  of  building  permits  issued  in  the  Domin- 
ion of  Canada  during  the  years  1908  U\  1916  in- 
clusive, the  fluctuation  being  indicated  for  each 
])rovince  as  well  as  for  the  country  as  a  whole.  The 
curves  have  been  obtained  from  the  values  of  the  ]jer- 
mits  issued  for  53  cities  and  towns  in  Canada.  As  in- 
dicated by  the  graph,  the  building  conditions  in  Can- 
ada showed  rapid  and  constant  improvement  from  1908 
to  1912,  the  total  value  of  permits  issued  in  1912  being 
more  than  4y,  times  as  great  as  their  value  in  1908. 
The  year  1912  was  the  bumi)er  year,  for  during  this 
period  the  value  of  buildings  erected  reached  the  high- 
est total  in  Canada's  history.  Since  then  it  has  de- 
clined, and  although  showing  a  tendency  to  recover 
during  the  last  year,  it  is  still  very  far  below  1912's  re- 
cord total.  The  boom  that  had  gradually  enveloped 
Canada  reached  its  highest  pitch  in  1912,  so  that  build- 
ing depression  began  before  the  war  and  cannot  be  en- 
tirely traced  to  it.  Canada's  condition,  so  far  as  con- 
struction is  concerned,  reached  a  low-water  mark  in 
1915,  when  the  value  of  permits  hardly  reached  the 
total  of  1908.  The  war  evidently  had  its  effect,  for 
it  reduced  the  value  of  buildings  erected  from  $104,644,- 
437  in  1914  to  $36,100,838  in  1915,  largely  on  account 
of  the  uncertainty  or  lack  (^f  conlidence  that  existed. 
The  year  1915  was,  however,  a  turning  point,  for  dur- 
ing 1916  the  permits  were  18  per  cent,  greater  than 
in  1915.  The  first  effects  of  war  had  apparently  dis- 
solved, leaving  ])eople  readier  and  more  willing  to 
continue  the  postponed  building  of  the  previous  years. 
As  frequently  ])ointed  out,  the  Iniilding  activity  in 
Canada  during  1916  was  nothing  to  be  ]iessimistic 
over. 

Provincial  Conditions 

Investigating  the  building  conditions  b\'  provinces, 
the  curves  ajjpear  to  divide  themselves  into  two  dis- 
tinct groups.  The  curves  for  Manitoba,  Saskatche- 
wan, Alberta  and  British  Columbia,  have  their  ])eaks 
in  the  year  1912,  while  the  highest  pitch  in  the  eastern 
provinces  occurred  in  1913,  one  year  later.  This 
serves  to  indicate  that  the  slumps  are  evident  earlier 
in  the  West,  while  conditions  being  much  stabler  in 
the  East,  declines  are  not  as  rapid.  The  low  values 
to  which  western  permits  fell  in  1915,  as  com])ared  with 
those  of  eastern  provinces,  further  indicates  the  more 
uncertain  conditions  in  the  West.  For  example,  Al- 
berta, which  of  all  the  western  provinces  showed  the 
most  prosperous  condition  in  1912,  fell  to  the  lowest 
point  of  any  province  in  Canada  in  1915. 

The  ])r(jvinces  individually  show  improved  building 
activity  in  1916,  with  the  sole  exce])tion  of  Quebec, 
Avhich  registers  a  decrease.  The  Maritime  Provinces 
are  consistently  steady,  and  although  showing  a  con- 
siderable increase  in  1912,  the  remaining  years  are 
fairly  imiform.  These  provinces  are  the  only  ones 
showing  a  rise  in  the  ])ermit  value  of  1915  over  that 
of  1914.  Ontario  stands  above  all  other  provinces 
in  the  \alues  of  buildings  erected,  those  in  1916  more 
than  equalling  the  total  value  of  buildings  ccmstructed 
throughout  the  rest  of  the  Dominion. 

Not  an  Absolute  Indication 

It  must  be  understood  that  these  figures  apply  to 
buildings   erected   in   cities  only,   and   do   not   include 


those  built  in  rural  districts  or  in  suburbs  just  out- 
side city  limits.  Many  hundreds  of  thousands  of  dol- 
lars' worth  have  been  constructed  just  (jutside  city 
limits  where  land  is  cheap  and  taxes  low.  This  ap- 
])lies  very  largely  to  munition  ])lants  and  the  value  of 
such  buildinjjs  has  not  been  included  nor  shown  in  the 


Variation  in  llie  value  of  building  permits  issued  by  fifty-three 
Canadian  cities  and  towns. 
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curves,  and  hence  these  fififurcs  imisl  not  be  considered 
as  an   absolute   indication   of   Canada's   total   building 

situation.     This  condition,  we  believe,  is  particularly 
true  of  Montreal,  and  similar  conditions  in  other  cities 

may  account  for  the  a|)i)arent  decline  in   the  permits 
of  Quebec  durinj^j  1916. 

In  the  followiii}.^  table  are  given  llu-  comparative 
building;  |)erniits  in  3.5  cities  of  Cianada  for  the  vears 
1915  and  1916:— 

Comparative   Building   Permits   for   1916  and   1915 

I'.iiti  liil.".                    (   ll.UlUl 
Maritime  Provinces, — 

Halifax    $i.;i:i(i.:j2<.)  .$i,ot):i,'jH.'.    j-      .s    iGa,:.Mi 

St.   John    4(U,:J.50  :U0,27.'.   H-             n8,()7.'> 

.Sydney     r:W,10.'  10'.). !)():.'                      7I.7!lT 

Quebec, — 

Ma.isonniuvi'  i«(),;i4.")  7r(),2iio —          :,'jr,.H'>r, 

Montreal     .■|.:(;!4,1S4  8,511,321   —         :i.l77.0:t7 

Ontreinonl    4.''.:(,0:W  •     :!Hi),430   +               (Ki.C.OH 

guehcc     .■.;.i)i:i.l37  2.r>78.042   -j-             .•(.l.'i.l  l.^i 

Thrt-c    Kivir.s ."):t7.:i45  484.21.T   -f-               5.1,13(1 

VVcstmoiint .-)4ij.7.'i4  r,H'JJ()-,  —               43.().';i 

SlicrbrooUf     42.->.()()(l  :;.-.4.(ll)()     \-               Tl.lino 
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An  Improved  Type  of  Trickling  Filter 

Lath,  Pole  and  Brush  Filters,  Providing  Greater  Surface  and 
Allowing    Freer    Air    Circulation,    Give    Excellent     Results. 

By  Lt.-Col.  G.  G.  Nasmith,  C.  M.  G..  Ph.  D.* — 


TIM'",  object  of  c\civ  ini'iliod  of  sevvaj.je  dis]josal 
is  to  resolve  the  conii)licate(l  i)iitrescil)le  or,i.;an- 
ic  materials  present  into  simpler,  largely  inor- 
fjanic,  compounds  which  are  no  !on}4;er  decolii- 
posable  and  inca])able  of  causinj;-  offence;  in  other 
words,  it  is  to  create  a  liarmless  and  non-putrcscible 
cftliient.  .Such  an  ciTliicnt  is  cuininnnlv  said  to  be 
'■piiritied.' 

Methods  siic'.i  as  that  ui  the  septic  tank  fail,  be- 
cause, workinj;'  in  the  absence  of  o.xyji'cn.  they  only 
])artially  split  orj>anic  material,  apd  these  (iroducts  of 
hvdrolj'tic  action  ha\e  still  to  undergo  further  destruc- 
tive proccs.ses  in  the  presence  of  oxyoen  before  they 
became  stable. 

Sevvatje  disposal,  in  the  ordinary  sense  of  ihe  term, 
resolves  itself  in  chemical  terms  to  the  formula:  C)r- 
.nanic  matter-*-oxy!.;en  — inori^anic  m;itter+hmmis  (a 
stable  or>janic  material). 

'i'he  aim  of  e\ery  method  ol  .--cwaiic  dispo.sal  iia.-- 
l)ecn  to  take  adxantajje  of  the  oxydizins'  properties  of 
li\iny  micro-organisms.  Methods  which  have  failed 
.ire  those  whicli  ha\e  not  proxided  the  necessary  condi- 
tions— that  is.  a  sufficiently  large  mass  of  aerobic 
micro-c)rganisins,  properly  harnessed  to  work  in  tiie 
presence  of  an  abundant  supply  of  air 


'  Director  of  Laboratories.  Department  of  Public  Health.  Toronto, 
published  in  Journal  of  Royal  Sanitary  Institute.  Deccnil>er  1916. 
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Without  gt)in.<r  into  detail,  it  has  been  established 
beyond  question  that  the  only  methods  of  .sewage 
treatment  which  fullill  the  above  conditions  are  the 
trickling  filter  and  the  more  recent  activated  sludge 
method. 

The  trickling  filter  requires  specially  prepared  bac- 
teria beds,  several  feet  in  dejJth,  made  of  stone,  sla;.;. 
coke,  or  other  resistant  material,  as  a  nidus  for  the  bac- 
terial growth.  Sewage,  when  sprinkled  or  spray cil 
oyer  the  surfaces  of  such  beds,  slowlv  trickles  over  the 
pieces  of  stone  until  it  finally  reaches  the  bottom,  in 
the  course  of  a  few  weeks  the  pieces  ()f  stone  l>econie 
coated  with  a  pellicle  of  slime,  which  has  been  shown 
to  con.sist  principally  of  bacteria  and  protozoa.  It  is 
this  living  slime  which,  in  the  |)re.sence  of  the  oxvgen 
of  the  air.  oxidizes  organic  matter. 

I'"ri>m  the  sewage  slowly  trickling  over  the  surface 
of  this  bacterial  slime  the  ()rganic  matter  is  abstractc«l 
and  decomposed  into  simpler  jjroducts.  These  simpler 
products  are  chicflv  nitrites-  nitrates.  carl)on  dioxide, 
sulphates,  and  a  brownish-black  non-putrescible  ma- 
terial, easily  sedimented,  called  humus. 

If  air  is  excluded  from  such  beds,  the  oxidiziny 
action  soon  ceases,  or.  if  antiseptics  are  added  in  suffi- 
cient quantity  to  destroy  the  bacterial  slime,  the  oxi- 
dizing action  als<.>  ceases. 

In  the  activated  sludge  method  of  sewage  disonsal 
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a  similar  bacterial  mass  is  gradually  formed  by  blow- 
ing finely-divided  air  through  tanks  filled  with  sewage. 
The  sludge  which  forms  by  this  treatment  is  allowed 
to  settle,  the  supernatant  fluid  allowed  to  run  ofif,  and 
the  tank  again  filled  with  sewage,  after  which  the  pro- 
cess is  repeated.  B\'  degrees  the  sludge  which  ac- 
cumulates acquires  the  same  properties  as  the  slime 
covering  the  filter-beds.  When  fully  matured  this  ac- 
tivated sludge  will  oxidize  the  organic  matter  in  fresh 
sewage  in  from  two  to  four  hours ;  when  agitated  con- 
tinuously with  it  in  presence  of  finely-divided  air  a  per- 
fectly clear  and  stable  efifluent  is  obtained. 

The  two  methods  briefly  described  above  are  prac- 
tically identical  in  principle.  In  the  trickling  filter  the 
sewage  trickles  over  the  bacterial  mass  in  an  atmos- 
phere of  air.  In  the  activated  sludge  method  the  bac- 
terial mass  and  sewage  are  kept  in  intimate  contact  by 
agitation  with  streams  of  fine  air-bubbles.  The  end 
results  are  exactly  the  same.  Furthermore,  as  in  the 
trickling  filter,  the  vast  majority  of  the  bacteria  present 
in  the  sewage,  including  lactose  fermenters,  and  also, 
presumably,  the  pathogenic  varieties,  are  destroyed.  A 
single  exam])le  will  suffice  to  demonstrate  several  of 
these  statements. 

Department    of    Health    Experimental    Sewage    Disposal    Plant,    Toronto — 
Average  Analyses,  June  20.  21,  and  22,  1918. 

Bacteria  per  red  colonics. 
Free     Alb.    Nitrites  and  MacConkev 

NH  .3.    Nil  3     nitrates,     cc.  47°C.       37°C. 

Raw    sewage    16.0         7..'>S         2.66         1.4.'53.3a3         563,333 

-Xctivated  sludRe-tank,  4  hours 
blowinjf  2  cubic  feet   of  air 

per  gallon  of  sewage 8.9         1.9         12.3  5.690  700 

Lath-filter,  treating  4.5  gallons 

of  sewage  per  acre  per  day     10.0         1-7         10.4  0.4(Mi  1.26f! 

In  1912,  in  an  endeavor  to  devise  a  method  for  the 
disposal  of  the  City  of  Toronto's  sewage  and  reduce 
the  estimated  cost  of  the  filter-beds,  I  began  experi- 
ments to  try  to  increase  the  efficiency  of  the  trickling 
bed,  always  keeping  the  principles  involved  in  mind. 
It  was  argued  that  if  the  amount  of  surface  or  bacterial 
slime  could  be  increased  in  a  given  volume,  then  a 
greater  quantity  of  sewage  could  l)e  passed  over  it  and 
oxydized  in  a  given  time. 

Experiments  were,  therefore,  designed  with  the 
object  of  increasing  the  surface  of  the  filter  per  cubic 
yard,  and  of  allowing  freer  circulation  of  air  than  the 
ordinary  types  of  filter-beds  permitted.  Wood  was 
selected  as  the  material  lending  itself  best  to  the  pro- 
blem, and  the  first  filter,  six  feet  square,  was  made  of 
laths.  The  laths  of  the  lowest  layer  were  laid  parallel 
to  one  another,  the  spaces  between  the  laths  being  a 
little  less  than  the  width  of  the  laths  themselves.  A 
second  layer  was  laid  on  top  of  this,  and  at  right  angles 
to  it.  with  the  same  interspace.  A  third  row  was  laid 
parallel  to  the  bottom  mw,  but  in  such  a-  manner  that 
the  laths  covered  the  spaces  left  between  the  latlis  of 
the  lower  series.  In  this  way  a  filter  four  feet  in  depth 
was  constructed  in  which  the  sewage  in  order  to 
reach  the  bottom,  had  to  flow  over  a  very  large  surface 
of  filter.  Air  could  enter  from  all  sides  and  the  top 
through  the  regular  channels  provided — in  fact,  oiie 
can  see  right  through  this  filter,  so  uniformly  regular 
are  the  spaces. 

Sedimented  city  sewage  was  allowed  to  trickle  over 
the  surface  of  this  lath-filter.  In  less  than  a  month  the 
filter  was  mature,  and  the  results  obtained  thereafter 
exceeded  all  expectations.  Where  the  standard  type  of 
stone  filter,  operated  side  b}'  side  with  it  as  a  control, 
treated  two  million  gallons  of  sewage  per  acr?  per  day, 
the  lath-filter  treated  six  million  gallons  and  yielded  a 
non-putrescible  efifluent.  This  lath-filter  has  now  been 
in  continuous  use  for  three  and  a  half  j^ears,  and  has 
never  failed  to  give  satisfactory  results. 


From  these  results  we  argued  that  poles  might  give 
an  even  greater  surface  per  unit  of  volume,  because  the 
poles  would  only  come  into  contact  along  very  narrow 
surfaces  when  built  into  a  filter  like  the  laths.  Two 
such  filters  were  built,  each  .six  feet  square  and  six  feet 
in  depth  ;  after  maturing  they  yielded  practically  the 
same  results  as  the  lath-filter.  They  were,  however, 
very  difficult  to  construct;  it  was  difficult,  also,  to  ob- 
tain an  even  distribution  of  the  sewage  flow,  and  short- 
circuiting  of  the  flow  was  also  liable  to  occur.  This 
form  was  abandoned  as  not  being  of  practical  value. 
One  pole-filter,  however,  was  installed  in  1914  at  the 
City  of  Toronto  Industrial  Farm  to  treat  the  sewage 
from  several  hundreds  of  i^eople.  No  provision  had 
been  made  for  the  fact  that  sewage  in  small  communi- 
ties frequently  comes  in  gushes,  and,  consequently,  as 
the  bed  was  overdosed  at  some  periods  and  had  no 
work  to  do  at  others  the  results  were  not  satisfactory. 
These  defects  have  recently  been  remedied. 

.\  filter  built  of  slabs  of  wood  was  discarded,  as  it 
was  only  capable  of  treating  sewage  at  the  rate  of  three 
and  a  half  million  gallons  per  acre  per  day. 

Finally,  having  proved  our  theory  to  be  correct,  and 
having  made  some  preliminary  experiments,  it  was 
decided  that  brushwood,  pressed  into  bundles,  would 
make  the  ideal  filter  for  filter  beds,  because  it  would 
provide  the  combination  of  a  very  large  surface  area 
and  i)resence  of  air  which  is  so  essential. 

When  the  Town  of  North  Toronto  was  annexed  to 
the  Citv  of  Toronto,  a  few  j'ears  ago,  it  had  a  system 


Lath  filter  provides  greater  surface  and  allows  freei  circulation  of  air 

of  sewage  disposal,  part  of  which  consisted  of  three 
trickling  stone  filters,  each  30  feet  in  diameter.  In  the 
early  spring  of  1914  we  had  the  stone  removed  from 
one  of  these  filters.  Bundles  of  brushwood,  cut  from 
the  woods  near  by,  were  made  on  the  spot  by  means 
of  a  rough  box-press,  wired  together,  and  placed  in  the 
filter  until  a  depth  of  four  feet  had  been  obtained.  A 
space  of  one  foot  was  left  between  the  brush  bundles 
and  the  wall,  and  a  small  space  in  the  centre,  so  as  to 
allow  air  to  enter  freely  from  the  sides.  The  old  re- 
volving distributing  sprinkler  was  then  put  into  opera- 
tion, the  brush  quickly  became  matured,  and  in  two 
months  it  was  treating  sewage  at  the  rate  of  six  million 
gallons  per  acre  per  da}'.  A  very  high  degree  of  nitri- 
fication has  been  obtained ;  the  efifluent  has  been  uni- 
formly stable,  and  the  installation  has  proved  to  be  a 
decided  success.  This  brush-filter  has  now  been  in 
operation  for  two  years,  and  has  worked  just  as  well  in 
winter  as  in  summer.  Of  course,  it  is  always  necessary 
to  cover  filter  of  every  description  in  winter  in  Canada 
to  prevent  freezing.  A  brush-filter  that  was  operated 
in  the  open  to  prove  whether  this  would  occur  in  the 
Toronto  climate  rapidly  froze  solid. 
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After  three  and  a  half  years  the  lath-filter  shows  no 
sifjns  of  incipient  decay,  confirmiiii^  the  common  ex- 
perience that  wood  which  is  kept  constantly  wet  does 
not  decay.  In  both  the  lath  and  brush-filter  the  wood 
is  covered  with  slime,  so  that  the  wood  is  always 
soaked. 

The  advantafjes  of  the  brush-filter  may  be  summar- 
ized as  follows:  (1)  Brush  is  chea|>,  and  may  be  ob- 
tained almost  anywhere;  (2)  skilled  labor  is  not  re- 
(juired  in  construction;  (3)  it  does  not  sludfje ;  the 
slime  will  frequently  bec(jme  c|iiite  thin  after  heavy 
rains,  when  the  scwaj^e  is  diluted,  thous^h  the  efficiency 
of  the  filter  is  unimpaired;  (4)  the  brush  may  at  any 
time  be  removed  and  burned  (5)  it  is  durable:  a  filter 
has  now  been  in  operation  for  over  two  years  without 
showinjj  any  signs  of  decay  ;  (6)  the  distribution  of  the 
scwaj^e  over  the  surface  of  the  filter  docs  not  need  to 
be  very  uniform;  the  general  tendency  is  to  redis- 
tribute itself  in  the  filter  meshwork;  (7)  it  gives  the 
maximum  amount  of  surface,  with  a  freer  circulation 
of  air  in  a  unit  volume  of  space ;  (8)  it  has  proved  to 
be  a  success  when  treating  the  sedimented  sewage  of  a 
city  on  a  large  .scale,  and  has  treated  three  times  as 
much  sewage  to  the  acre  as  the  standard  stone  filter 
will  treat. 

Unfortunately,  on  account  of  the  war,  I  have  not 
been  able  to  give  in  detail  the  results  which  have  been 
and  arc  still  being  obtained  since  the  filters  were  put 
into  operation.  This  brief  summary  is  being  given  in 
order  that  others  may  avail  themselves  of  our  experi- 
ence. Patents  were  applied  for  in  the  year  1914,  in 
order  to  protect  the  City  of  Toronto  until  such  times 
as  our  experiments  should  be  completed.  No  rights  or 
royalties  are  claimed,  however,  in  connection  with  the 
process.  In  fact,  it  is  hoped  that  the  cheapness  of  the 
system  will  enable  communities  to  install  systems  of 
sewage  disposal  in  districts  where  the  high  cost  of  the 
accepted  types  of  installation  have  been  prohibitive  in 
price.  In  the  prairie  provinces  of  Canada,  for  example, 
where  stone  would  in  many  cases  have  to  be  hauled  by 
train  for  hundreds  of  miles  and  costs  a  great  deal,  the 
brush-filter  should  solve  the  problem  in  regard  to  ex- 
pense of  installation. 

In  conclusion,  I  wish  to  express  my  great  apprecia- 
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tion  of  the  work  of  my  assistants — Mr.  J.  Scott,  chemi- 
cal engineer,  who  has  carried  out  the  construction  of 
and  has  been  responsible  for  the  operation  of  all  the 
experimental  filters,  as  well  as  the  chemical  analyses 
in  connection  therewith,  and  Dr.  F.  Adams,  D.P.H., 
who  has  supervised  this  work  in  my  absence.  I  am 
also  greatly  indebted  to  Mr.  R.  C.  Harris.  Commj.s- 
sioner  of  \Vorks,  and  to  Mr.  Worthington.  engineer  in 
charge  of  the  sewage  .system,  through  the  unfailing  co- 
operation and  interest  of  both  of  whom  it  has  been  pos- 
sible to  carry  out  the  experiments  on  a  lart'i-  .-md  urac- 
tical  scale. 


Gait's  New  Public  School 

Til  IC  architect's  perspective  which  we  reprodnre 
herewith  illustrates  the  new  public  school 
which  is  now  in  course  of  erection  in  Gall. 
Ont.  'Ihis  school  is  modern  and  up  to  date  in 
every  particular,  and  is  being  constructed  with  the  best 
materials  and  workmanship,  all  of  the  equipment  being 
of  the  latest  type.  In  designing  the  building  no  super- 
ficial ornament  or  elaboration  has  been  employed,  the 
idea  being  to  produce  a  building  which,  of  its  own  gen- 
eral form  and  proportions,  would  present  a  pleasing 
appearance  and  be  typical  of  the  purpose  for  which  it 
is  intended,  so  as  to  obtain  the  maximum  of  value  at  a 
minimum  of  cost. 

The' school  is  a  two-storey  and  basement  structure, 

and  contains  eight  class  rooms,  four  on  each  floor. 
The  first  floor  also  contains  the  principal's  office  and 
necessary  accommodation ;  also  separate  closets  for 
kindergarten  and  primary  departments.  On  the  .second 
door  there  arc  the  lady  teachers'  and  nurses'  rooms, 
with  private  lavatories  in  connection  with  each;  the 
rooms  are  well  lighted  from  the  outside.  The  class 
rooms  are  of  standard  size,  24  ft.  x  32  ft.,  with  13-ft. 
ceilings.  The  windows  extend  to  the  ceiling,  and  are 
finished  with  splayed  jambs,  giving  the  most  efficient 
distribution  of  light.  The  light  is  admitted  on  the  left 
side  of  all  class  rooms.     Each  class  room  has  its  own 


Up-toHlate  Public  School  at  G«lt,  Ontario 


I 


iiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii 


106 


THE    CONTRACT    RECORD 


February  :ll.  I'jn 


.separate  cloak  room,  from  which  it  is  separated  In-  a 
l)rick  wall,  one  door  openinj^  into  the  class  room  and 
another  into  the  corridor.  All  of  the  doors  open  in  the 
line  of  exit.  All  class  rooms,  cloak  rooms,  teachers' 
rooms,  etc.,  have  plastered  walls  and  ceilings,  with  a 
cement  dado,  3  ft.  6  in.,  extending;  around  each  room. 

The  structure  is  of  brick  construction,  with  stone 
foundations.  The  exterior  is  faced  with  fumed  flashed 
pressed  bricks  of  the  best  quality,  laid  up  in  Flemish 
bond,  with  dark  raked  joints.  Pressed  brick  are  used 
for  the  inner  courses.  .All  of  the  foundation  above 
.e^rade  is  faced  with  rock-faced  Indiana  limestone,  in 
refjular  courses,  each  alternate  .stone  bein<j  a  header. 
P)rickwork  has  been  em|)loyed  to  some  extent  in  the 
interior  finish  of  the  buildint^.  In  the  basement  all  the 
stone  walls  are  lined  with  finished  brickwork,  and  the 
walls  of  the  lavatories,  playrooms,  corridors  .etc.,  are 
of  the  same  material,  the  best  quality  of  red  pressed 
-bricks  beings  employed.  The  \estibules,  also,  and  all 
corridor  walls  on  the  first  and  second  floors  are  lined 
with  brickwork,  the  lower  5  ft.  bein<j  of  fumed  floors 
are  lined  with  brickwork,  the  lower  5  ft.  beinp  of 
fumed  flashed  bricks,  the  same  as  is  employed  on  the 
outside  walls.  This  is  capped  with  a  brick  dado  course, 
and  the  upper  portion  of  the  walls  extending  to  the 
ceiling  is  finished  with  light-colored  buff  pressed 
bricks,  laid  up  in  white  mortar.  The  ceilings  of  the 
corridors  and  vestibules  are  plastered. 

'  .All  rooms  are  separated  by  13-inch  brick  walls  and 
all  interior  trimming  is  of  hardwood,  in  natural  finish. 
The  floors  of  corridors  and  over  the  Ixjilcr  room,  etc.. 
are  of  fireproof  construction,  being  of  hollciw  tile  and 
concrete,  sui)ported  on  steel  beams,  and  finished  with 
the  best  quality  of  hard  maple  flooring,  secured  to 
wood  sleepers  embedded  in  the  concrete.  .All  other 
floors  are  of  hard  maple,  laid  over  a  spruce  sub-floor, 
with  a  heavy  interlining  of  asbestos.  The  stairs  from 
the  basement  to  the  first  floor  are  of  reinforced  con- 
crete, with  slate  treads,  and  the  stairs  from  the  first  to 
the  second  floor  are  of  steel  construction,  having  pan- 
elled newels  and  strings,  with  slate  treads  and  oak 
hand-rails.  The  basement  ceiling  is  jjlastered  on  metal 
lathing. 

The  building  is  roofed  in  accordance  with  the  I>ar- 
rett  Specifications.  The  roofing  is  flashed  to  the  cop- 
ing, all  brickwork  from  the  roof  to  the  coping  l^eing 
covered  by  the  flashing.  The  roof  is  graded  to  two 
internal  points,  and  the  rain  water  is  carried  to  the 
basement,  where  it  is  collected  in  a  large  cistern,  so 
that  the  heating  boiler  may  always  be  supplied  with 
soft  water.  The  roofing  is  laid  over  2-inch,  matched 
Norway  pine  sheathing,  supported  on  6-in.  x  14-in. 
roofing  timbers  set  .S  ft.  apart  on  centres. 

Tool-finished  Indiana  limestone  has  been  used  for 
the  exterior  trim  of  the  building,  all  sills,  lintels,  cop- 
ing, and  other  stone  trimmings  being  of  this  material. 
The  main  cornice  and  the  cornice  to  the  entrance 
porches  is  of  galvanized  iron,  and  painted  and  .sanded 
to  the  same  color  and  texture  as  the  stone  trimmings. 
The  main  cornice  is  su|)porte(l  on  iron  brackets.  The 
roofs  of  entrance  i)orclies  are  co\cred  with  green  slate. 
The  roof  water  from  these  is  carried  to  the  inside  of 
the  building. 

All  exterior  doors  open  to  the  outside  and  are  pro- 
tected by  porches.  Vestibules  are  also  provided  at 
each  entrance,  with  doors  opening  into  the  main  corri- 
dors and  also  leading  to  the  basement. 

The  heating  of  the  building  is  by  steam,  with  direct 
radiation,  on  the  low-pressure  gravity  return  system, 
and  the  temperature  regulation  is  under  automatic  con- 
trol.   The  ventilation  of  class  rooms,  cloak  rooms,  and 


of  the  playrooms  in  the  basement  is  by  the  single  i)le- 
num  system,  the  air  being  supplied  from  a  motor- 
driven  fan  in  the  basement,  which  draws  the  air  direct- 
ly from  the  outside  and  distributes  it  to  the  different 
rooms.  The  air  is  first  warmed  by  being  drawn  over 
steam-heated  coils,  and  is  under  automatic  control,  a 
uniform  temperature  being  maintained  at  all  times. 
The  lavatories  in  the  basement  are  ventilated  on  the 
exhaust  system,  the  foul  air  being  drawn  ofT  in  each 
by  an  electrically-operated  fan  and  discharged  above 
the  roof  of  the  building.  The  various  cloak  rooms  and 
lavatories  on  the  other  floors  are  ventilated  separately. 
The  sanitary  arrangements  are  very  complete. 

The  building  is  electrically  lighted,  and  has  a  com- 
plete system  of  call  bells,  a  fire  alarm  system,  etc. 
I'ire  iirotection  is  pro\ided  by  a  laJ-ge  stand-pi)5e,  ex- 
;.ehding  from  the  basement,  with  flush  cabinets  con- 
taining valves  and  hose  racks  on  each  floor  and  in  the 
basement. 

Mr.  J.  Evan.-,,  architect.  Gall,  designed  the  school, 
which  is  being  erected  under  general  contract  by  P.  H. 
Secord  &  Sons,  general  contractors,  of  Brantford, 
Ont.  It  will  be  finished,  without  extras,  at  a  total  cost 
of  about  $45,000,  exclusive.  All  brick  for  the  building 
was  supplied  by  the  Milton  Pressed  Brick  Company, 
of  Milton,' and  the  cut  stone  was  furnished  by  the  A. 
&  E.  Nobs  Company,  of  London.  The  steel  stairs  arc 
being  built  and  set  up  by  the  Canada  Wirq  and  Iron 
(roods  Compan\'.  of  Hamilton. 


Quebec  Superior  Board  of  Health  Imposes 
Filtration    Improvements 

The  towns  of  .^t.  .\nne  de  lii-llevuc,  I'ointe  Claire, 
and  Dorval  will  have  to  install  filtration  plants  bv 
next  October,  according  to  a  decision  of  the  Quebec 
Superior  Board  of  Health,  which  has  declared  that  the 
water  of  Lake  St.  Louis  is  unfit  for  drinking  purposes. 
The  question  of  the  City  of  Lachine.  which  also  uses 
the  same  water,  will  come  up  later.  The  City  of  TInll 
re(|uested  the  board  to  suspend  an  order  that  the  city's 
drinking  water  be  filtered,  but  this  was  refused,  as  the 
board  held  that  the  chlorin'ation  of  the  water  was  onlv 
an  emergency  process,  and  that  the  city  must  put  in  a 
filtration  plant.  The  board  approved  the  following 
suggestions  by  the  Committee  on  Sewage  Disposal  and 
Sanitation  of  the  Canadian  Society  of  Civil  Engineers 
(Mr.  .A.  Snrveyer,  chairman)  to  amend  the  Quebec 
Public  Health  Act : 

\.  Plans  for  waterworks,  fillers,  sewerage  systems, 
sewage  dispo.sal  submitted  to  the  .Superior  Board  of 
Health  to  be  always  pre])ared  by  engineers  qualified  to 
practice  in  the  province. 

2.  That  no  by-law  providing  for  the  raising  of 
nionev  for  the  construction,  alteration,  or  extension  of 
anv  works  coming  under  the  juri.sdiction  of  the  Board 
of  Health  be  submitted  to  the  \otes  of  the  electors 
without  first  being  appro\ed  by  the  Board  of  Health. 

3.  That  extensions  or  alterations  to  existing  works 
be  submitted  to  the  lioard  of  Health  for  approval. 

4.  'Iliat  rules  should  be  drafted  to  cmer  the  i)re- 
paralion  and  submission  of  projects. 


The  Joint  Committee  of  Technical  -Organization 
has  sent  out  follow-up  reminders  to  men  who  failed 
to  respond  to  the  first  request  for  information.  It  is 
unfortunate  that  this  should  have  been  necessary,  as 
the  personal  financial  strain  upon  certain  individuals  is 
already  heavy.  The  Committeess  asks  your  assist- 
ance in  the  form  of  a  prompt  reply.  Give  them  your 
help  to  this  extent — it's  war  work. 
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Specifications  for  Concrete  Floors 

Suggested  Recommendations  Covering    Preparation,  Laying   and  Fin- 
ishing   of  Plain    and    Reinforced,    Single   and    Double-Course    Floors 

Continued  from  last  issue    — ^^— — — ^-^^^^^^^^^^^^^— ^— — 


I'l.AlX   eOXfkl'  Tl'.   I'l^OORS. 
•"or  plain  concrete  lloors  the  followiiif^  will 


)|)ly. 


111  addition  lo  tlu' 


general  rc(|iiirc'iiu'nts  : 

Subgrade. 

soli   and   s|)onj4y 


30.  Preparation. — All  soli  and  spoiij^y  i)laces  slial 
be  rcnifived  and  all  dcijressions  tilled  with  suitable  ma- 
terial, wliicl)  shall  be  thoroiif^hly  compacted  in  layers 
not  .exceedin.n'  six  (6)  inches  in  thickness.  The  sub- 
jjjradc  shall  be  thoroiifjhly  tamped  until  it  is  liron.nht  to 
a  firm,  nnyieldiiiL;-  surface. 

.31.  Deep  Fills. — .\11  fills  shall  be  made  in  a  manner 
satisfactor\-  to  the  architect  or  ciiiijineer.  The  use  of 
muck,  cpiicksand,  soft  cl.iy,  spont,'^y  or  ])crisli;il)le  mater- 
ial is  prf)hibited. 

32.  Drainage. — When  required,  a  suitable  drainage 
system  shall  be  installed  and  connected  with  sewers  or 
other  drains  indicated  ])y  the  engineer. 

33.  Depth. — The  subf,rrade  shall  be  not  less  than 
....  (00)  inches  below  the  finished  surface  of  the  Hoor. 

Note. — .^^ubjj^rade  to  be  fi\e  ( .^ )  inches  below  the 
linished  surface  of  the  floor  when  subbase  is  not  re- 
quired, and  at  least  ele\en  (111  inches  below  when  sub- 
base  is  required. 

Subbase. 

(Omit  these  sections  when  subbase  is  not  required.) 

34.  Thickness. — On  the  subbase  shall  be  spread  a 
material  as  hereinbefore  specified,  which  shall  be  thor- 
ouj^hly  rolled  or  tamped  to  a  surf.ace  at  least  ....  (00) 
inches  below  the  finished  ijiade  of  the  floor.  On  fills 
the  subbase  shall  extend  the  full  width  of  the  fill. 

35.  Wetting. — While  compactinfj  the  subbase,  the 
material  shall  be  ke[)t  thorousjjhlv  wet,  and  shall  be  in 
that  condition  when  the  concrete  is  deposited. 

Forms. 

36.  Materials. — h'orms  shall  be  free  from  warp,  and 
of  sufficient  strength  to  resist  sprinj^inp;  out  of  shape. 

Til .  Setting. — The  forms  shall  be  well  staked  or  oth- 
erwise held  to  the  established  lines  and  f;rades  and 
their  u|)per  ed^es  shall  conform  to  the  established 
S;rade  of  the  floor. 

38  Treatment. — .Ml  wood  forms  shall  be  thorough- 
ly wetted  and  metal  forms  oiled  or  coated  wit!i  soft 
soap  or  whitewash  before  depositini^-  any  material 
.■lt,^^inst  them.  .\11  mortar  and  dirt  sliall  be  remo\ed 
from  forms  that  ha\e  been  previously  used. 

Construction. 
39.  Size  of  Slabs. —  The  slabs  or  indejiendently-divid- 
cd  blocks,  when  not  reinforced,  shall  ha\e  an  area  fif 
not  more  than  one  hundred  (100)  s(|uarc  feet,  and  shall 
not  have  dimensions  i^reater  than  ten  (10)  feet.  I.arsjer 
slabs  shall  be  reinforced  as  hereinafter  specified. 

40.  Thickness  of  Floor. — The  thickness  of  the  tlooi 
shall  be  not  less  tliaii  five  ( .^  )  inches. 

41.  Width  and  Location  of  Joints. — \\  hen  recpiired 
1>V  the  architect  or  eiiuineer  in  chai",s.;'e,  a  one-half  (  '<>) 
inch  space  or  joint  shall  be  left  between  the  floor  and 
the  walls  and  columns  of  the  building',  to  be  filled  with 
the  material  before  specified  under  "joint  filler."' 

42.  Protection  of  Edges. — Where  required  by  the 
aixhitect  or  entjincer  in  charge,  the  edges  of  the  slabs 


at  the  joints  shall  be  protected  by  metal.  Unless  pro- 
tected by  metal  the  upper  edges  of  the  slabs  shall  be 
rounded  to  a  radius  of  one-half  iVi)  inch. 

Concrete  Base. 

( Two-course  hloor. ) 

43.  Proportions. — The  concrete  shall  be  mixed  in 
the  proportions  by  volume  of  f)ne  (1)  sack  of  Portland 
cement,  two  and  one-half  (2>^)  cid>ic  feet  of  fine  aggre- 
gate, and  live  f.S)  cubic  feet  of  coarse  aggregate. 

44.  Consistency. — The  materials  shall  be  mixed  wet 
enough  to  produce  a  concrete  of  a  consistency  that  will 
flush  readily  under  slight  tamping,  but  which  can  be 
handled  without  causing  a  se])aratir)n  of  the  coarse  ag- 
gregate from  the  mortar. 

4.T.  Placing. — .\fter  mixinjf,  the  concrete  shall  be 
handled  rapidly  and  the  successive  batches  deposited  in 
a  continuous  o))eration,  completing  individual  sections 
to  the  rc(|iiired  de|)th  and  widtli.  I'lider  nt)  circum- 
stances shall  concrete  that  has  partly  hardened  be  used. 
The  forms  shaJI  be  filled  and  the  concrete  stnick  off 
and  tamped  to  a  surface  the  thickness  of  the  wearing 
course  below  the  established  elevation  <if  the  floor. 
The  method  of  placing  the  various  secticms  shall  be 
such  as  to  j)roduce  a  straight,  clean-cut  joint  between 
them,  so  as  to  make  each  section  an  indej)endent  unit. 
If  dirt,  sand,  or  dust  collects  on  the  base  it  shall  be  rc- 
mo\ed  before  the  wearing  course  is  applied.  Work- 
men shall  not  be  permitted  to  walk  on  the  freshly-laid 
concrete.  Any  concrete  in  excess  of  that  needed  to 
complete  a  section  at  the  stopping  of  work  shall  not  be 
used.  In  no  case  shall  concrete  be  deposited  upon  a 
frozen  subgrade  or  subbase. 

46.  Reinforcing. — Slabs  having  an  area  of  more 
than  one  hundred  ( IfX))  .stpiare  feet,  or  having  dimen- 
sions greater  than  ten  (10)  feet,  shall  be  reinforced 
with  wire  fabric,  or  with  ])lain  or  deformed  bars.  The 
reinforcement  shall  have  a  weight  of  not  less  than 
twenty-eight  (2H|  pounds  per  one  hundred  (100 1 
square  feet.  The  reinforcement  shall  be  placed  U|M»n 
and  slightly  pressed  into  the  concrete  base  immediately 
after  the  base  is  |)laced.  It  shall  not  cross  jcMnts.  and 
shall  be  lapjicd  sufficiently  1.)  develop  the  full  strength 
of  the  met.il. 

Wearing  Course. 

47.  Proportions  for  Mixture  No.  I. —  flie  wearing 
course  shall  be  mixed  in  the  proportions  of  one  (1 1 
sack  of  I'ortlantl  cement,  two  (2)  cubic  feet  of  fine  .ig- 
gregate.  The  minimum  thickness  shall  be  three-quar- 
ters (-Vj)  inches. 

48.  Proportions  for  Mixture  No.  2. — The  wearing 
course  shall  be  mi.\ed  in  the  proportions  of  one  (Ii 
sack  of  Portland  cement  and  one  (1)  ctdiic  \oo\  of  fine 
aggregate  and  one  ( 1  )  cubic  ftwn  on  \o.  1  aggregate 
for  wearing  course.  The  n\inimum  thickness  shall  be 
one  ( 1 )  inch. 

4').  Consistency. —  I  he  mortar  >hall  be  of  the  dry- 
est  consi.stency  possible  to  work  with  a  sawinjj  motion 
of  the  strike  board. 

.Ml.  Placing. — The  wearing  course  shall  be  plac- ' 
immediatelv  after  mixing.  It  shall  be  deposited  on  the 
fresh  concrete  of  the  base  before  the  latter  has  appre- 
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ciably  hardened,  and  brought  to  the  established  grade 
with  a  strikeboard.  In  no  case  shall  more  than  forty- 
five,  (45)  minutes  elapse  between  the  time  the  concrete 
for  the  base  is  mixed  and  the  wearing  course  is  placed. 

51.  Finishing. — After  the  wearing  course  has  been 
brought  to  the  established  grade  by  means  of  a  strike- 
board,  it  shall  be  worked  w  ith  a  wood  float  in  a  man- 
ner which  will  thoroughly  compact  it  and  provide  a 
surface  free  from  depressions  or  irregularities  of  any 
kind.  When  required,  the  surface  shall  be  steel-trowel- 
ed, but  excessive  working  shall  be  avoided.  In  no  case 
shall  dry  cement  or  a  mixture  of  dry  cement  and  sand 
be  sprinkled  on  the  surface  to  absorb  moisture  or  to 
hasten  the  hardening,  but  the  Bruner  method  may  be 
used  if  desired.  Unless  protected  by  metal  the  surface 
edges  of  all  slabs  shall  be  rounded  to  a  radius  of  one- 
half  (>4)  inch. 

52.  Coloring. — If  artificial  coloring  is  used,  it  must 
be  incorporated  with  the  entire  wearing  course,  and 
shall  be  mixed  dry  with  the  cement  and  aggregate  un- 
til the  mixture  is  of  a  uniform  color.  In  no  case  shall 
the  amount  of  coloring  exceed  five  (5)  per  cent,  of  the 
weight  of  the  cement. 

ONE-COURSE  FLOOR. 

53.  Proportions. — The  concrete  shall  be  mixed  in 
the  proportions  of  one  (1)  sack  of  Portland  cement  to 
not  more  than  two  (2)  cubic  feet  of  fine  aggregate  and 
not  more  than  three  (3)  cubic  feet  of  coarse  aggregate, 
and  in  no  case  shall  the  volume  of  the  fine  aggregate 
be  less  than  one-half  (J/2)  the  volume  of  the  coarse  ag- 
gregate. 

A  cubic  yard  of  concrete  in  place  shall  contain  not 
less  than  six  and  eight-tenths (  6.8)  cubic  feet  of  ce- 
ment. 

54.  Consistency. — The  materials  shall  be  mixed 
with  sufficient  water  to  produce  a  concrete  which  will 
hold  its  shape  when  struck  off  with  a  strikeboard.  The 
consistency  shall  not  be  such  as  to  cause  a  separation 
of  the  mortar  from  the  coarse  aggregate  in  handling. 

55.  Placing. — After  mixing,  the  concrete  shall  be 
handled  rapidly  and  the  successive  batches  deposited 
in  a  continuous  operation,  completing  individual  sec- 
tions to  the  required  depth  and  width.  Under  no  cir- 
cumstances shall  concrete  that  has  parti}'  hardened  be 
used.  The  forms  shall  be  filled  and  the  concrete 
brought  to  the  established  grade  with  a  strikeboard. 
The  method  of  placing  the  various  sections  shall  be 
such  as  to  produce  a  straight,  clean-cut  joint  between 
them  so  as  to  make  each  section  an  independent  unit. 
Any  concrete  in  excess  of  that  needed  to  complete  a 
section  at  the  stopping  of  work  shall  not  be  used. 
Workmen  shall  not  be  permitted  to  walk  on  the  fresh- 
ly-laid concrete.  In  no  case  shall  concrete  be  deposited 
upon  a  frozen  subgrade  or  subbase. 

56.  Reinforcing.  —  Slabs  having  an  area  of  more 
than  one  hundred  (TOO)  square  feet,  or  having  any  di- 
mensions greater  than  ten  (10)  feet,  shall  be  reinforced 
with  wire  fabric,  or  with  plain  or  deformed  bars.  The 
reinforcement  shall  have  a  weight  of  not  less  than 
twenty-eight  (28)  pounds  per  one  hundred  (100  square 
feet.  The  reinforcement  shall  be  placed  upon  and 
slightly  pressed  into  the  concrete  base  immediately 
after  the  base  is  placed.  It  shall  not  cross  joints,  and 
shall  be  lapped  sufficiently  to  develop  the  full  strength 
of  the  metal. 

57.  Finishing. — After  the  concrete  has  been  brought 
to  the  established  grade  by  means  of  a  strikeboard, 
and  has  hardened  somewhat,  but  is  still  workable,  it 
shall  be  floated  with  a  wood  float  in  a  manner  which 
will  thoroughly  compact  it  and  provide  an  even  sur- 


face. When  required,  the  surface  shall  be  steel-trow- 
eled, but  excessive  working  shall  be  avoided.  Unless 
protected  by  metal  the  surface  edges  of  all  slabs  shall 
l)e  rounded  one-half  (54)  inch. 


Canadian  Exports  Show  Substantial 
Increase 

Canadian  trade  for  the  last  nine  months  of  1916 
showed  a  tremendous  increase  according  to  the  recent- 
ly issued  figures  given  out  by  the  Department  of  Cus- 
toms at  Ottawa.  A  gain  of  approximately  $700,(XX),- 
000  was  noted  for  the  period,  while  exports  for  this 
period  increased  approximately  $350,0(X),000.  While 
the  large  munitions  exports  amounting  to  over  $1,000,- 
000  a  day  accounts  in  some  degree  for  the  large  in- 
crease in  exports,  there  was  also  a  considerable  expan- 
sion of  general  trade.  The  trade  total  for  the  nine 
months  was  $1,700,563,269  as  compared  with  $1,012,- 
486,000  for  the  last  three  quarters  of  1915.  The  total 
export  figures  for  the  same  period  of  1916  and  1915 
were  $861,629,000  and  $511,534,000  respectively.  Ex- 
ports of  agricultural  products  showed  an  increase  of 
$115,000,000  from  $202,506,000  to  $317,451,000.  Ani- 
mal products  showed  a  marked  advance  from  $78,559,- 
000  to  $93,586,000,  which  is  responsible  to  some  extent 
for  higher  prices,  while  products  of  the  mine  increased 
from  $49,034,000  to  $63,725,000.  Exclusive  of  corn 
and  bullion  the  increase  of  exports  over  imports 
amounted  to  $258,763,000. 


Recommended  Improvements  for  Trail, 
B.C.,  Water  Supply 

Engineer  A.  L.  McCuUoch's  recommendations  re- 
garding the  improvement  of  the  water  supply  system  of 
Trail,  B.C.,  are  contained  in  a  report  recently  submitted 
by  him  to  the  city  council.  He  advises  that  Cambridge 
Creek,  supplemented  by  storage  and  use  of  water  from 
Violin  Lake,  be  employed  as  the  source  of  supply.'  By 
this  means  a  low  water  flow  of  1,5(X),000  U.S.  gallons 
per  day  can  probably  be  obtained.  In  order  to  utilize 
the  storage  possibilities  of  Violin  Lake,  an  earth-fill 
dam  20  feet  high,  with  24-inch  concrete  sluiceway,  is 
suggested,  and  the  laying  of  a  14-inch  tile  pipe  to  Cam- 
bridge Creek.  From  Cambridge  Creek  it  is  proposed 
to  lay  a  wood  stave  pipe  line,  8,400  feet  long,  to  a 
1,000 ,000- gal  Ion  distribution  reservoir  on  the  west  limit 
of  the  city.  This  reservoir  would  be  constructed  of 
earth  embankments,  with  clay  lining,  and  would  have 
an  elevation  of  373  feet  above  the  main  streets  of  the 
city.  The  cost  of  the  whole  proposition,  exclusive  of 
land,  as  estimated  by  Engineer  McCulloch,  would  be 
$46,5(X),  made  up  as  follows :  Violin  Lake  earth  dam,  20 
feet  high,  $3,500;  14-inch  pipe  line  from  lake  to  Cam- 
bridge Creek,  $6,000;  conduit  line  from  Cambridge 
Creek,  8,400  feet  of  8-inch  wood  stave  pipe,  $7,500;  dis- 
tribution reservoir,  1,000,(XX)  gallons,  with  overflow  to 
Trail  Creek,  $6,(X)0 ;  distribution  pipe  system  through- 
out the  city,  $17,500;  addition  of  15  per  cent,  for  con- 
tingencies and  engineering,  $6,000;  total,  $46,500. 


The  largest  dam  in  Europe  was  recently  completed 
near  Barcelona,  Spain.  Abutting  on  almost  perpen- 
dicular cliffs  the  dam  is  constructed  of  concrete  and 
measures  330  feet  in  height  and  700  feet  in  length. 
The  thickness  is  320  feet  at  the  base,  gradually  decreas- 
ing to  14  feet  at  the  top.  The  valley  above  the  dam 
is  now  occupied  by  an  artificial  lake  15^  miles  long 
and  3^  miles  wide. 
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Practical  Hints  for  the  Contractor 

that  may  save  him  time  and  money.     If  you  know  any  labor-saving  scheme, 
send  it  in — preferably  with  illustrations.     We  will  pay  for  all  accepted  articles. 
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Old  Bridge  Piles  Repaired  by  Using 
Concrete  Base 

Replacing  pilinj^  under  wood  bridges  still  in  fairly 
good  repair  as  to  caps,  joists,  and  flooring  is  one  ui  the 
big  items  of  expense  in  places  where  pile  bridges  are 
frequent  and  require  maintenance  for  a  number  of 
years.  In  the  Engineering  News  E.  V.  Moone  de- 
scribes a  method  of  reducing  this  expense  by  putting 
concrete  bases  under  the  piles  that  have  rotted  danger- 
ously at  the  ground  line.  Replacing  a  pile  always 
necessitates  tearing  up  the  deck  of  the  bridge,  remov- 
ing at  least  two  or  three  joists  and  frequently  the  cap, 
and  sometimes  rec|uires  falsework  for  the  pile  driver. 
Where  the  soil  is  firm  and  hard  and  men  can  work  cju 
the  ground,  a  concrete  base  is  put  in,  retaining  the 
upper  part  of  the  old  pile.  The  chief  difficulty  is  to  get 
down  past  the  root  of  the  pile.  This  has  been  sur- 
mounted in  most  cases  either  by  pulling  or  digging  out 
the  lower  part  of  the  pile,  or  by  moving  the  top  of  the 
I)ile  slightly. 

A  7-in.  post  augur  drills  the  holes  to  a  depth  of  5  to 
8  feet.  Sometimes  the  holes  are  reamed  out  by  a  "jab- 
bing digger"  or  a  pile  spade,  which  operation  allows  a 
mu.shroom  base  to  be  formed.  After  filling  the  hole 
with  concrete,  a  round  sheet-metal  form,  a  little  larger 
in  diameter  than  the  hole,  is  placed  at  the  surface.    In 
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Concrete  base  for  old  bridge  piles 

the  form  three  or  four  iron  straps  are  placed,  mi  lliai 
they  will  project  8  to  12  inches  above  the  concrete. 
Each  strap  is  drilled  for  two  lag-screws,  and  the  straps 
are  placed  so  that  the  pile  slips  between  them. 

The  top  of  the  base  is  pressed  down  or  cupped, 
using  either  a  wood  form  or  a  trowel.  This  device 
helps  to  keep  the  pile  firmly  in  place.  The  concrete 
sets  for  48  hours  before  the  pile,  which  is  secured  with 
the  lag-screws,  is  placed. 

A  number  of  bridges  thus  repaired  have  sustained 
heavy  floods  without  damage.  Under  favorable  condi- 
tions this  method  of  repair  is  much  cheaper  than  re- 
placing old  piles  with  new.  and  it  seems  to  be  more 
lasting. 


Shackle  PrevenU  Piling  from  Creeping 

Considerable  difficulty  encountered  in  holding  steel 
sheet  piling  to  the  proper  elevation  during  driving  was 
overcome  by  securing  each  pile  to  the  next  with  a  long 
shackle,  as  shown  in  the  sketch,  from  Engineering  Re- 
cord. This  method  was  adopted  in  connection  with 
the  construction  of  a  river  dam. 

The  piles  were  of  the  14-inch  arched  web  type.  40 
feet  in  length.  They  are  a  permanent  in.staIlation, 
driven  on  the  upi)er  edge  of  the  navigable  pass  founda- 
tion, and  extending  3  feet  into  it.  In  the  sketch,  pile  1 
represents  that  being  driven,  while  piles  2,  3,  and  4 
have  been  previously  driven. 

During  the  driving  of  pile  1  pile  2  would  creep  be- 
low grade,  due  to  the  friction  between  the  piling.  In 
some  cases  the  creeping  of  pile  2  would  commence  as 
soon  as  the  driving  was  started  on  pile  1.  If  this  had 
been  allowed  to  continue  until  pile  1   was  driven  to 


Piling  kept  from  creeping  below  grade  by  f hackle 

grade,  pile  2  would  have  been  from  10  to  12  fcti  .,...,. 
grade.  The  method  used  to  prevent  the  creeping  of 
the  piling  was  to  fasten  a  shackle  to  pile  2  with  a  1J<4- 
inch  short  bolt,  lay  the  other  end  of  the  shackle  jver 
the  top  of  pile  3,  and  insert  a  bolt  in  the  joint  between 
piles  2  and  3  to  prevent  the  shackle  from  being  pulled 
off.  .After  the  shackle  was  in  place,  pile  2  would  con- 
tinue to  creep  for  about  an  inch,  until  the  shackle  be- 
came tight.  In  one  or  two  cases  the  friction  developed 
in  driving  was  so  great  that  pile  2  would  continue  to 
creep,  carrying  with  it  pile  3.  This  necessitated  an  ad- 
ditional shackle  between  piles  3  and  4. 

The  shackle  was  about  1.^  inches  long,  made  from 
1-inch  soft  steel.     The  pib  'Irixcn  with  .^-     and 

4-ton  steam  hammers. 


"The  people  of  Canada  should  practice  econo- 
my, which  results  in  greater  national  saving. 
Every  man  over  twenty-one  understands  how  to 
economize,  and  every  man- can  carry  it  out  if  he 
wants  to  carry  it  out.  Let  us  economize.  Let  us 
make  our  savings  serve  the  purposes  of  war.  Let 
the  people  of  the  Dominion,  by  thrift  and  econo- 
my, make  their  dollars  fight  the  Hun." — Sir  Thos. 
White. 
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Blasting  with  Liquid  Air 

illastiiig'  with  li(|ui(l  air  is  said  to  ha\'c  l)ccn  rapidly 
develoi^cd  in  (ierman\'  since  the  hcj^innin^"  of  tlic  wa)'. 
Holes  drilled  in  rock  are  charged  with  live  cartridges, 
which  are  sim])ly  small  ha^s  soaked  in  a  bucket  of 
liquid  air  after  they  liave  absorbed  a  sufficient  amount 
of  it,  when  they  are  jammed,  like  wet  rajjs,  into  the 
drill  hole  with  a  stick,  and  fired  by  electricity.  .\  sin- 
i^le  90-^rain  cartridt^e  costs  api)roximalcly  6/10  as 
much  as  an  equivalent  dynamite  cartridge.  It  is  said 
to  be  50  per  cent,  more  powerful  than  dynamite  and 
the  cost  just  about  one-half  as  much  in  lart^e  quaiili 
ties. 


Multiplying  the  Reach  of  a  Derrick  Boom 

A  boom  derrick  usetl  to  handle  s]Hiil  excavated 
froiji  the  lock  pit  for  a  Texas  canal  was  ringed  so  thai 
the  s])oil  bucket  handled  by  it  could  be  dumped  at  ;i 
distance  of  300  feet  from  the  mast.  This  was  effected 
by  rigu^^ing  a  trolley  line  cable  from  the  bottom  of  the 
mast  to  a  sheave  on  the  end  of  the  boom,  thence 
through  the  bottom  block  of  the  hoisting  tackle,  and 
to  the  top  of  the  tail  tower,  where  it  was  made  fast. 
The  boom  was  topped  and  the  bucket  hoisted,  and 
was  then  allowed  to  move  downward  on  the  inclined 
trolley  cable  to  the  required  point,  where  it  wa- 
dumped  and  then  retiuned  for  another  load. 

It  was  found  that  for  a  distance  of  300  feet  ;i   12 
foot  drop  was  required,  and  that  a  load  of  2,500  pounds 
was  necessary  for  operation  on  this  fiat  slope.     In  sofi, 
wet  ground  a  gang  of  seven  men,  including  foremen 
and  hoister,  could  handle  137  buckets  in  eight  hours. 


Letter  to  the  Editor 

The  following  letter,  referring  to  i)avements  and 
highways,  is  a  special  plea  for  providing  better  fouu 
dations  than  have  been  used- in  general  in  the  past.  It 
is  pointed  out  that  our  roads  do  not  wear  out  as  a  re- 
sult of  increased  trafific,  but  rather  that  they  are  broken 
down  by  the  increasingly  heavy  traffic  made  ])os.sii)le 
by  modern  automobiles,  motor  trucks,  etc.  A\'e  be- 
lieve the  point  is  well  taken  that  too  little  attention 
has  been  paid  to  road  foundations  and  that  at  a  com- 
paratively small  increase  in  cost  a  mncli  longer  life 
would  be  obtainable. 

Februarv   1,  V)\7. 

Editor  Contract  Record : 

This  com])anv  has  been  building  pavements  and 
roads  and  jiroducing  iiighway  materials  for  thirty-three 
years,  ^^'e  feel  that  our  position  in  the  road-building 
industry  imposes  a  certain  resi)onsibility  upon  us.  It 
is  in  the  discharge  of  such  responsibility  that  we  point 
out  a  serious  and  costly  error  now  being  made  in  prac- 
tically all  communities,  namely,  the  failure  to  provide 
adequate  foundations  for  country  roads  and.  in  many 
cases,  for  city  pavements. 

Our  roads  are  not  wearing  out  by  increasing  quan- 
tity of  traffic  nearly  so  fast  as  they  are  being  broken 
down  by  increasing  weight  of  traffic.  The  remedy  for 
this  condition  is  the  adoption  of  more  substantial  bases 
for  new  roads  in  rural  districts  as  well  as  in  cities. 
Used  in  this  way  for  foundations,  concrete  serves  its 
true  function  as  a  road  material.  Protected  by  asphalt 
wearing  surfaces,  it  does  not  exhibit  the  heaving, 
cracking,  and  disintegration  that  is  seen  when  con- 
crete is  exposed  as  a  road  surface  to  \arying  moisture 
and  temperature  conditions. 

On  the  other  hand,  the  support  r-fforded  by  con- 


ciclc  to  as|)haU  wearing  surfaces  is  as  beneficial  in  the 
building  of  enduring  highways  as  is  the  Jirotection  of 
the  base  ])io\i<led  by  such  surfaces. 

1  he  road  of  asphalt  and  concrete  is,  therefore.  Ilie 
best  dependence  of  those  who  desire  durability  and  a 
means  (jf  carrying  ]>resent  traffic  weights.  It  is  earn- 
estlv  recommended,  therefore,  that  tax])ayers  and  those 
who  represent  them  should  act  in  their  own  interest 
and  demand,  if  concrete  is  to  be  used,  that  both  it  and 
.-isphalt  shall  be  emplox'ed,  not  necessarily  so  as  to  con- 
sume the  maximum  amount  of  either,  but  so  ;i^  to  gel 
maximum  service  from  each. 

The  purpose  of  this  letter  lo  you  i.-.  not  lo  >ugge>i 
that  the  ideas  we  exi)rcss  shoukl  be  accepted  by  you 
unqiiestioningly'  as  gos])el,  but  that  }Ou  do  ])ermit 
them  to  effect  such  a  lodgement  in  your  mind  as  will 
lead  vt>u  to  keej)  them  before  you  and  to  test  their 
acciuacy  at  every  ])ossible  o])p{irtiniity. 

The  element  of  self-interest  in  these  suggestions  is 
this:  That  we  beliexc  the  highest  success  of  any  ])ro- 
duct  is  dependent  upon  its  wisest — not  necessarily  its 
largest — use.  \^ery  trul\-  yom-s. 

The  Barber  Asphalt  Paving  Company, 

A.  W.  Sewall,  President. 


Toronto   Branch  G.S.C.E 

(  Ml  Tuesfiay,  Pebruary  13,  the  Toronto  branch  of 
the  Canadian  St)ciety  of  Civil  Engineers  held  its  regu- 
lar monthly  meeting  in  the  Mining  l>uilding  of  the 
University  of  Toronto.  The  meeting  was  addressed 
bv  Dr.  A.  P.  Coleman,  professor  of  geology,  University 
of  Toronto,  on  "Eabrador  Revisited,"  n  description  of 
his  recent  trip  along  the  coast  and  in  the  interior  of 
this  vast  and  unknown  wilderness.  The  talk  was  for 
the  most  part  descripti\'e  of  numerous  colored  lantern 
slides. 


Mainly  Constructional 

East  and  West— From  Coast  to  Coast 


Messrs.  R.  S.  &  W.  S.  Lea.  consulting  engineers.  Mont- 
real, have  reported  to  the  t'ity  of  Granliy.  P.Q..  on  tlic  supply 
of  water  for  fire  prevention. 

A  by-law  has  been  passed  aulliorizing  a  good  roads  sys 
U'lii   for   Brant  County,  Ont.  .  Very  little  con-;triirt;,nt   work, 
liowevcr.  will  take  place  tliis  year. 

The  Department  of  Public  Works  iiavc  started  soundings 
on  the  River  Thames  in  connection  with  the  proposed  14-fool 
clianuel  from   tliatliam.  (")nt.,  to  Lake  St.  Clair. 

The  .Sarnia  Hoard  of  Trade  lias  asked  the  City  (  ouncil 
I  hat  e.xemi)tion  from  taxes  l)e  granted  for  a  year  on  all  new 
houses  built  in  the  city.  This,  i(  is  ihought,  will  slimulafe 
activity  in  tlie  building  trade. 

The  Woolworth  Company  propose  lo  erect  a  .I  and  10- 
cent  store  in  Welland.  Ont.  The  block  will  be  of  brick  con- 
struction, and  will  have  a  frontage  of  -ID  feet  on  I-:ast  Main 
.Street  and  100  feet  on  Cross  Street. 

Ground  has  l)ecn  broken  for  the  new  plant  of  .\ero|)lancs. 
Limited,  on  DufTerin  Street.  Toronto,  and  llie  work  of  con- 
struction will  be  rushed  through.  It  is  understood  the  plant 
will  be  ready  for  operation  in  two  months'  time. 

.\  rumor  is  afloat  to  the  effect  that  work  on  the  hi.g  de- 
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l)arl mental  sloic  wliicli  il  is  proposed  lo  erect  in  Toronto  ;il 
llic  corner  of  College  and   Yonge  Streets  may  be  delayed  to 
July,  I'JIS.     1 1  is  stated  that  the  lessees  in  the  block  have  re 
ceived  an  offer  of  tlie  renewal  of  their  leases. 

I'lic  newly-completed  seweraRc  system  in  West  Toronto 
CNceeds  the  estimate  by  nearly  $(>()(),0<)0,  the  cost  Ix-inn 
$3,a«r..!i:)«,  instead  of  $1,701,784.  This  increase  was  larRcly 
due,  the  Works  IJeparlmenl  says,  to  the  main  sewers  beinj; 
made  larger  in  order  lo  help  carry  c<junly  sewage. 

Tlic  .S<jcicly  of  licaux  .Arts  .Architects  of  New  York  have 
I)assed  a  resolution  e.xpressinn^  resrel  at  the  K''i<'vous  loss  to 
the  society  and  to  architecture  by  the  death  of  Captain  Cm.  II. 
Blackader.  of  Montreal;  also  expressing  "its  pride  in  hi-, 
glorious  death  for  the  cause  of  liberty  antl  justice." 

The  Imperial  I'auk  has  purchased  the  .".Ox  120  foot  cor 
iier  at  llasliiiKs  and  Homer  Streets,  Vancouver,  B.C.,  for  the 
.■,uni  of  .i;i:i(),0()().  and  will  erect  a  new  building  for  their  own 
use.  This  price  works  out  about  $2, (>()()  a  foot,  which  is  con- 
^iderably  lower  than  any  jirice  paid  for  Hastings  .Street  pro- 
l>crly  for  some  time. 

Hon.  Kobcrl  Koners.  iMiiiislcr  of  I'ublic  Works,  recently 
announced  that  a  new  contract  had  been  prejiared  for  the  St. 
John,  .\'.li.,  harbor  works,  and  that  tenders  would  be  called 
for  immediately  and  work  carried  on  as  expeditiously  as  pos- 
sible, the  .\'orton-(;rirt'ith  Company  ha\ing-  failed  to  carry  out 
the  oriKinal  contract. 

The  Town  of  St.  Mary's  has  recently  purchased  from  lh< 
Storey  I'unip  and  Ecpiipmcnt  Company.  Toronto,  an  8-inch. 
;;-stafi:e  Morris  centrifuual  pump,  capable  of  delivering  1,000 
imperial  K^llons  per  minute  ap;ainst  a  :iOO-foiit  head.  The 
pump  is  driven  by  a  direct-connected  140  h.p.  marine  type 
Van  HIcrck  gasoline  engine. 

The  City  of  Sarnia  will  in   the   near   future   |.iwvide  a  mr 
chauical  chlorine  plant   for  the  old  waterworks,   which   tak<> 
its   water   from    the   St.    Clair    River   through    an    intake    pii>< 
extending  7M)  feet  into  the  stream.  At  the  present  time  chh.i 
iuating  is  done  by  a  plant   operated   by  a  man.  .-ind   this   li.i- 
bcen  found  to  be  very  uncertain. 

Hamilton  contr.ictors  and  real  estate  men,  accordinj;  lo 
report,  are  looking  for  an  unusually  large  amount  of  building 
work  in  that  city  this  coming  summer.  It  is  said  that  the 
large  number  of  advance  plans  now  being  prepared  and  cn- 
c(uiries  being  made  among  real  estate  men  by  citizens  relative 
lo  the  purchase  of  building  lots  warrants  this  opinion. 

The  Mack  lirick  Company,  I.td.,  just  incorporated,  ha\i 
acquired  land  at  Delson  Junction,  P.Q..  an<l  propose  to  ercii 
.1  l)rick  making  plant.  .Mr.  I'.  S.  McKergow,  secretary  of  tUv 
National  lirick  Company  of  Kaprairie,  Ltd..  and  Mr.  I..  W. 
Mc.Arthur.  general  superintendent  of  the  same  company,  ha\c 
resigned  iheir  positions,  and  arc  interesle<I  in  the  new  con- 
cern. 

Three  tenders  for  the  completion  of  the  Manitoba  Par- 
liament lluildings  were  received  by  the  Deparlinent  of  I'ldilic 
Works  on  h'cb.  12.  The  tenderers  were  George  A.  I'liller 
Company,  Ltd.,  Winnipeg,  whose  bid  of  $1,171.82:1  was  the 
lowest:  J.  McDiarmid.  Ltd.,  Winnipeg,  whose  bid  was  .$1,182,- 
'.181,  and  the  William  Cowlin  Company.  Ltd..  Toronto,  at 
$l,lil7,">08.  Numerous  other  tenders  were  received  on  special 
branches  of  the  work,  in  addition'  to  three  on  the  general 
contract.  The  tenders  will  be  considered  by  the  governuienl 
in  due  course. 

The  Montreal  Court  of  Review  ha>  >usl.inud  Uu  jiuIk- 
ineiil  of  tlie  Su|)erior  Court  in  awarding  Dame  Georgette 
K'oy.  foriiuM-  proprietress  of  the  St.  John's.  Que.,  vvalirworks, 
¥112,T.'iO  for  the  properties  expropriated  by  the  town.  The 
town  had  offered  $.")0.7:iO  and  the  owners  wanu^d  $t08,:t80. 
They  were  awarded  $II2.7.'>0.  but  the  mnnicipalitx  aiipealed, 
with  the  above  result.      The  sum  awarded  is  held  to  represent 


$100,000  lor  the  malerial  value' of  the  works  and  $12,T.J0  as 
e(<nipensalion  for  net  revenue  from  IfM'i  |o  Ifi23.  when  the 
charter  would  have  expired. 

lion.   l-"inlay   Macdiarniid,  J'ro>  in^...:    ..: I'ublu 

Works,  told  a  deputation  from  Lincoln  and  Wcntwortli  coun- 
ties which  visited  Toronto  recently  thai  a  road  front  Maniil- 
ton  to  some  point  on  the  international  boundary  would  neces- 
sarily be  included  in  the  proposed  system  of  provincial  In-!' 
ways,  legislation  for  which  would  be  introduced  at  the  i.u 
ing  session  of  the  legislature.  The  depulatirtn.  consisting  ol 
over  fifty  representatives  of  the  counties  mentioned,  appeared 
in  connection  with  the  establishment  of  a  provincial  liiKliway 
along  what  is  known  as  the  Queenston  and  Grimsby  road, 
leading  from  Hamilton  throuKh  Stony  Creek.  Grimsby, 
lieamsvillc.  Vineland.  Jordan.  St.  Catharines,  and  St.  David's. 
The  Wentworth  delegation  urged  a  concrete  road,  at  an  esti- 
mated cost  of  $2.'>,000  per  mile,  while  the  Lincoln  delegation 
requested  that  a  2<i-foot  bituminous  roadway  be  constructed. 
at  a  cost  of  $l.'),000  per  mile,  'i'he  total  cost  in  the  former 
case  would  be  $1,100,000  .oid  in  ihf  bilur  *c.r,ii  mm  i|,..  r..;,,| 
extending  44  miles 

Personal 

.Mr.  h'.dwin  II.  Verner  has  been  appointed  municipal  i   .;. 
iieer  for   Langley.   B.C.,  and  will  also  act  as  chief  of  polici . 
He  formerly  held  a  similar  position  for   I'orf  Coqtiitl.ini  and 
Coquitlam  Municipality. 

Mr.  F.  E.  l-'ield.  the  enginei.i  .•.„..  .,.,,  .^  ,,,v-iriu,i  iln 
city  during  the  construction  of  the  Montreal  liltration  plant. 
has  been  appointed  superintendent  engineer.  This  is  in  antici- 
pation of  the  plant  coming  into  early  dperation. 

Mr.  J.  W.  B.  Blackinan.  city  engineer  of  \ew  VVestmin.s- 
ii  r.  B.C..  has  enlisted  for  overseas  service.  The  City  Council 
has  granted  him  indelinitc  leave  of  absence,  and  has  appointed 
Assistant  Engineer  Slewardson  to  act  in  his  place. 

Doctor  and  Mrs.  A.  D.  Blackader  have  decided  to  estab- 
lish at  McGill  University  a  memorial  in  honor  of  their  son. 
the  late  Lieutenant  Gordon  H.  Blackader.  who  was  a  gradu- 
ate of  architecture  at  the  university.  This  will  take  the  form 
of  a  sum  of  money  to  be  invested,  the  interest  to  be  devoted 
to  the  purchase  of  books  on  architectural  subjects.  This  will 
he  known  as  the  Gordon  Home  Blackader  Memorial  Library. 


Obituary 

Word  has  been  received  in  Montreal  of  the  death  of  Mr. 
J.  G.  Macklin.  civil  engineer,  who  left  Canada  some  six  years 
ago  to  reside  in  England,  owing  to  failing  health.  Mr.  .Mack- 
lin, who  was  a  member  of  the  Canadiaji  Society  of  Civil  Engi- 
neers, was  born  in  England,  bin  came  to  this  country  as  a 
young  man.  He  began  his  professional  career  with  the  late 
Colonel  Sir  Casimir  (Jzowski,  on  the  construction  of  the  can 
tilevcr  bridge  spanning  the  .Niagara  River.  Subsequenily  he 
joined  the  stafT  of  the  Grand  Trunk  Railway,  and  became 
chief  engineer  of  the  Midland  division  of  that  company.  The 
last  important  work  on  which  he  was  engaged  was  the  plan- 
ning and  construction  of  the  power  |)lant  on  the  Richelieu 
River  at  Chambly.  I'.Q. 


Trade  Publication 
The  London  Concrete  Machinery  Company.  London. 
I  '111.,  live  recently  is.sued  a  miniature  catalogue  of  48  pages, 
showing  and  illustrating  in  condensed  form  the  entire  line 
manufactured  by  that  company.  This  company  has  just 
secured  the  contract  to  supply  Messrs.  Church  &  Ross,  con- 
tractors, with  two  No.  14  half-yard  batch  concrete  mixers,  to 
be  used  on  the  lm|>erial  Munitions  Board's  n.-«  i.l  on  at 
Trenton. 


Contracts   Department 

'   --  ■  ■ 

News    of    Special    Interest    to    Contractors,    En^neers,    Manufacturers    and 

Dealers  in  Buildinit  Supplies 


Waterworks,  Sewerage   and 
Roadways 

Amherst,  N.S. 

The  Town  Council  is  considering  (lie 
construction  of  a  sewer  to  cost  $5,000. 
About  3,000  feet  of  24-inch  glazed  sewer 
pipe  will  be  required.  Engineer,  .1.  1'. 
Parker. 

Edmonton,  Alta. 

The  City  Council  contemplate  install- 
ing a  5,000,000  gallon  per  day  capacity 
sewerage  disposal  plant  to  cost  $000,000. 

Leamington,  Ont. 

The  Town  Council  contemplate  the 
construction  of  new  sewers.  Clerk,  R. 
M,    Selkirk. 

Ottawa,  Ont. 

The  C!entral  Canada  Exhibition  Asso- 
ciation, City  Hall,  are  considering  the 
construction  of  macadam  roads  witli 
Tarvia  finish  in  the   Exhibition  Grounds. 

Toronto,  Ont. 

F.  Barber,  Engineer,  57  .Adelaide  St. 
E.,  will  call  shortly  for  tenders  for  con- 
struction work  on  waterworks  system  in 
York  Township.  '^ 

CONTRACTS  AWARDED 

Ottawa,  Ont. 

Tarvia  road  work,  to  cost  $97,000,  for 
the  Ottawa  Improvement  Commission, 
no  Wellington  St..  is  to  be  done  by  the 
Tarvia-Patterson  Manufacturing  Com- 
pany, Montreal,  l)y  day  labor,  under  En- 
gineer Alex.  Stuart,  care  of  Commission. 
Tenders  for  supplies  will  be  called  in 
March. 


Railroads,  Bridges  and  Wharves 

Minitonas,  Man. 

Tenders  will  be  received  by  the  Sec- 
retary-Treasurer, J.  H.  Cannon,  of  the 
Municipality  of  Minitonas,  \mtil  M:ir.h 
5th,  for  the  erection  of  a  90-ft.  bridge 
over  Woody  River.  Plans  and  specifi- 
cations with  the  Secretary-Treasurer  or 
at  the  office  of  the  Highway  Commis 
sioner,  Winnipeg. 

Toronto,  Ont. 

R.  C.  Harris,  Commissioner  of  Works, 
has  prepared  an  estimate  for  tin-  ex- 
tension of  Bloor  Street  car  line  l)y  single^ 
track  on  Bloor  Street  from  Quebec  Ave. 
at  $30,000. 

CONTRACTS  AWARDED 

Colchester  South  Township,  Ont. 

Jas.  McGill,  Harrow,  Onl.,  has  been 
awarded  the  general  contract  for  the 
erection  of  a  bridge  for  the  (bounty  of 
Essex;  cement,  wood  pile,  steel  construc- 
tion. Engineer,  Owen  McKay,  Walker- 
ville. 


Public  Buildings,  Churches 
and  Schools 

Amherst,  N.S. 

The  Town  Coimcil  contem])late  the 
erection  of  a  brick  fire  hall  costing  about 
$:i,000.   Clerk,  W.   F.   Donkin, 

Halifax,  N.S. 

A.  R.  Cobb,  architect.  Tramway  Bldg., 
is  preparing  plans  for  a  $50,000  church 
to  be  erected  by  the  St.  John's  Presby- 
terian Church.  Tenders  to  be  called 
shortly  by  architect. 

Preliminary  plans  arc  being  prepared 
for  addition  to  Richmond  School  at  a 
cost  of  about  $15,000  by  the  Board  of 
School  Commissioners,  81  Sackville  St. 
Tenders  will  be  received  shortly  by  the 
Board.  Plans  and  specifications  with  ar- 
chitects, Harris  &  Horton,  Keith  Bldg. 

Tenders  are  being  received  until  Feb- 
ruary 20  for  the  erection  of  a  reinforced 
concrete  abattoir  to  cost  about  $25,000. 
Clerk.  T.  F.  Monaghan.  Plans,  etc.,  with 
Mr.  Barrett,  10  Lower  Water  Street. 

Hamilton,  Ont. 

The  \ictoria  Yacht  Club  contemplate 
alterations  to  club  house  to  cost  $0,000. 
President,  E.  Harris,  care  of  Herald 
Printing  Company. 

Listowel,  Ont. 

Tenders  will  be  received  by  the  archi- 
tect. W.  E.  Binning,  Imperial  Bank  Bldg., 
tmtil  March  5th,  for  an  addition  to  school. 
Plans    and    specifications    with    architect. 

Tenders  are  being  received  by  the  ar- 
chitect, W.  E.  Binning.  Imperial  Bank 
Building,  until  March  5  for  the  erection 
of  addition  to  High  School,  etc.,  costing 
$20,000.  Plans  and  specifications  with 
the  architect. 

London,  Ont. 

Dr.  Robinson,  Superintendent  of  the 
London  Hospital  for  Insane,  plans  to  in- 
stall natural  gas,  and  build  pipe  line  and 
distributing   mains. 

Ottawa,  Ont. 

The  City  Council  are  considering  rais- 
ing $20,000  to  erect  a  Carnegie  branch 
library.  Librarian.  W.  J.  Sykes.  Met- 
calfe Street. 

The  Carleton  County  Council  con- 
template remodelling  interior  court  room 
on  Nicholas  Street  and  erecting  addi- 
tional waiting  rooms.  County  Clerk. 
Chas.  McNab. 

Sherbrooke,  Que. 

H.  G.  James,  Whiting  Block,  is  prepar- 
ing plans  for  a  $5,000  addition  to  school 
owned  by  the  Protestant  School  Board 
Commissioners.  Secretary-Treasurer  C. 
O.  Palmer,  Record  Block.  Blackboards 
and  seating  will  be  purchased  by  the 
School  Board. 

St.  Eusebe,  Que. 

The  Curate,  Rev.  J.  W.  Dionne,  is 
open  to  receive  quotations  on  cement, 
Ijmber  and   tin   roofing   for  the   erection 


of  a   church   to   cost   $15,000.      .Architect, 
Thos.  Raymond,  45  Caron   .St..   Oueber. 

St.  John,  N.B. 

F.  Neil  Brodie,  42  Princess  Street,  has 
been  appointed  architect  for  the  Nurses' 
Home  addition  and  public  hospital  to  be 
erected  at  a  cost  of  $125,000  by  the  City 
and    County   of   St.   John. 

St.  Julienne,  Que. 

Tenders  are  being  received  by  the 
School  Commission  for  the  erection  of 
a  school  of  frame  construction  to  cost 
$0,000, 

Weston,  Ont. 

The  Weston  Driving  Club  have  offered 
lo  erect  suitable  buildings  on  the  Fair 
Grounds  for  rights  to  use  track,  etc. 
Cost.   $,3,000. 

Wyoming,  Ont. 

I'lans  are  in  progress  tor  iwu-slorey, 
$15,000  church  to  be  erected  by  the 
Methodist  Congregation.  Tenders  will 
be  received  by  the  Pastor  after  March 
1st.  Architect.  A.  J.  McKinney,  10,!  Rid- 
dell    Street,    Woodstock. 

CONTRACTS  AWARDED 

Dartmouth,  N.S. 

Falconer  &  McDonald.  Halifax,  have 
been  awarded  the  general  contract  and 
will  do  all  work  in  connection  with  the 
erection  of  a  one-storey,  concrete  and 
brick  hospital  for  the  Provincial  Gov- 
ernment.     Engineer,    A.    C.    McNeil. 

McGregar,  Ont. 

The  general  contract  for  the  erection 
of  a  school  to  cost  $5,000  for  Father  J. 
A.  Pinsonneault  has  been  awarded  to  J. 
L.  Dufour,  132  Aylmer  Ave.,  Windsor, 
Ont.  Work  will  commence  as  soon  as 
possible. 

Paris,  Ont. 

The  following  contracts  have  been 
awarded  in  connection  with  the  erection 
of  a  Y.  W.  C.  A.  building  on  Broadway 
West  by  Penman's  Ltd.,  at  a  cost  of 
$15,000: — General  contract,  Schultz  Bros. 
Co.,  Ltd.,  37-49  Albion  St.,  Brantford; 
electrical  work,  Fred  Webster,  211  Col- 
bornc"  St.,  Brantford;  plumbing  and  heat- 
ing, .Anguish  &  Whitfield,  40  Colborne 
.St..  Brantford;  paintiiig,  R.  C.  Chave,  17 
Pearl   St.,   Brantford, 


Pointe  au  Pic,  Que. 

Trefflc  Bergeron,  Lamalbaie,  has  been"^ 
awarded  the  general  contract  for  the 
erection  of  a  church  and  presbytery  for 
the  parish,  to  cost  $37,925.  .Architect, 
J.  P.  Ouellet,  28  St.  Famille  St.,  Quebec. 

St.  Francois  Xavier,  River  du  Loup,  Que. 

Dumont  &  Cote,  Fraserville,  Que.,  have 
been  awarded  the  general  contract  tor 
the  erection  of  a  four-storey,  stone  and 
brick  convent  for  Soeurs  Enfant  Jesus. 
Architect,  J.  S.  Bergeron,  103  St.  John 
St.,   Quebec. 
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A  Givil  Service  Rule  for  Government 
Inspectors 

STRUCTURAL  failures  occurrinj;  in  connection 
vvitli  ens^ineeriiii;-  works  can  often  he  attributed 
to  a  lack  of  efficient  and  careful  inspection  as  tlic 
work  of  construction  has  pro^res.sed.  In  com- 
petence on  the  part  of  inspectors  has  become  so  com- 
mon as  to  cause  little  more  than  passinfj  comiiient. 
without  any  very  stringent  attempts  toward  providini; 
remedial  measures.  Yet  efficient  inspection  should  be 
an  essential  requisite  in  structures  that  arc  or  may  be 
called  upon  to  shelter  human  life.  The  methods  and 
luaterials  of  construction  are  st)  subject  to  variatu)n  in 
quality  and  workmanship  that  attention  to  every  last 
and  apparently  insignificant  detail  is  essential.  It  is 
strictly  true,  in  construction  work  in  ijeneral.  thai  eter- 
nal vigilance  is  the  price  of  safety. 


Buildings  or  other  engineering  works  erected  by  or 
for  private  corporations  are  not  so  subject  to  the 
charges  of  incompetent  inspection  as  structures  erected 
under  municipal  or  government  supervision.  With 
privately  erected  buildings  reasonable  care  in  erection 
is  a  matter  of  cour.se,  since  the  reputation  of  contrac- 
tors is  staked  upon  successful  completion  of  work  and 
the.owner  watches  his  own  interests  as  closely  as  may 
be.  On  government  owned  and  supervised  projects, 
however,  there  is  always  the  opening — not  always 
taken  advantage  of  we  are  glad  to  say — for  the  exer- 
cise of  political  patronage.  The  great  curse  to  which 
all  work  carried  out  by  a  governmental  body  is  subject 
to  is  the  abuse  of  political  privileges.  In  too  many  cases 
this  has  led  to  the  employment  of  civil  servants  on  ac- 
count of  the  service  they  have  rendered  their  party 
rather  than  for  their  ability  or  acquaintance  with  the 
|)articular  work  on  which  they  are  employed. 

Appointments  on  the  basis  of  political  attachments 
have  applied, as  in  other  lines,  to  the  inspectors  on  gov- 
ernment work,  with  the  result  that  personal  or  party 
friendship  plays  a  more  important  part  than  ability  to 
properly  carry  out  the  work  to  which  they  are  ap- 
pointed. The  outcome  is  evident  in  the  poor  results  in 
many  governinentally  supervised  projects.  The  defects 
which  appear  often  have  to  be  covered  up  by  added 
expenditures,  resulting  in  exceeded  estimates. 

♦  ♦       * 

ilie  only  renicdv  for  such  a  condition  <ii  .iii,iii>  is, 
of  course,  to  get  at  the  root  of  the  matter  and  elimin- 
ate the  effect  of  the  political  element  in  governing  the 
choice  of  engineering  or  allied  appointments.  Ap- 
pointees as  inspectors  and  engineers  on  public  work 
should  be  qualified  to  fill  their  positions,  and  ought  to 
possess  the  ability  demanded  by  the  nature  of  the 
work.  What  we  advocate  is  a  .system  of  appointing 
\oung  qualified  civil  engineers  into  the  positions  of 
inspectors,  under,  perhaps,  a  civil  service  qualification. 
This  method  is  adopted  by  the  Federal  Government  of 
the  United  States,  with  prominent  success.  Their  ex- 
ample can  well  be  followed  in  Canada  with  vastly  im- 
jiroved  results  over  our  existing  practice.  I>y  making 
a  civil  service  rule  the  basis  of  engineering  appoint- 
ment, a  grade  of  engineering  inspectors  would  be  as- 
sured which  would  be,  as  far  as  possible,  beyond  re- 
proach. Competitive  examinations,  eliminating  i)oIiti- 
cal  influences  and  bringing  in  true  ability,  would  secure 
ft)r  responsible  positions  only  such  men  as  were  pro- 
perly suited  and  experienced. 

*  *       * 

If  civil  service  regulations  served  to  regulate  tech- 
nical api)ointments,  there  is  little  doubt  but  that  a 
great  many  young  men  going  through  our  colleges 
would  especially  prepare  themselves  for  this  work,  and 
by  iu)t  having  to  answer  to  some  political  influence 
that  secured  them  their  positions  their  decisions  would 
be  along  straighter  and  more  honest  lines ;  by  basing 
promotion  on  merits  every  endeavor  would  be  made  to 
l)roduce  satisfactory  results. 


Planning  in  Advance 

ECt).\OMV   is   the  aim  of  every  builder.     Both 
the  contractor  and  the  owner  demand  the  most 
for  the   least   money,  compatible  with   quality. 
Under  existing  conditions,  with  high  prices  and 
unprecedented  labor  scarcity,  economy  is  more  essen- 
tial   than    ever.     The   difficulties   attending   building 
operations  at  this  time  make  it  abnormally  expensive 
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and  have  resulted  in  many  deferred  projects.  In  these 
columns  the  more  extensive  employment  of  labor-sav- 
ing appliances  has  been  frequently  advocated.  The 
substitution  of  mechanical  plant  to  perform  many  of 
the  duties  of  human  labor  realizes  an  economy  that, 
with  reasonable  operation  and  foresight,  ought  to  re- 
sult in  a  saving  that  will  more  than  offset  the  increased 
capital  expenditure.  With  mechanical  equipment*  or 
without,  there  is  one  way,  however,  in  which  a  great 
measure  of  economy  may  be  attained.  Systematization 
of  all  operations  is  a  matter  in  which  most  contractors, 
especially  the  smaller  ones,  are  sorely  lacking,  and  yet, 
by  a  proper  correlation  of  all  operations  in  a  system- 
atized manner,  it  is  self-evident  that  the  elimination 
of  waste  and  duplication  will  bear  fruit  in  increased 
profits. 

If  speed  is  a.  consideration,  it  is  vital  to  have  all 
operations  co-ordinated  to  avoid  unnecessary  overlap- 
ping. This  is  simply  and  efficiently  accomplished  by 
having  the  different  elements  of  the  construction  work 
harmonize  so  as  to  avoid  interference  of  one  part  with 
another,  and  so  as  to  have  labor,  materials  and  plant 
in  readiness  at  the  proper  time.  The  organization  can 
thus  be  systematized  to  do  its  best  work  in  the  least 
time  with  a  minimum  waste  of  effort. 

Elsewhere  in  this  issue  we  outline  a  method  adopt- 
ed by  a  well-known  contracting  firm  in  connection  with 
its  work  in  large  buildings.  The  systematization  in 
this  case  is  carried  out  to  almost  the  last  degree,  but 
it  results  in  an  admirable  nicety  of  operation.  The 
pirinciple  of  this  plan  is  to  provide  in  advance  a  definite 
program  for  all  the  operations  that  can  be  classified, 
and  then  to  adhere,  as  strictly  as  circumstances  allow, 
to  this  schedule.  The  materials  are  bought,  supplied 
and  used  in  accordance  with  a  similarly  drawn-up 
system,  so  that  there  is  no  confliction  of  operations  or 
delays  in  obtaining  work,  labor  or  materials. 

This  particular  method  may  apply  to  only  the  more 
elaborate  projects,  but  there  is  much  of  value  for  all 
contractors.  Advance  preparation,  followed  by  careful 
application  of  the  system,  together  with  a  well-or- 
ganized staff',  enables  contracts  to  be  carried  out  rapid- 
ly, accurately,  and  economically  in  a  manner  that  could 
not  be  obtained  without  such  special  control.  More- 
over, a  check  is  provided  on  irregularities  and  the  pro- 
,gress  of  the  work  is  easily  controlled  from  head- 
quarters. 


cessories,  while  upstairs  there  is  a  large  convention 
hall,  together  with  committee  rooms,  and  accommoda- 
tion for  the  registration  bureau.  Freight  sidings  give 
unusual  facilities  for  the  unloading  and  reloading  of 
heavy  exhibits,  while  the  street  cars  pass  within  a 
few  yards  of  the  building. 

An  interesting  program  is  being  prepared,  with 
papers  and  addresses  by  Canadian  and  outside  experts, 
while  practical  road  builders  from  Canada  and  the 
United  States  will  be  present  and  take  part  in  the  in- 
formative discussions  which  are  an  important  feature 
of  every  congress.  Profiting  by  the  experience  of  the 
past,  it  is  the  intention  to  have  the  different  lecturers 
and  speakers  simplify  their  deliverances  as  much  as 
possible,  so  as  to  make  them  clear  to  the  non-tech- 
nical delegates,  especially  those  from  the  rural  dis- 
tricts, of  whom  there  are  each  year  an  increasing  num- 
ber. 

In  conjunction  with  the  Congress,  the  fourth  annual 
Good  Roads  Exhibition  will  be  conducted  on  a  bigger 
scale  than  ever.  Leading  Canadian  and  United  States 
manufacturers  of  road  machinery  and  materials  have 
announced  their  intention  of  placing  on  view  a  full 
line  of  their  products,  ranging  from  the  simplest  tools 
to  the  most  modern  inventions.  Materials,  both  in 
the  form  of  samples  and  constructed  sections,  will  be 
shown  in  great  variety,  and  there  will  be  miniature 
models  of  roads,  and  a  wide  range  of  engineering  in- 
struments and  other  accessories  for  the  making  of 
good  roads. 

The  Dominion  Good  Roads  Association,  desirous 
of  obtaining  greater  legal  powers  and  of  broadening 
its  scope  and  increasing  its  usefulness,  will  present 
a  bill  before  the  adjourned  session  of  Parliament,  ask- 
ing for  Dominion  incorporation.  The  details  of  this 
bill,  as  well  as  the  new  Constitution  and  By-laws,  will 
be  explained  to  the  delegates,  who  will  be  asked  to 
ratify  the  measures  taken  by  the  executive.  Tl)e  con- 
stitution will  follow  the  general  lines  adopted  by  sim- 
ilar organizations  in  the  United  States,  with  such  modi- 
fications as  are  suggested  by  local  conditions. 


Fourth  Canadian  and  International 
Good  Roads  Congress 

THE  prospects  are  exceptionally  bright  for  the 
success  of  the  Fourth  Canadian  and  Internation- 
al Good  Roads  Congress,  to  be  held  under  the 
auspices  of  the  Dominion  Good  Roads  Associa- 
tion. The  scene  of  this  year's  Congress  is  to  be  the 
capital  city,  Ottawa,  and  the  Convention  and  Exhibi- 
tion will  be  held  in  the  Horticultural  Building  in 
Lansdowne  Park,  on  Banks  Street,  twelve  minutes 
from  the  centre  of  the  city  by  street  car.  The  Con- 
gress will  assemble  on  Tuesday,  April  10th,  the  day 
after  Easter  Monday,  and  will  continue  until  the  fol- 
lowing Saturday.  The  Horticultural  Building,  which 
has  been  placed  at  the  disposal  of  the  Congress  by  the 
city  authorities,  is  especially  adapted  for  the  purposes 
of  such  a  gathering,  being  of  brick  construction  with 
concrete  floor,  the  interior  being  spacious  and  bright. 
The  downstairs  portion  will  be  given  up  to  the  an- 
nual exhibition  of  road  machinery,  materials  and  ac- 


Uncertainty  in  Montreal  Building  Situation 

AT  this  early  period  nothing  much  of  a  definite 
character  can  be  stated  as  to  the  outlook  for 
the  1917  building  season  in  Montreal.  Archi- 
tects and  contractors  say  that  there  is  not  a 
great  deal  of  work  in  sight,  but  it  is  believed  that  the 
season's  prografnme  will  be  on  similar  lines  to  that  of 
last  year.  No  new  office  buildings  of  any  importance 
are  expected,  as  Montreal  has  sufficient  accommoda- 
tion of  this  class  to  more  than  provide  for  every  need. 
The  bulk  of  the  work  is  likely  to  be  on  ammunition 
plants  or  on  buildings  which  are  more  or  less  depend- 
ent on  the  war ;  when  peace  comes  these  will  be  un- 
doubtedly turned  to  industrial  account.  There  is  need 
for  more  houses  and  flats,  but,  owing  to  the  high  price 
of  material,  little  inducement  is  offered  for  land-owners 
to  build.  It  is  estimated  that  the  cost  has  gone  up  at- 
least  30  per  cent,  as  compared  with  two  years  ago,  and 
it  is  probable  that  there  will  be  only  a  slight  reduction 
when  war  ceases.  For  several  months  after  hostilities 
commenced  builders  were  in  a  position  to  construct  at 
a  very  low  rate,  but  little  was  done,  owing  to  the  un- 
certainty as  to  the  outlook.  Now  that  prices  have  ad- 
vanced, it  is  argued  that  the  cost  is  too  high,  and  that 
building  must  be  postponed  until  conditions  become 
normal. 
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Constructional  Details  of  Big  Aqueduct 


First  of  a  Series  of  Articles  Being  Prepared  Specially  for  the  Contract 
Record  by  the  Division  Engineers  of  the  Greater  Winnipeg  Water  Dis- 
trict— First  Article  Covers  General  Features  of  the  Project  with  Descrip- 
tion of  Methods  Employed  in  Supplying  Graded  Aggregate  for  Concrete 

By  Mr.  Douglas  L.  McLean" 


\^m  A  SI''R1I'.S  of  six  articles  deaiiiiR  with  the  i  on- 
'^»  /\  tractcirs'  orjjanizations,  plant,  and  methods 
2.  m-  used  on  the  construction  of  the  85-mile  con- 
crete aqueduct  section  of  the  Ocatcr  Winni- 
pe;;'  water  sujiply,  has  been  prepared  for  this  maf^azinc 
by  the  division  engineers  of  the  Greater  Winnipeg 
Water  District.  .As  an  introduction  to  these  articles, 
which  deal  witli  i)articular  phases  of  the  work,  the  fol- 
lowiofj'  is  piven  to  desciil)e  tlie  general  features  of  the 
project  and  also  the  work  done  by  the  Water  District's 


Falcon  River  Dyke  near  north  end 


the   matter  of  supplyinf,^ 
'rctrate  for  concrete. 


own    forces,   particularlv   ui 
transp(3rtation  and  j^raded  a_,      _ 

In  order  to  brin}^  in  a  supply  of  eighty-five  million 
imperial  gallons  per  day  from  Shoal  Lake  to  Winnipeg 
the  following  works  for  a  gravity  system  of  supply 
are  being  constructed,  at  an  estimated  i^M  of 
$13,500,000. 

1.  Intake  at  Indian  i'.av,  an  arm  of  Shoal  Lake. 
Out.,  with  screens  and  necessary  regulating  e(|uil)- 
nieut. 

2.  Falcon  River  diversion  dyke  and  canal.  1  hese 
works  divert  the  dark-colored  muskeg  waters  of  the 
l"akH)n  River  into  Snovvshoe  Bay,  away  from  Indian 
L.av,  where  the  intake  is  located.  The  distance  througli 
which  the  water  will  have  to  travel  from  Snovvshoe 
Bay  to  the  intake  is  such  that  the  natural  agencies  oi 
the  sun,  waves,  and  wind  will  have  time,  before  the 
water  could  reach  the  intake,  to  bleach  it  and  make  it 
as  clear  as  the  water  of  the  main  lake.     (See  I'ig.  1.) 

3.  Eighty-five  miles  of  concrete  aqueduct  and  ap- 
purtenaiPt  works.  For  77.6  miles  of  the  conduit  a  horse- 
shoe shaped  plain  concrete  aqueduct,  with  invert,  rein 
forced  where  yielding  foundations  occur,  is  being  used. 
For  the  balance  of  the  line,  being  the  six  river  cross 
ings  and  the  pressure  section  leaeling  to  the  future  res- 
ervoir site  at  Deacon,  circular  reinforced  concrete  pipe 
is  being  used.  A  minimum  of  four  feet  of  backfill  is 
placed  over  the  atpieduct  for  frost  protection.  (See 
Mgs.  2  and  3.) 

4.  Nine  and  one-half  miles  of  remforced  c.n.voir 
pipe,  lock-joint  type. ■   '' 

"  Assistant  to  the  Chief  Eneineer. 


5.  Tunnel  under  the  Red  River. 

6.  Two  and  three-tenths  miles  of  cast  iron  mains 
through  the  streets  of  Winnipeg  to  McPhillips  Street 
reservoir. 

Difficulties  Attending  Construction 

The  country  through  which  this  conduit  is  located 
may  be  described  as  Hat  and  poorly  drained.  While 
appearing  level,  with  slight  natural  drainage  flowing 
northwestward,  nearly  parallel  to  the  aqueduct  line, 
the  country  between  Shoal  Lake  and  the  City  of  Win- 
nipeg actually  has  a  fall  of  2''4  feet.  The  first  twenty- 
five  miles  of  the  conduit  to  the  east  of  Winnipeg  is 
through  open  prairie;  the  next  fifteen  miles  traverses 
wooded  and  rolling  i)rairies,  with  many  sand  and  gravel 
ridges,  and  the  remaining  forty-seven  miles  runs 
through  wooded  bog  or  peat-covered  country,  which. 
however,  has  very  considerable  areas  of  arable  land 
bordering  the  rivers.  The  difficulties  attending  con- 
struction through  this  country  are  lack  of  transporta- 
tion facilities.  |)oor  drainage,  and  foundation  troubl<-s 
arising  from  lijcal  de|)osits  of  silt,  quicksand,  and  soft 
clay.  .As  a  marked  offset  to  these,  the  remarkable 
natural  grades  obtained  in  this  country  permitted  uni 
formity  and  simijlicity  of  construction,  which  tended  to 
minimize  the  cost  of  the  undertaking.  Another  asset 
afi'orded  by  the  region  was  the  gravel  deposits  which 
made  conveniently  available  ballast  for  the  railway  and 
first-class  aggregate  for  the  manufacture  of  concrete. 

Construction  Railway  Parallels  Aqueduct 

Before  the  f<5  miles  of  concrete  aqueduct  could  Ijc 
built  it  was  necessary  to  jirovide  some  means  of  trans- 
porting the  required  materials  and  construction  equip- 


Kig.  2 -Arch  section  of  aqueduct  ready  •.   ■        ^ 

ment.  The  most  feasible  and  cheapest  means  to  this 
end  appeared  to  be  a  standard  gauge  railway,  and  this 
was  constructed  by  the  District  in  1914,  at  a  cost  of 
$12,800  per  mile.  This  road  is  located  on  the  same 
right  of  way  as  the  aqueduct  and  parallel  to  the  aque- 
duct centre  line  at  a  distance  therefrom  of  110  feet, 
which  location  enables  the  railway  to  deliver  construe- 


176 


THE     CONTRACT     RECORD 


February  :iR.  19Vi 


tii)n  materials  right  at  the  site  of  work.    This  railway 
is  operated  by  the  Water  District. 

Following;  the  building  of  the  railway  in  1914,  work 
commenced  in  the  spring  of  1915  on  the  contracts  for 
the  85  miles  of  concrete  aqueduct.  Tlie  contracts  were 
awarded  as  follows : 


Contractor. 
J.  H.  Tremblay  Co. 
Thos.  Kelly  &  Sons 
Winnipeg  Aque.  Con.  Co. 


In  the  two  construction  seasons  of  191. S  and  1916 
the  contractors  completed  42  per  cent,  of  the  work-. 
This  is  8  per  cent,  below  schedule,  and  they  are  taking 
steps  to  speed  upr  their  work  in  1917  so  as  to  complete 
the  work  by  the  fall  of  1918. 

Sequence  of  Operations 

The  building  of  the  aqueduct  consists  of  the  follow- 
ing operations:  First' a  trench  is  excavated  to  within 
about  six  inches  of  the  bottom  of  the  invert  or  floor  ol 


Contract 

No. 

Mile  to  mile. 

30 

13            33 

31 

33            51 

32 

51            69 

33 

69            85 

34 

85            97 

Fig.  3— Reinforced  circular  pressure  section  of  aqueduct  at  Brolten- 
head  River  crossing. 

the  conduit.  Then  just  before  placing  the  concrete  U>v 
the  invert  this  six  inches  of  earth  is  removed  by  hand 
excavation.  Next  the  invert  or  floor  of  the  aqueduct  is 
poured  in  IS-foot  sections,  with  a  crimped  copper  water 
stop  between  the  15-foot  sections.  Following  this  the 
arch  sections  are  poured  in  45-foot  lengths,  with  the 
•same  type  of  copper  water  stop  expansion  joint  as  is 
used  in  the  invert.  The  construction  joint  between  the 
arch  and  invert  has  a  wooden  water  .stop,  consisting  of 
a  fir  strip  7/^  in.  x  1 J4  in-  After  the  concrete  has  aged 
sufficiently,  backfill  is  placed  over  the  arch  to  a  depth 
sufficient  to  give,  after  settlement  and  trimming,  four 
feet  of  cover  for  frost  protection.  Finally  the  backfill 
is  seeded  and  the  right  of  way  cleared  of  all  objection- 
able construction  debris. 

While  the  major  portion  of  the  work  of  the  aque- 
duct construction  has  been  carried  on  by  the  contrac- 
tors, there  has  been  also  some  considerable  work  done 
by  the  District's  own  plant  and  forces.  This  work  has 
consisted  in  the  supplying  to  the  contractors,  at  the 
fourteen  working  points,  the  cement  and  graded  aggre- 
gate required  for  the  manufacture  of  the  aqueduct  con- 
crete. The  Portland  cement  is  purchased  annually  by 
the  Water  District  from  the  manufacturers.  Storage  in 
bins  sufficient  for  two  months'  demand  is  supplied  at 
the  mills,  from  which,  after  rigid  testing,  the  cement  is 


shipped  as  required  in  carload  lots  tu  Si.  Uoniface, 
Man.,  for  delivery  over  the  Water  District  Railway. 
On  arrival  at  the  site  of  the  contractor's  work  the  cars 
are  unloaded  by  the  contractor's  men,  and  the  cement 
is  placed  in  watertight  galvanized  iron  or  heavy  flax 
canvas  sheds.    The  cement  is  supplied  to  the  contrac- 


Fig.  4— Pit  No.  1. 


Dragline  loading  gravel  into  6  cu.  yd.  dump  cars. 
Browning  crane  stripping. 


tor  at  cost,  and  when  it  is  placed  in  the  work,  credit  is 
given  for  the  amount  so  used. 

Graded  Aggregate  Supplied  to  Contractors 

The  supplying  to  the  contractors  of  graded  aggre- 
gate for  concrete  by  means  of  a  central  mixing  plant 
and  the  District's  standard  gauge  railway  has  been  suc- 
cessfully carried  forward  by  the  Water  District  forces 
during  the  past  two  construction  seasons.  The  supply- 
ing of  properly-proportioned*  aggregate  was  more  or 
less  a  new  departure;  and.  as  this  material  had  to  be 
delivered  with  regularity  tv  fourteen  different  working 
points,  located  at  set  intervals  along  the  route  of  the 
eight-five  mile  gravity  aqueduct  and  as  it  also  had  to 
be  of  a  quality  that  would  give  a  uniformly  watertight 
and  economical  concrete,  it  might  reasonably  appear 
that  the  difficulties  of  mixing,  delivering,  and  placing  it 
would  prove  insurmountable,  but  the  miles  of  uni- 
formly high  class  dense  impermeable  concrete  in  the 
thin  walls  of  the  completed  portions  of  the  aqueduct 


Fig.  5— Pit  No.  1.    Crushing,  screening  and  mixing  plant  for  manu- 
facture of  graded  aggregate. 

stand  as  a  solid  record  of  the  success  of  the  methods 
employed. 

A  gravel  deposit  at  Mile  31  on  the  railway  is  the 
main  source  of  supply  for  graded  aggregate.  The  pit 
contains  a  large  supply  of  gravel,  with  a  well  graded 
sand,  considerable  quantities  of  oversize,  and  at  one 
end  of  it  a  deposit  of  very  fine  sand.  It  has  a  25-foot 
face,  with  about  2  feet  of  stripping.    A  15-ton  Brown- 
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Hijj  locomotive  crane,  ccjiiipped  vvitli  a  l'/^  ciil>ic  }arfi 
bucket  and  a  42-foot  boom,  is  used  for  stripping,  load- 
ing' fine  sand,  spotting  cars,  moving  track,  and  as  a 
spare  for  excavating.  A  No.  14  liucyriis  drag  line,  with 
a  2  cubic  yard  bucket  and  a  60-foot  boom  is  used  for 
excavating  the  gravel  (see  Fig.  No.  4).  This  machine, 
operating  from  the  top  of  the  pit,  has  a  great  advantage 
over  a  steam  shovel,  in  that  it  is  abh'  to  leave  clay  or 
material  high  in  sand  right  in  the  pit,  and  also  because 
the  cars  serving  it  do  not  re(]uire  to  be  operated  tip  and 


Kig,  6 — I'it  run  uravci  uu  contractor's  platform. 

down  a  steep  grade  into  the  ]}it  l)ottom.  as  would  I)i' 
required  for  steam  shovel  o])erations. 

Addition  of  Fine  Sand  Makes  Up  Deficiencies 

In  certain  sections  of  the  pit  the  sand  is  (L'licieul  in 
fine  grains,  and  to  material  excavated  from  these  sec- 
tions fine  sand  is  added  by  means  of  the  crane,  it  loads 
tip  a  number  of  cars  of  fine  sand,  which  are  dumped 
where  the  drag  line  is  excavating,  and  the  drag  line 
rttnner  then  digs  this  fine  sand  in  with  Ihe  material  lie 
is  loading. 

The  pit  materials  are  excavated  by  the  drag  line, 
loaded  into  six  cubic  yard  Western  dump  cars  and 
hauled  by  a  19-t()n  steam  dinky  locomotive  to  the 
screening  plant.  (See  Fig.  No.  5.)  Mere  the  materials 
are  dumped  ui)on  an  inclined  grizzly,  with  bars  spaced 
to  give  three-inch  clear  openings.  The  oversize  is  fed 
by  hand  fiom  this  grizzly  into  a  No.  4A  gyratory  crush- 
er, and  thence,  after  cru.'^hing,  to  the  elevator,  which 
carries  the  gravel  from  the  grizzly  hopper  up  to  the 
screen,  which  has  three  sections,  with  openings  respec- 
tively ■>!(  in.  X  1  in.  long.  1  K'  '"■  diameter,  and  2'/^  in. 
diameter.  The  oversize  is  tailed  to  a  No.  4  I'hampion 
jaw  crusher  and.  after  i^assing  tlu'iniiili  it.  i<  eli'v.-itcfl 
back  to  the  grizzly  hopper. 

The  materials  from  the  scic.n.-  pa>,--  iiitn  iluce  bin.s 
containing  respectively  sand,  intermediate  and  coarse 
stones.  I'Vom  these  bins  llie  material  is  drawn  through 
hoppers  and  chutes  e(itiippc(I  with  hand-regulating 
gates,  to  a  mixing  belt,  which  travels  at  the  rate  of  300 
feet  per  minute.  The  mixing  of  the  aggregate  is  done 
by  three  laborers,  under  the  direction  of  a  skilled  in- 
spector. First  the  material  from  the  coarse  bins  corner 
upon  the  mixing  belt,  then  the  mateiial  from  the  inter- 
mediate bin  comes  on  top  of  the  coarse  material,  and 
last  the  sand  conies  on  top  of  the  other  two  materials. 

Classification  of  Materials 
]""or  purposes  of  inspection  the  materials  entering 
into  the  aggregate  are  classified: 

Fine  sand — Material  passing  No.  100  sieve. 


.Sand- -Material  passing  ^-inch  sfjiiare  opening. 

Intermediate  —  Materia!  passing  |/2-inch  srpiarc 
opening  and  held  on  J^-inch  square  openinff. 

Coarse — Material  passing  I'^i-inch  square  ojicimii; 
and  held  on  j4-incli  square  (jpcning. 

Oversize  —  Material  jjassing  2^-inch  diameter 
round  hole  and  held  on  1  J/j-inch  square  opening. 

The  mixture  for  aggregate  is  kept  within  the  fol- 
lowing limits: 

Fine  sand — 10  to  20  per  rent,  of  the  dry  weight  of 
>and. 

Sand — 32  to  40  pei  .tin,  of  the  dry  weight  .<i  th>." 
aggregate,, with  35  per  cent,  as  objective. 

Sand  and  intermediate — Not  mor*  than  70  per  cent. 
liy  dry  weight  of  aggregate. 

Oversize — Not  more  than  2?  per  cent,  by  dry  weight 
of  the  aggregate. 

The  aggregate  is  mixed  at  tlie  rate  of  90  cubic  yards 
per  hour,  elevated  and  discharged  direct  into  20  cubic 
vard  air  dump  cars,  which  are  moved  along  by  a  car- 
puller  and  switched  by  the  dinky  or  locomotive  crane 
to  storage  tracks,  ready  to  be  made  up  into  trains  of 
18  to  20  cars.  A  numl)er  of  methods  were  tried  to  pro- 
vide storage  of  the  mixed  aggregate  in  bins  at  the  plant. 
Ijut  none  of  the  methods  used  were  able  to  accomplish 
t!ie  desired  result  at  reasonable  cost.  The  difficulty 
which  has  to  be  overcome  before  storage  of  mixed  ag- 
gregate can  be  cheaply  accomplished  is  the  natural 
coning  action  of  the  gravel  which  unmixes  the  aggre- 
gate. Further  segregation  results  as  the  material  is 
drawn  into  cars  from  the  bottom  of  the  storage  bins. 
.Suri)ltis  storage  nia\'  be  provided  on  platforms  at  site 
of  work,  as  ts  done  on  the  G.W'.VV.D..  or  in  large  I)ins 
f<)r  the  separate  sizes  of  material. 

Output  of  Plant 
The  maximum  output  of  the  plant  for  one  da 
two  ten-hour  shifts  in  the  season  of  1916  was  1.337 
cubic  yards  of  mixed  aggregate  and  160  yards  of  sur- 
plus sand.    In  1915.  58,(X)0  cubic  yards  of  mixed  aggre- 
gate and  30.000  cubic  vards  of  other  materials  were 


Fig. 


-Graded  aggrtiiate  (after  raini  on  contraclor't  platfcr 
Compare  witti  Fitf.  6. 


stipplietl  from  this  plant,  and  in  1916  some  130,000 
cubic  yards  of  aggregate  .uiil  12.000  cubic  yards  of 
other  material. 

I'\)r  transporting  the  a., ^.^s"'-  ■■•  •■;  >iie  plant  to  the 
contractor's  site  of  work  the  District  standard  gauge 
1  ailwav  is  used.  As  required  from  day  to  day.  trains  of 
10  to  20  air  dump  cars  of  20  cubic  yard  capacity  are 
inade  up  and  hauled  out  to  distribute  the  aggregate  to 
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the  site  of  its  use.  In  transport  there  is  no  segregation 
of  tlxe  mixed  aggregate,  though  a  shrinkage  in  vohime 
of  3  to  10  per  cent,  occurs.  At  each  site  of  work  plank 
platforms  are  provided  by  the  contractors  for  the  recep- 
tion of  the  aggregate  (see  Figs.  Nos.  6  and  7).  When 
dumped  upon  the  platform  there  is  a  tendency  for  a 
slight  segregation  to  take  place  by  the  coarse  material 
rolling  away  from  the  railway  track.  Such  slight  segre- 
gation is  overcome  by  the  contractor's  men  in  loading 
the  material  for  the  mixers ;  they  dig  swaths  in  the  pile 
of  aggregate  at  right  angles  to  the  railway  track. 

The  aggregate  is  sold  to  the  contractors  at  75  cents 
per  cubic  yard  for  sand  and  75  cents  per  cubic  yard  for 
gravel  delivered  from  cars  at  the  site  of  work.  The 
aggregate  is  measured  at  the  plant,  and  the  contractor 
is  allowed  10  per  cent,  for  shrinkage  in  transit,  and 
pays  on  the  basis  of  the  yardage  of  the  separated 
materials. 

In  order  to  meet  the  increased  demand  for  material 
in  1916  a  rock  plant,  a  gravel  pit,  and  a  fine  sand  de- 
))0sit  located  at  the  east  end  of  the  line  were  opened  up. 


would  l)e  recjuired  for  the  delivery  of  sand  and  gra\cl 
separately.    This  item  amounts  to  about  $10,CX)(J. 

6.  'i"he  mixed  aggregate  is  easier  and  cheaper  for 
the  contractor  to  handle  than  separated  materials. 


Fig.  8    20  cu.  yd.  air  dump  car  placing  graded 
aggregate  on  contractor's  platform. 

From  these  sources  materials  were  delivered  separately 
for  a  portion  of  the  season  to  the  three  eastern  work- 
ing i^oints.  A  direct  comparison  between  separated 
and  mixed  aggregate  was  thus  obtained  at  the  same 
working  points. 

Results  of  Two  Years'  Experence 
Two  years'  experience  on  the  aqueduct  construction 
with   graded  aggregate  has  shown  the   following  re- 
sults : 

1.  A  dense,  impermeable  concrete,  tmiform  at  all 
working  points. 

2.  A  saving  in  cement  quantities.  The  mixture  at 
present  used  is  3  bags  (87^^  pounds  gross  each)  of  Port- 
land cement  to  18  cubic  feet  of  loose,  moist  aggregate. 
This  gives  some  1.15  barrels,  of  376  pounds,  of  cement 
to  each  cubic  yard  of  set  concrete.  This  mixture  may 
be  compared  with  1:2:4  mixtures  commonly  specified 
and  used  for  supposedly  watertight  work.  The  saving 
in  using  the  Water  District  mixture  over  an  ordinary 
1:2:4  mixture  with  cement  at  $2.75  per  barrel  of  350 
pounds  delivered  on  site  of  work  would  amount  to 
$350,000  on  400,000  cubic  yards  of  concrete,  thp  ap- 
pro.ximate  quantity  required  for  this  water  supply  prc)- 
ject. 

3.  At  the  pit  only  is  it  necessary  to  have  inspectors 
trained  in  the  proper  proportioning  of  the  materials. 

4.  Proper  proportioning  of  all  ingredients  of  the 
aggregate  necessary  for  the  desired  watertight  and 
economical  concrete  is  possible  only  at  the  pit.  The 
cost  of  mixing  is  only  about  1  cent  per  cubic  yard  oi 
aggregate. 

5.  A  saving  of  one-eighth  the  number  of  cars  which 


Matters  of  Interest  to  Engineers  and  Con- 
tractors  Discussed   at   Montreal 
Builders'  Exchange 

WALTER  J.Francis  was  the  speaker  at  a  lunch- 
eon of  the  Montreal  Builders'  Exchange,  held 
on  February  22.  Mr.  W.  C.  Munn  presided, 
in  the  absence  in  New  York  of  Mr.  J.  P. 
Anglin,  the  president.  Mr.  Francis'  subject  was 
"Mixed  Pickles,"  a  title  covering  a  number  of  sub- 
jects of  local  and  general  interest.  First  of  all,  he 
referred  to  the  eflforts  of  engineers  in  connection  with 
public  questions,  where  they  had  placed  their  services 
at  the  disposal  of  the  community.  This  was  notably  so 
at  Calgary,  when  a  controver.sy  arose  over  the  con- 
struction of  an  important  bridge.  The  members  of 
the  Canadian  Society  of  Civil  Engineers  offered  their 
services,  with  the  result  that  the  controversy  was  sat- 
isfactorily settled.  Another  instance  was  that  of  Mr. 
W.  F.  Tye,  who  had  compiled  a  paper  dealing  with  the 
Canadian  railway  problem,  which  had  cost  months  of 
work  and  a  large  amount  of  money,  with  a  view  to  solv- 
ing a  problem  of  immense  importance  to  the  country. 

Dealing  with  the  Montreal  building  by-laws,  Mr. 
Francis  recalled  the  fact  that  it  was  just  five  years 
ago  that  he  addressed  the  members  of  the  Builders' 
Exchange  on  this  subject,  which  was  still  awaiting 
settlement.  The  architects  and  builders  desired  a  new 
code,  and  he  was  certain  that  Mr.  Chausse,  the  build- 
ing inspector,  had  done  his  best.  It  was  the  fault  of 
the  administration  that  no  result  had  followed,  and  it 
was  the  fault  of  the  citizens  that  the  administration 
had  not  dealt  with  the  subject. 

The  Montreal  waterworks  aqueduct  was  th6  third 
question  touched  on.  The  engineers,  he  said,  had  ham- 
mered away  to  get  a  commission  appointed  to  inquire 
into  this  subject,  but  it  was  only  recently  that  they 
had  been  successful.  The  ratepaying  engineers  had 
paid  thousands  of  dollars  in  time  in  achieving  this 
object. 

Conservation  Necessary 

With  regard  to  conservation,  the  builders  could  ex- 
ercise a  great  influence  on  this  question,  which  in- 
volved the  use  of  native  products.  It  was  not  conser- 
vation to  permit  jerry  building;  it  was  not  conserva- 
tion to  allow  fire  traps  when  they  could  erect  fire- 
proof buildings.  As  citizens,  they  desired  conservation 
of  Canadian  materials  and  of  Canadian  brains.  Why 
should  .so  many  of  our  excellent  young  Canadians  drift 
across  the  line  when  they  could  be  used  to  better  ad- 
vantage here?  It  was  found  that  men  with  excellent 
qualifications  had  gone  across  the  border  because  Can- 
ada had  not  done  anything  to  keep  them  here,  and 
they  were  now  urgently  required. 

On  the  question  of  alien  engineers  and  contractors, 
the  position  he  took  uj)  was — unless  outside  concerns 
became  thoroughly  Canadian  and  were  prepared  to 
bear  their  share  of  the  war  burdens  they  could  not  ex- 
pect to  stand  shoulder  to  shoulder  with  Canadians. 
They  should  get  advice  where  it  could  be  best  obtained, 
but  when  it  came  to  Canadian  contracts  and  especially 
Canadian  government  contracts,  Canadian  contractors 
and  engineers  should  have  the  first  call.  Mr.  Francis 
here  referred  to  a  petition  to  be  presented  to  the  gov- 
ernment having  reference  to  the  employment  of  alien 
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architects,  engineers,  and  contractors  on  public  works 
in  Canada,  and  especially  to  the  government  arsenal 
at  Lindsay. 

The  Quebec  provincial  law  respecting  the  responsi- 
bility of  architect,  engineer,  and  contractor  needed 
revision.  The  architect,  engineer,  and  contractor  were 
now  responsible  for  a  building  for  a  period  of  ten 
years,  but  how,  asked  Mr.  Francis,  could  a  contractor 
be  responsible  for  a  modern  structure  and  for  details 
over  which  he  had  absolutely  no  control?  Tf,  for 
instance,  a  qualified  engineer  were  called  in  to  design 
a  filtration  plant,  how  could  the  contractor  be  fairly 
held  to  be  liable?  If  in  addition  the  designer  was  not 
a  resident  of  this  country,  how  was  it  possible  to  make 
him  take  his  share  of  the  responsibility? 

The  s])eaker  then  touched  on  the  subject  of  pre- 
paredness, alluding  to  the  memorial  to  the  government 
prepared  by  Canadian  engineers  on  this  question.  This 
had  resulted  in  the  ajipointnient  of  the  Research  Com- 
mission, on  which  Montreal  was  represented  by  Mr. 
■R.  A.  Ross  and  Mr.  Surveyer.  The  Commission  had 
taken  up,  amongst  other  matters,  the  subject  of  the 
utilization  of  lignite  deposits  in  the  West  and  the  sup- 
ply of  domestic  water  in  the  West.  The  Commission 
were  also  working  on  the  re-organization  of  the  vari- 
ous government  departments  at  Ottawa  to  prevent 
overlapping.  That  this  was  needed  was  shown  by  the 
fact  that  as  many  as  four  departments  would  prac- 
tically go  over  the  same  ground  in  studying  a  sub- 
ject. The  matter  of  returned  soldiers  would  have  to 
be  dealt  with.  After  the  war  new  conditions  would 
obtain,  and  these  must  be  met.  Great  advances  had 
been  made,  arising  out  of  the  war,  and  in  these  Can- 
ada had  done  its  part.  Canada  had  adapted  itself  to 
war  conditions  in  a  way  which  no  other  country  had 
done.  The  Dominion  Bridge  Company  was  an  ex- 
ample of  what  could  be  accomplished — a  falling  away 
of  business  followed  by  a  tremendous  revival,  and 
adaptation  to  meet  the  new  conditions.  Such  examples 
were  a  tribute  to  Canadian  energy  and  brains,  and 
showed  that  we  could  adjust  ourselves  to  emergencies. 


sujjplies  are  delivered  according  to  a  similar  time-table, 
and  the  arrangement  is  such  as  to-  prevent  confliction 
of  operations  and  delays  in  ohtaininfs^  la'  !',  or 

materials. 

The  tal)le  shown  herewith  is  a  typical  schedule  from 
the  records  of  the  company  referred  to,  and  shows  ex- 
actly what  is  included,  how  the  items  are  arranged  and 
the  date  predetermined.     Ihi-    chcflu!'-,  which  applies 


Mr.  Fraser  S.  Keith,  New  Secretary  of 
Canadian  Society  of  Civil  Engineers 

Professor  C.  H.  McLeod,  who  has  been  secretary  of 
the  Canadian  Society  of  Civil  Engineers  practically 
during  the  life  of  that  organization,  has  resigned,  i'ro- 
lessor  McLeod  during  all  these  years  has  carried  on 
his  work  at  McGill  University  in  addition  to  that  de- 
manded of  him  in  connection  with  the  Canadian  So- 
ciety. The  secretarial  work  has  now  reached  such  pro- 
|iortions,  however,  that  Professor  Mcl^eod  finds  it  im- 
possible to  give  it  the  necessary  time.  The  new  secre- 
tary, Mr.  Fraser  S.  Keith,  will  devote  all  his  time  to 
the  work. 


Advance    Planning    and    Time    Schedules 
Secure  Rapidity  and  Economy 

NEARLY  all  large  buildings  are  erected  accord- 
ing to  some  sort  of  time  schedule.  This  sched- 
ule, in  many  cases,  merely  provides  for  com- 
pletion within  a  stipulated  time,  and  it  is  the 
duty  of  the  various  contractors  to  so  plan  their  work 
as  to  fulfill  this  arrangement.  Where  rapidity  and 
economy  is  desirable,  some  more  definite  system  must 
be  evolved  and  followed.  One  prominent  construction 
companv  executes  its  many  important  contracts  for 
large  buildings  under  a  prearranged  time  schedule, 
which  provides  for  the  coniniencenicnt  and  completion 
of  each  item  of  the  work  at  stated  date-;.   M.itevials  and 


Progress  Schedule. 
Item, 

Clear   site    

General  excavation' 

I'ootinK  and  foundation  walls  . . 

Rolling  for  paving 

Backfill  and  gradim 
Driving   piles    .... 
Tost   pits   

t:ONCRETE. 
I'dutings  and  foundation  walls 

I'aving 

I'loors  and  columns 

.Stairs 

.Sills  and  coping  . 

Parapet 

I'eiit  house 

Grano  finish 

Carl>()rundum  rulj 
Cinder  crickets  roof  . . 

Unload  cement   

Unload  sand 

l.'iil<jad  stone   

Unload,  erect,  and  dismantle  plant 

STICEL  REINFORCING. 

Unload 

I'end  and  place  footings  and  wall- 
liend  and  place  column? 
I'end  and  place  floor  . 

liend  and  i)Iace  beams 

ISend  and  place  miscellaneor. - 

FORMS. 

I'ootings  and  foundation  walls    

Make  columns,  floors  an'l  licnuK 

ICrect  column  

iMcct  floors  and  roof  . 
F.rect  beams  and  slab  . 

I'Tcct  wall  beam    

F'rect  parapet 
.Sills  and  cojiiii 

Stairs  

Pent  house  . . 
Unload  lumber 
.Strip  columns  . . 

Strip  slabs   

.Steel  sash — unload    .  . 

Steel  sash — erect    . 

Steel  sash — grout  .... 

M.\SONRY. 
Unload  brick  and  tile  . 

Lay  file 

Lay  brick 

.Staging  and  plant 

Plastering 

Door  frames,  guards,  and  sills 
Doors  and  hardware  . . 

Inserts , . 

.Sleeves 

Scuppers  

Miscellaneous  iron  \--^'^' 
Wood  partitions 
Clean  u])  job  . 
Watchman  .  . 
Overhead  ... 

SUB-CONRACTS. 
Painting 
(blazing  . 
Phimbinn 
Sprinklers,  piping,  interior 

Mains,  exterior  . 
l'"leetric  wiring  and  conduits 

Root'ing 

Heating 
Elevator^ 

'  Continuetl  on  pa^e  ISjt 
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Pneumatic  Caisson  Work  on  the  Piers  of  the 
Petitcodiac  River  Bridge  at  Moncton,  N.B. 

—  By  E.  M.  Archibald,  A.  M.  Can.  Soc.  C.  E. 


THE  Petitcodiac  River  is  situated  at  the  northern 
extremity  of  the  Bay  of  Fundy,  and  in  this 
neighborhood  there  occur  the  highest  tides  in 
the  world,  the  government  records  showing  a 
rise  of  45  feet  at  spring  tides.  At  the  City  of  Moncton, 
located  on  the  Petitcodiac  River,  some  twenty  miles 
from  its  mouth,  and  at  the  head  of  navigation,  the  rise 
of  tide  is  only  30  feet,  owing  to  the  higher  level  of  the 
river  at  that  poipt.  Here,  at  each  incoming  tide,  ap- 
pears the  "bore,"  a  tidal  wae  due  to  the  onrnshing 
water  crowding  into  the  ever-narrowing  channels  of 
the  river.  The  bore,  although  appearing  at  other 
points  on  the  Bay  of  Fundy,  is  at  its  highest  at  Monc- 
ton, and  is  most  readily  seen  from  that  point.  This 
bore  varies  in  height  from  a  few  inches  to  at  least  four 
feet — many  claim  six  feet — depending  on  the  stage  of 
tide  and  velocity  of  the  wind. 

Historical 

Directly  opposite  Moncton  is  a  populous  farming 
country,  and  after  long,  unsuccessful  endeavors  to 
have  a  highway  bridge  built  by  the  government,  these 
farmers,  resolutely  and  at  great  sacrifice,  raised  enough 
money  to  start  work  on  the  piers  for  a  bridge,  and 
managed  to  keep  the  project  going,  until,  after  two 
years'  work,  a  bridge  was  in  existence.  This  was  in  the 
year  1869. 

Old-timers  tell  of  the  difficulties  in  placing  the 
wooden  cribs  fonning  the  piers ;  how  one  after  another 
broke  lose  from  the  moorings  and  were  swept  away  by 
the  swift  current,  and  how  eventually  the  piers  were 
completed,  wooden  spans  constructed  on  shore  and 
floated  out  on  scows  into  place — altogether  an  under- 
taking of  no  mean  engineering  ability.  Somewhere 
about  this  period  the  provincial  government  were 
brought  to  a  realization  of  their  responsibility,  and 
bought  the  bridge. 

Unfortunately,  its  benefits  were  not  long  enjoyed, 
for  in  the  autumn  of  1869  what  is  known  as  the  Saxby 
gale  occurred,  causing  great  havoc  to  shipping  and  to 
property,  and  in  the  tremendous  tide  that  ensued  the 
superstructure  was  washed  away  and  the  piers  scoured 
so  much  that  they  settled  from  eight  to  ten  feet  in  a 
few  cases.  However,  reconstruction  was  proceeded 
with,  the  piers  added  to,  and  the  superstructure  rebuilt. 
After  about  twenty  years'  service  the  superstructure 
was  again  renewed.  At  the  present  time  the  existing 
superstructure  is  approximately  twenty-years  old,  and 
has  been  in  urgent  need  of  renewal  for  several  years. 
The  life  of  the  old  piers,  now  nearly  fifty  years  old,  is 
past. 

About  ten  years  ago  natural  gas  was  discovered  at 
Plillsboro,  and,  in  order  to  reach  the  nearest  market  in 
Moncton,  the  mains  had  to  cross  the  Petitcodiac  River. 
A  10-inch  gas  main  was  added  to  the  loading  of  the  old 
bridge,  carried  by  projecting  brackets.  Several  at- 
tempts have  been  made  to  lay  a  gas  main  in  the  bed  of 
the  river,  but  without  anv  success.  The  old  bridge 
continues  to  be  the  weak  link  in  the  transportation  of 
this  very  necessary  feature  to  the  domestic  and  com- 
mercial life  of  Moncton. 

.1 

*  Before  the  Canadian  Society  of  Civil  Engineers. 


Location  of  New  Bridge. 

The  location  of  the  new  bridge  is  33  feet  up  river 
from  the  centre  line  of  the  old  bridge.  In  considering 
the  location  for  a  complete  new  bridge  the  provincial 
engineer,  Mr.  A.  R.  Wetmore,  decided  to  keep  as  close 
as  possible  to  the  old  bridge,  for  two  reasons — (Ij  fin- 
ancial, in  that  the  old  structure  would  be  of  very  great 
service  in  the  erection  of  the  new  bridge ;  (2)  sound- 
ings showed  a  ridge  of  rock  closer  to  the  surface  of  the 
water  at  this  location  than  for  some  considerable  dis- 
tance either  up  or  down  river.  On  the  other  hand,  it 
was  very  necessary  not  to  imdermine  the  existing  foun- 
dations of  the  old  piers.  The  adoption  of  the  pneumatic 
system  of  sinking  caissons  was  decided  upon  as  the 
least  dangerous  to  the  old  piers. 

River  Conditions. 

Working  conditions  in  the  Petitcodiac  River  are 
particularly  severe.  There  is  the  bore  already  referred 
to,  the  high  tides,  the  high  velocity  of  the  current,  Ijut 
perhaps  the  most  discouraging  feature  is  the  muddy 
condition  of  the  water,  due  to  the  tide  sweeping  over 
the  extensive  mud  flats,  picking  up  the  mud  or  silt, 
carrying  it  in  suspension  and  depositing  it  in  eddies 
and  at  high  and  low  water  intervals.  The  velocity  of 
the  current  reaches  ten  miles  an  hour  at  half  tide  on 
what  are  known  as  spring  tides,  occurring  for  a  week  at 
each  full  and  new  moon  periods.  At  neap  tides,  occur- 
ring during  the  first  and  last  quarters,  the  tide  gradu- 
ally falls  to  as  low  as  twenty  feet  rise,  and  the  current 
diminishes  corre.spondingly.  This  rise  of  tide  occurs  m 
a  period  of  three  hours,  then  there  is  a  lull  of  twenty 
minutes  at  high  water  before  the  tide  falls  perceptibly, 
after  which  it  recedes  very  rapidly  for  three  and  a  half 
hours,  then  more  slowly.  There  remains  a  period  of 
about  four  hours  at  slack  low  water  for  sub-aqueous 
work  before  the  arrival  of  the  next  succeeding  tide. 

.\nother  very  annoying  condition  was  the  rapid 
shifting  of  the  channel  below  the  bridge  site,  caused  at 
times  by  very  high  winds  and  at  other  times  by  a 
freshet  or  heavy  run-off  of  fresh  water,  carrying  tre- 
mendous quantities  of  mud  in  suspension  from  the 
upper  reaches  of  the  river  and  deposited  on  the  flats, 
causing  a  bar  to  build  up,  and  thereby  prevent  the 
water  from  running  off.  A  rise  in  low-tide  elevation 
of  as  much  as  42  inches  was  observed  from  this  cause. 

Ordinary  soundings  showed  from  six  inches  to  eight 
feet  of  silt  on  the  bottom,  below  which  the  materia! 
was  so  firm  and  compact  that  an  ordinary  sounding 
bar  could  not  penetrate  it.  , 

Construction  Equipment. 

In  considering  the  method  to  be  adopted  for  con- 
struction of  the  sub  structures  the  weakness  of  the  old 
bridge  and  piers  and  the  fear  that  it  would  he  swept 
entirely  away  by  the  severe  ice  conditions  existing  in 
the  winter  and  early  spring,  together  with  the  larg^e 
amount  of  traffic  passing  over  it.  led  to  the  decision  to 
use  a  cable-way  spanning  the  river,  and  derricks  at 
each  pier  for  handling  all  material.  It  was  estimated 
that  the  largest  block  of  granite  required  in  any  pier 
would  not  exceed  four  tons,  and  that  this  would  pro- 
bably be  the  maximum  load  to  be  carried  on  the  cable- 
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way,  but  t(j  i)rovide  for  emergencies  it  was  designed 
for  a  maximum  load  of  six  tons.  To  allow  a  sufficient 
factor  of  safety  for  the  long  span  of  1,600  feet  between 
towers  a  2-in.  carrying  cable  was  advisable,  but  as  the 
contractors  had  in  stock  a  1^-in.  cable,  1,620  ft.  long, 
it  was  decided  to  use  it  and  reduce  the  working  strain 
in  the  cable  by  building  higher  towers  and  allowing  a 
heavier  sag  in  the  cable.  The  cable  as  installed,  mea- 
sures 1,.S91  ft.  between  towers,  and  can  be  adjusted  for 
a  mininnun  sag  of  60  ft.  The  cable  in  stock  was  short 
by  about  200  feet  of  the  length  required  to  span  the 
river  and  over  the  towers  to  the  anchorages.  This  was 
overcome  by  splicing  short  pieces  to  each  end,  the  con- 
nection being  made  by  drop-forged  sockets.  The  an- 
chorages were  made  by  excavating  to  depth  of  six  feet 
in  the  ground,  twenty  feet  wide  and  twenty  feet  long, 
building  a  crib  platform  carrying  (Mie  hundred  tons  of 
stone  for  ballast,  the  main  cable  being  carried  to  the 
bottom  and  around  a  very  large  birch  log.  A  turn- 
buckle  at  one  end  provides  for  taking  up  about  six 
feet  of  slack  in  the  cable.  The  tower  on  the  Moncton 
side  is  ninety  feet  high,  and  has  a  base  of  twenty-three 
feet  wide  by  thirty  feet  lengthways  of  the  cable.  The 
front  legs  of  the  tower  are  set  on  a  batter  of  one  in 
five,  which  falls  within  the  resultant  of  the  forces  act- 
ing on  the  tower.     The  tower  on  the  .Mbert   CountN- 


between  the  railway  yard  and  site  of  the  bridge.  A 
trestle  having  a  6  per  cent,  grade  and  a  14  degree 
curve  was  erected,  the  grade  favoring  the  load.  At  the 
site  of  the  work  one  siding  was  put  in  for  granite  stor- 
age and  another  for  gravel  storage,  the  latter  being 
approached  by  a  trestle  with  a  rising  grade  of  6  per 
cent.,  up  which  one  car  of  gravel  was  run  at  a  time. 
The  gravel  storage  has  a  capacity  of  1,000  yards. 

For  mixing  concrete  a  battery  of  two  }^-yard  Smith 
mixers  was  used,  located  directly  under  the  cable-way. 
Gravel  was  shoveled  into  3^-yard  cars  at  the  storage 
pile,  cement  added  to  make  the  required  batch,  and 
the  whole  hauled  up  an  incline  to  the  mixer  platform. 

Two  40  h.p.  locomotive  boilers  -were  used  for  the 
first  year's  operations,  previous  to  the  installation  of 
the  pneumatic  plant.  Two  hundred  and  twenty  addi- 
tional boiler  horse  power  was  added  later,  to  take 
care  of  the  pneumatic  work. 

The  compressor  plant  was  located  immediately 
alongside  the  boiler  plant,  and  consisted  of  one  1,150-ft. 
Ingersoll  Rand  compressor.  18  x  24,'4  x  24.  and  a  sec- 
ond of  1.250  cubic  feet  capacity,  with  cylinders  of  24  x 
24^4  x  30.  The  air,  after  being  compressed,  passed 
into  a  42  in.  x  14  in.  receiver,  thence  bv  two  lines  of  4- 
in.  pipe,  located  along  the  old  bridge  '      work.     A 
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Plan  and  elevation  of  bridge  over  Petitcodlac  River,  showing  location  of  old  and>new  structures. 


sIUl'  uI  the  ri\  er  is  on  a  highei'  ele\alion,  and  in  conse- 
(|uencc  was  only  built  eighty-five  feet  high.  The  centre 
line  of  the  cable  was  located  fourteen  feet  up  river 
from  the  centre  line  of  the  new  bridge.  The  stringing 
of  the  main  cable  across  the  river  presented  a  problem 
of  itself,  as  it  was  necessary  to  keep  the  cable  out  of 
the  swiftly-running  current  of  the  river,  which,  with 
the  ma.ximum  sag  permissible,  and  with  the  weight  of 
this  main  cable,  required  the  strength  of  the  support- 
ing wire  to  be  fourteen  tons  during  erection.  This  was 
solved  by  using  the  two  ^-in.  wire  ropes,  later  used 
for  the  hauling  cable,  as  a  carrier  for  supporting  the 
weight  of  the  main  cable,  this  main  cable  having 
snatchblocks  wired  to  it  every  200  feet,  which  travelled 
along  on  the  two  supporting  wires.  The  cable-way 
outfit  is  a  Flory  design,  the  engine  having  tw^o  S'/i  x  12 
cylinders,  link  motion,  and  two  42-in.  drums.  The 
hoisting  and  hauling  ropes  are  each  5^-iu.  diameter 
wire  rope. 

.Ml  materials  arc  brought  in  liy  rail,  the  lA'.R.  yard 
being  only  half  a  mile  from  the  site  of  the  bridge. 
The  contractors  put  in  ,i  sjiur  line  and  used  a  35-ton 
loconioti\c.      A   (iilVorciu'c   in   level   of  22  feet   existcii 


derrick  car  was  used  in  the  granite  :-i..ia;^c  %,iiw  i..r 
unloading  the  granite  from  incoming  cars  and  after- 
wards rek)ading  on  small  cars  running  to  a  point 
directly  under  the  cable-way,  whence  it  could  be  picked 
up  and  carried  to  the  pier  under  construction. 

The  floating  plant  consisted  of  one  frame  derrick 
scow,  60  X  25 ;  one  68  x  28.  and  three  45  x  16.  all  with 
flush  decks.  This  floating  plant  was  seldom  used  on 
accoiuit  of  difficulty  of  handling  in  this  turbulent  river. 

Water  obtained  from  the  city  water  supply  was  car- 
ried through  1.200  feet  of  2-in.  pipe  to  the  boilers  and 
mixers  and  a  1-in.  pipe  line  extension  to  the  different 
piers  under  construction. 

Construction  Work. 

The  north  al)Utment  was  excavated  about  si.\  feet 
below  the  surface  of  the  ground,  after  which  piles  were 
driven  and  the  concrete  poured  directly  from  the  mix- 
ers.   This  abutment  was  above  Ingh  tide. 

Tier  P.  was  foundationed  on  piling  10  ft.  above  l^u 
waur  mark,  the  excavation  being  sheet  piling.     The 
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only  difficulty  encountered  here  was  due  to  the  heavy 
sediment  deposited  by  each  tide,  which  had  to  be 
scoured  off  before  concretinji;^  could  be  continued. 

The  excavation  for  the  south  abutment  was  carried 
to  rock,  which  was  reached  12  ft.  above  ordinary  low 
water  mark.  The  excavation  was  sheet-piled  to  pre- 
vent the  banks  fallingf  in  when  the  tide  tilled  the  ex- 
cavation. A  concrete  footinc;^  course  6  ft.  thick  was 
poured,  and  the  granite  then  started.  Xo  difficulties 
were  encountered  with  this  pier. 

No.  4  Pier  was  founded  on  rock  at  extreme  low- 
water  mark,  the  rock  being  levelled  off  at  slack  water 
periods  to  a  level  6'in.  below  extreme  low  tide.  A  grill- 
age  30  in.  thick  was  accurately  placed  on  this  levelled- 
off"  bottom,  forming  a  footing  for  the  granite  pier.  No 
great  difficulties  were  met  with  in  the  erection  of  this 
pier,  except  for.  the  precautions  to  prevent  the  tide 
washing  away  the  green  concrete  hearting.  Tarpaulins 
were  used  for  this  purpose,  covering  the  entire  work, 
and  being  roped  down  solidly  to  the  birch  grillage  just 
before  the  arrival  of  the  bore.  Notwithstanding  all 
precautions  taken,  a  small  quantity  of  the  concrete 
hearting  would  be  washed  away  and  a  deposit  of  mud 
left  by  the  tide,  which  would  have  to  be  scoured  off 
before  pouring  any  more  concrete.  To  give  some  idea 
ot  the  force  of  the  current  at  this  pier  it  may  be  men- 
tioned that  granite  blocks  placed  on  top  of  the  tar- 
paulin to  hold  it  down  were  displaced  by  the  current, 
and  in  one  instance  several  granite  blocks,  containing 
as  much  as  a  yard  apiece,  were  washed  clear  oft'  the 
pier. 

When  taking  soundings  at  the  location  for  No.  3 
pier  it  was  found  that  the  bottom  was  scoured  clean  to 
the  rock  and  was  only  five  feet  below  low  water  for 
over  half  the  length  of  the  pier  at  its  centre,  but  dipped 
to  a  depth  of  nine  feet  at  both  up-stream  and  down- 
stream ends  of  the  pier.  It  had  been  the  intention  to 
use  the  pneumatic  system  in  foundationing  this  pier, 
but.  as  a  result  of  these  soundings,  it  was  decided  to 
build  an  open  caisson,  with  the  .sides  fitting  the  bot- 
tom, and-  with  a  puddle  chamber  on  the  outside,  so 
that  the  water  could  be  pumped  out  and  the  rock 
cleaned  before  concreting.  This  cais.son  was  built  on 
shore,  with  a  puddle  chamber  Zyi  ft.  wide  surrounding 
it.  Just  previous  to  high  tide  it  was  launched,  towed 
to  its  position,  and  moored  through  the  ebb  tide.  To- 
wards the  end  of  the  ebb  tide  it  was  placed  accurately 
in  ])osition  and  balla.sted  with  rails.  The  puddle,  con- 
-sisting  of  clay  and  gravel,  was  placed  in  the  puddle 
chamber  and  completely  covered  with  gravel  in  bags, 
to  prevent  scour  by  the  tide.  Just  when  ready  to  start 
pumping  operations  a  period  of  heavy  rains  came  on, 
bringing  down  with  the  fresh  water  large  quantities  of 
silt,  which  deposited  on  the  bars  in  the  river  and  caused 
a  rise  of  3j.<  ft.  in  low  tide  elevation,  and  this  rise  of 
water  caused  endless  trouble,  since  the  puddle  cham- 
ber had  not  been  designed  for  so  much  pressure,  and, 
when  pumped  out,  it  would  blow  repeatedly.  Fortu- 
nately, the  caisson  had  been  bulk-headed  into  four 
vyater-tight  sections.  Pumps  were  placed  in  one  sec- 
tion at  a  time  at  the  earlv  part  of  low  water  period, 
and  by  pumping  each  compartment  separately  the  bot- 
tom was  cleaned  of  sedimeiit  and  concreting  carried 
on  at  low  tide  intervals.  Several  tides  were  required 
to  fill  each  compartment  on  account  of  the  delays 
caused  by  cleaning  operations  at  each  tide.  A  tarpau- 
lin was  battened  down  on  top  of  the  green  concrete  at 
the  completion  of  each  tide's  operations,  to  prevent 
scour. 

Concrete  was  stopped  two  feet  l)elo\\  low  tide  mark 


alter  which  three  feet  of  hardv\o(jd  timber  grillage  was 
used  to  form  a  footing  for  the  granite  pier. 

The  work  already  described  was  performed  from 
the  time  operations  started  in  July,  1915,  to  the  end  of 
the  same  year. 

Pneumatic  Caissons. 

Conditions  at  the  site  made  it  necessary  'to  build 
and  launch  the  caissons  on  the  Albert  side  of  the  river, 
although  this  was  on  the  wrong  side  for  ease  of  hand- 
ling material.  Blocking  was  set  up  and  the  caissons 
built  "side  on"  to  the  river,  one  caisson  behind  the 
(jther,  but  both  within  reach  of  one  derrick  and  the 
cable-way. 

The  responsibility  for  the  design  of  the  caissons 
was  entirely  in  the  hands  of  the  contractors,  except  for 
the  outside  dimensions.  Further,  the  engineer's  re- 
quirements, that  no  concrete  be  deposited  through 
water,  in  addition  to  the  launching  and  holding  pro- 
blems, presented  a  set  of  conditions  none  too  easy  of 
solution.  To  fulfil  the  first  requirement,  the  caisson 
was  divided  into  three  parts,  with  two  water-tight 
bulkheads,  so  that  any  one  compartment  could  be 
pumped  out  and  concrete  deposited  in  the  dry  space 
during-  low-  tide  periods.  This  shortened  the  time  of 
pumping  and  permitted  longer  time  for  concreting,  and 
also  reduced  the  buoyancy,  as  only  sufficient  weight 
was  necessary  to  overcome  the  disjdaccment  of  the 
pumped-out  chaml^er  and  the  natural  buoyancy  of  the 
caisson. 

No.  1  caisson,  as  launched,  was  built  18  ft.  9  in.  high, 
with  18  in.  of  concrete  on  the  roof  of  the  air  chamber, 
floated  13  ft.  6  in.  deep,  and  weighed  370  tons.  .At  the 
time  of  launching,  three-quarters  of  an  hour  before 
high  tide,  there  was  only  \S  feet  of  water  available  at 
the  end  of  the  laimchways.  The  intention  was  to 
launch  early  enough  before  high  water  to  permit  the 
caisson  to  be  towed  to  place  and  the  moorings  secured 
before  the  turn  of  the  tide,  then  to  jilace  enough  timber 
on  the  top  of  the  caisson  so  that  when  sunk  iij  place 
the  top  of  the  caisson  would  be  above  low  water.  In- 
tentions are  not  alwa^^s  carried  out,  and  it  proved  so  in 
this  case,  for  the  launching  was  not  successful.  The 
caisson  slid  off  the  ways  sideways  just  after  starting. 
However,  after  jacking  up,  the  above  ])rogranime  was 
followed.  The  caisson  was  launched  successfully, 
towed  across  the  river,  moored,  and  several  courses  of 
timber  placed..  The  moorings  held  through  one  ebb 
and  one  flood  tide,  but  parted  at  about  half  ebb  the 
second  da)^  Owing  to  the  first  attempt  at  launching 
having  proved  unsuccessful,  the  second  launching-  was 
thrown  forward  into  a  ])eriod  of  the  highest  sjjring 
tides, .when  the  velocity  of  current  was  greatest.  How- 
ever, since  the  current  at  the  location  of  No.  1  pier 
from  our  observations  had  never  shown  as  much  velo- 
city as  at  No.  2  pier,  on  which  all  the  calculations  were 
based,  it  was  decided  to  proceed  with  the  placing  of  the 
caisson.  The  first  tide  having  been  passed  through 
without  any  trouble  developing,  it  was  thought  all  dan- 
ger was  past.  On  the  second  ebb  tide,  however,  after 
the  heaviest  run  had  appeared  to  be  over,  a  species  of 
tidal  wave  occurred,  which  was  deflected  straight 
across  the  river,  when  it  reached  the  old  piers  and 
caught  the  caisson  broadside  on  with  a  heavy  surge, 
parted  the  breast-lines,  then  snapped  the  heavy  moor- 
ing cables  like  pipestems.  The  men  on  the  caisson 
jumped  for  their  lives  to  the  scows  moored  alongside, 
then  to  the  boats,  and  followed  the  wreck  down  stream. 
The  caisson  grounded  on  a  mud  flat  about  six  hundred 
feet  l>elow  the  bridge  and  partially  rolled  over,  enough 
to  expose  one  cutting  edge  at  low  tide.     Here  she  lay 
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le  sand  scoiiriiif;  until  sne  naa  entju^h  bearing  tu 
carry,  hut  restinj^  in  a  iiole  in  the  sand  eifihtecn  feel 
deep,  and  sand  hanked  up  to  the  water's  edge  within 
tiiirty  feet  of  the  caisson,  ilow,  after  rolling  over  sev- 
eral times,  she  was  linally  floated  and  brought  hack  to 
place,  might  be  interesting,  but  the  author  can  assure 
you  it  was  just  a  succession  of  dififiiculties,  not  the  least 
of  which  was  the  continued  rainy  weather.  Simply,  it 
consisted  of  righting  the  caisson  and  holding  until  she 
could  be  i)um])ed  out  and  nursed  into  a  c(jn\cnicnt 
I)lace  for  handling. 

Caisson  Design. 

In  view  of  the  fact  that  the  probabilities  were  that 
the  bearing  luider  the  cutting  edge  would  be  very  un- 
even, and  that  tlie  caissons  would  be  subjected  to  very 
severe  conditions,  it  was  decided  to  make  the  design 
very  rigid — much  more  than  the  known  stresses  would 
warrant.  That  this  decision  was  prudent  it  may  be 
mentioned  that  the  one  caisson  which  went  adrift  and 
was  tossed  around  on  'the  mud  flats  was  in  perfect  con- 
dition when  finally  placed  in  position.  The  only  dam- 
age was  the  breaking  of  the  12  x  12  cross-struts  inside 
the  air  chamber;  these  were  readily  renewed  after  an 
had  been  applied. 

Starting  from  the  bottom  of  llie  caisson,  we  lirst 
find  a  9  in.  x  ^  in.  fiat  plate  bolted  to  the  lower  timbers 


Caisson  being  launched 

and  forming  a  shoe  for  the  cutting  edge.,  which  was 
formed  out  of  an  8  x  16  hardwood  timber,  bevelled  ofi 
on  the  inside.  On  this  were  laid  the  12  x  12  hard  l)ine 
timl)ers,  forming  the  outer  wall  of  the  air  chamber. 
The  inner  wall  consisted  of  12  x  12  vertical  timbers, 
securely  screw  and  drift-bolted  to  the  outer  timber  with 
1-in.  iron  in  all  cases,  and  large  plate  washers  under 
both  head  and  nut.  Every  fourth  vertical  timber 
]>assed  up  through  the  roof  and  continued  well  up  to 
low  water  elevation  on  the  inside  of  the  cofferdam,  as 
we  shall  call  the  portion  of  the  caisson  above  the  roof 
of  the  air  chamber.  By  means  of  1-in.  screw  bolts  every 
two  feet  into  the  outer  walls,  this  upright  timber  in- 
creased the  rigidity  and  further  prevented  the  tendency 
of  the  various  timbers  to  pull  apart  under  displacement 
when  the  cofferdam  was  pumped  out. 

The  roof  of  the  air  chamber  consisted  of  two  tiers 
of  12  X  12  hard  pine  limbers,  placed  transversely  and 
with  staggered  joints.  Great  care  was  observed  in 
securing  tight  joints  everywhere,  but  more  especially 
when  the  verticals  passed  through  this  roof,  since  there 
was  the  greatest  danger  of  air  leakage  when  nndei' 
pressure.  Heavy  single-ply  rooting  paper  was  laid  be- 
tween the  two  tiers  of  the  roof,  and  all  joints  well 


pitched,  as  a  furiner  precaution  against  leakage. 
roof  timber  was  side-bolted  to  its  neighbor  with  thrc 
1-in.  drift  bolts. 

I'-ighteen  inches  oi  1  :2  4  ii.ik  reie,  reinforced  with 
1-in.  rods  spaced  12  in.  apart,  both  longitudinally  and 
transversely,  was  poured  on  top  of  the  timber  roof  for 
additional  strength  and  incidentally  to  further  prevent 
air  leakage.  Another  very  important  feature  of  this 
concrete  roof  was  that  it  served  the  purpose  of  keeping 
the  centre  of  gravity  as  low  as  possible,  resulting  in 
greater  stability  while  aHoat. 

The  weak  point  in  a  caisson  is  the  junction  of  the 
air  chamber  with  the  cofferdam  above  the  roof.  We 
consider  that  the  method  adopted  strengthened  our 
work  very  materially.  This  consists  in  a  12  x  12  wal- 
ing timber  immediately  under  the  roof  and  another  on 
top  of  the  concrete  roof,  bolted  every  two  feet  in  each 
flirection. 

Six  12  X  12  hard  pine  struts  were  placed  inside  the 
working  chamber  as  close  to  the  cutting  edge  as  feas- 
ible to  resist  the  inward  pressure,  and  six  IJ^-in.  rods, 
used  to  resist  any  possible  outward  pressure.  In  ordin- 
ary cases  these  rods  are  of  doubtful  value,  but  may 
have  been  of  some  benefit  in  the  case  iif  the  caisson 
which  went  adrift. 

Heavy  roofing  paper  was  placed  between  the  two 
tiers  of  timber  in  the  side  walls  of  the  air  chamber,  a-^ 
well  as  in  the  roof,  to  prevent  air  leakage. 

The  air  chamber  was  .sheathed  inside  and  outside 
and  on  the  bottom  of  the  roof  with  3-in.  planed  hard- 
wi^xxl  sheathing,  with  caulked  joints.  Two  threads  of 
oakum  were  driven  in  all  joints  in  the  air  chamber,  and 
well  pitched.  All  horizontal  timbers  were  drift-bolted 
w  ith  1-in.  drift  bolts  20  in.  long,  every  four  feet. 

The  cof?erdam  consisted  of  a  single  wall  of  12  \  I J 
limber  hard  pine  or  yellow  birch,  half  dovetailed  at 
corners,  and  drift-bolted  every  four  feet.  Six  sets  of 
12  X  12  timbers  served  as  transverse  ties  for  the  outer 
walls,  the  ends  being  dovetailed  in.  and  one  set  of  longi- 
tudinals served  the  same  purpose.  .\t  intersections 
these  ties  were  screw-bolted  together. 

The  colTcrdam  was  divided  into  three  compartments 
for  convenience  in  pumping,  as  previously  explained. 
ISoth  below  and  above  the  bulkheads  the  concrete  was 
poured  in  a  monolithic  mass.  The  walls  of  each  com- 
partment were  pierced  with  four  4-in.  holes,  through 
which  was  passed  a  4-in.  pipe  with  an  elbow  and  seven 
foot  length  of  pipe  on  the  inside  of  the  caisson,  form- 
ing a  swinging  joint  to  control  the  inlet  of  water  for 
slowly  Hooding  the  caisson  after  concreting  when  each 
tide's  work  was  completed.  This  stopped  the  green 
concrete  from  scouring  when  the  incoming  tide  boiled 
over  from  the  top  of  the  cofferdam. 

The  air  chamber  roof  was  pierced  with  three  36-in. 
shafts,  one  being  a  man-shaft,  located  in  the  centre  of 
the  caisson ;  the  other  two  for  material,  one  at  each 
end  and  spaced  to  handle  material  with  a  minimum  of 
handling. 

.Mr  was  supplied  through  two  4-in.  pipes  located  at 
opposite  ends  of  the  caisson.  Two  more  4-in.  pipes 
through  the  roof  were  used  as  blowpipes  for  blowing 
water  and  sand  from  the  air  chamber.  A  1-in.  whistle 
pipe  was  used  at  each  material  shaft,  for  signalling 
purposes.  Two  l'4-in.  pipes  were  installed  for  supply- 
ing fresh  water  to  the  air  chamber,  but  were  not  used 
for  this  purpose.  They,  however,  served  for  supplying 
compressed  air  for  pneumatic  drills  used  in  drilling 
boulders.  Electric  lights  were  used  on  removable  leads 
run  through  the  man-shaft,  but  were  ronii<\cd  at  the 
end  of  each  low-tide  shaft. 
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Launching 

'  Both  caissons  were  launched  sideways  about  three- 
quarters  of  an  hour  before  high  water.  Four  12  x  12 
launchways  were  used,  set  at  a  slope  of  one  in  ten. 
Had  the  slope  of  the  beach  warranted  it.  a  lesser  slope 
would  have  been  better.  Four  12  x  12  running-ways 
were  placed  under  the  caisson,  resting  on  the  launch- 
way  ;  each  running-way  had  a  6  x  12  board  bolted  on 
for  a  guide.  All  four  running  ways  were  roped  fast  to 
the  launchway  at  the  shore  side  of  the  caisson  and 
ropes  cut  simultaneously  when  ready  to  launch.  In 
order  to  check  one  end  going  faster  than  the  other, 
timber  dogs  were  used,  with  one  end  made  fast  to  the 
running-way  and  the  other  ready  to  drive  into  the 
launchway  should  one  end  of  the  caisson  start  before 
the  other.  In  addition,  a  four-part  rope  tackle  was 
used  at  each  end,- with  the  end  passing  round  a  snub- 
bing post.  With  these  preventatives  and  a  crew  trained 
to  work  together  there  appeared  to  be  no  difficulty  in 
getting  the  caisson  started  properly,  but  after  taking 
water  and  before  becoming  water-borne  the  caisson  in 
two  cases  gradually  swung  off  the  ways  up-river  in  the 
direction  of  the  river  current,  indicating  that  the  slight 
current  exerted  encnigh  pressure  to  make  the  launching 
a  failure.  Had  launching  been  attempted  at  high  tide, 
still  water,  there  seems  no  reason  to  doubt  its  success, 
but  as  there  is  only  about  twenty  minutes  of  still 
water,  no  time  would  have  remained  to  tow  and  moor. 
In  one  case  the  caisson,  after  dropping  oft'  the  running 
ways,  became  water-borne  a  sufficient  time  before  high 
water  to  tow  it  across  to  place  and  secure  the  moor- 
ings, but  in  the  other  case  it  was  necessary  to  wait  a 
few  days  for  a  high  tide  enough  to  float.  Tallow  was 
used  on  the  launchways  as  a  lubricant.  The  outer  ends 
of  the  running-ways  were  weighted  with  rails  to  clear 
them  from  the  caisson  when  afloat. 

Towing     ' 

A  35-ton  dinkey,  used  in  switching  operations,  was 
used  to  tow  the  caisson  to  position.  A  IJ^-in.  steel  cable 
1,600  ft.  long,  was  stretched  across  the  river  previous 
to  launching,  passing  through  a  heavy  snatch  block  on 
a  scow,  which  carried  the  permanent  moorings.  The 
slack  of  the  cable  was  kept  off  the  bottom  of  the  nvei 
by  passing  over  another  scow.  After  launching,  the 
cable  was  attached  to  the  caisson,  and  the  dinkey  start- 
ed towing,  until  the  caisson  was  brought  into  position 
alongside  the  mooring  scow,  where  the  moorings  were 
quickly  transferred  from  the  scow  to  the  caisson. 

Moorings 

The  formulae  used  in  calculating  the  moorings  was  : 

P=WK  VV2g,  where: 

W  equals  weight  of  water  per  cubic  foot — 65. 

K  equals  constant  (1.47  for  square-ended  caisson). 

V  equals  current  in  miles  per  hour. 

P  equals  pressure  in  pounds  per  square  foot  ex- 
posed surface  normal  to  the  current. 

Current  records  taken  with  a  ship's  log  showed  a 
velocity  of  9  knots  per  hour  at  spring  tides  and  6  knots 
per  hour  on  neaps.  These  calculations  showed  a  maxi- 
mum strain  of  26  tons  had  to  be  taken  care  of  in  moor- 
ings and  two  Ij^-in.'wire  cables  were  used  up  river, 
one  attached  to  a  rock-filled  crib  in  the  river  and  the 
other  to  a  dead-man  on  shore.  The  down  stream  moor- 
ing was  a  single  IJ^-in.  wire  cable  from  a  rock-filled 
crib  in  the  river,  and  a  second  IJ/^-in.  cable  fastened 
around  the  old  pier  adjacent  to  the  final  position  for 
the  caisson.  A  socket  was  attached  to  the  end  of  each 
cable,  and  to  this  a  five-part  tackle  of  ^  -in.  wire  cable 


was  hitched,  running  through  14-in.  diamond  blocks, 
the  free  end  passing  aroimd  one  of  the  cross-timbers 
inside  the  caisson,  where  it  could  readily  be  payed  out. 
All  upstream  moorings  were  carried  to  a  bridle  fas- 
tened in  the  end  of  the  caisson.  The  bridle  consisted 
of  four  IJ^-in.  wire  cables  fastened  at  one  end  through 
IJ^-in.  eye  bolts  into  the  caisson,  and  all  hitched  to- 
eether  to  a  common  shackle  at  the  other  end.  In  addi- 
tion to  up  and  down-stream  moorings,  four  breast-lines 
were  used  at  each  corner  of  the  caisson,  consisting  of 
four  parts  of  4-in.  circumference  rope  through  double 
blocks  for  adjusting  the  position  sideways.  A  frame- 
work was  built  out  from  the  old  wooden  pier  on  the 
line  of  the  new  pier,  to  which  the  caisson  was  breasted 
hard  and  used  as  a  guide  in  sinking. 

Sinking 

An  endeavor  was  made  to  level  the  pier  sites  by 
blasting  out  high  spots  and  filling  low  spots  with  small 
stone,  but  was  not  attended  with  any  great  degree  of 
success  on  account  of  the  scouring  action  of  the  cur- 
rent. Soundings  taken  at  No.  1  pier  showed  hard  and 
soft  spots  alternately,  and  when  the  caisson  was  finalh' 
sunk,  it  was  out  of  level  as  much  as  three  feet  and 
hearing  very  unevenly.    A  diver  was  sent  down  to  try 


Caisson  under  air  pressure  during  sinking  operations 

and  obtain  a  more  even  bearing  under  the  caisson,  but 
very  little  success  attended  these  efforts.  Meanwhile 
pum|)ing  out  and  concreting  was  proceeded  with,  until 
sufficient  weight  had  been  put  on  to  keep  the  caisson 
from  floating  when  under  enough  pressure  to  enable 
the  sand-hogs  to  go  to  work  levelling  up.  The  locks 
were  installed  and  eight  pounds  of  air  pressure  put  on 
at  low  tide,  driving  out  the  water  from  the  air  chamber 
and  enabling  the  man  to  start  work.  The  entire  upper 
end  of  the  caisson  was  found  open  to  the  action  of  the 
tide,  the  opening  being  as  much  as  three  feet.  After 
finally  getting  the  caisson  on  a  fairly  even  keel,  con- 
creting the  top  was  proceeded  with,  until  the  right 
elevation  was  reached  to  correspond  with  the  diamond 
drill  borings.  Two  courses  of  granite  were  added, 
after  which  old  car  wheels  were  used  for  additional 
ballast.  These  were  used  instead  of  blocks  of  granite 
which  were  to  be  used  in  erecting  the  shaft  of  the  pier, 
on  account  of  their  greater  specific  gravity,  reducing 
the  top-heaviness  of  the  caisson.  Even  at  that,  it  was 
necessary  to  pile  up  car  wheels  to  a  height  of  over 
twelve  feet,  and  to  indicate  how  little  excess  weight 
there  was  may  be  mentioned  the  fact  that  it  was  neces- 
sary to  reduce  the  air  pressure  eight  to  ten  pounds, 
even  after  the  cutting  edge  was  cleared,  before  the 
caisson  would  sink.     Skin  friction  was  found  to  run 
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somewhat  over  500  pounds  per  square  foot,  the  nature 
of  the  strata  beinj^  largely  fine  sand.  As  a  precaution 
against  overturning  two  IJ^-in.  wire  cables  were  used 
as  a  strap  around  the  caisson  to  the  old  pier. 

It  is  in  order  to  state  that  the  air  work  was  only 
carried  on  at  low  tide  periods.  Air  was  turned  on  while 
the  tide  had  still  six  feet  to  fall,  and  the  men  were 
called  out  on  the  arrival  of  the  bore,  permitting  six 
hours'  work  each  tide. 

This  decision  as  to  low-tide  work  was  due  to  the 
narrowness  of  the  caisson  compared  to  its  height.  No. 
1  caisson  being  only  18  ft.  wide  and  the  height  from 
the  natural  ground  surface  of  the  river  bijltom  to  high 
water  was  50  ft.,  the  distance  from  ledge  rock  as  found  • 
at  No.  1  to  high  water  was  "il  ft.  Car  wheel  ballast  to 
withstand  the  air  pressure  for  working  at  any  stage  of 
the  tide  would  have  reached  well  above  high-tide  mark 
and  made  the  caisson  very  top-heavy  and  in  great  dan- 
ger of  of  overturning  in  the.  heavy  broadside  current 
which  prevailed  at  No.  1. 

No  difficulty  was  experienced  in  quickly  blowing 
the  water  out  of  the  air  chamber  with  air  pressure, 
until  a  heavy  strata  of  clay  was  reached,  which  effec- 
tively sealed  it,  after  which  it  was  neces.sary  to  use 
the  blowpipes  to  remove  the  water. 

One  of  the  many  difficulties  encountered,  and  which 
caused  serious  delay,  was  the_  entrance  of  quicksand 
into  the  air  chamber  on  spring  tides.  This  sand  car- 
ried up  on  the  flood  tide,  filtered  through  as  much  as 
20  feet  of  cover  before  getting  under  the  cutting  edge, 
and  would  often  till  the  air  chamber  to  within  18  inches 
of  the  roof.  No  means  was  ever  found  of  wholly  get- 
ting rid  of  this  trouble;  it  would  gradually  disajjpear 
after  the  high  spring  tides  were  over,  but  since  these 
high  tides  reappear  at  both  full  and  new  moon  periods, 
it  can  readily  be  underst^wd  what  a  discouraging  fea- 
ture it  was.  The  average  rate  per  day  of  sinking  No.  1  . 
and  No.  2  caissons  was  6  and  4.7  inches  respectively. 

The  slow  ])rogress  in  sinking  No.  2  was  accounted 
for  by  the  fact  that  the  material  was  boulders  of  all 
sizes,  embedded  in  sand  and  clay.  U  was  necessary 
to  shoot  these  boulders  constantly  to  clear  them  from 
beneath  the  cutting  edge  and  to  cut  them  down  small 
enough  to  pass  through  the  locks.  No  serious  diffi- 
culties were  encountered  in  sealing  the  air  chambers. 

There  were  no  fatalities  in  this  caisson  work,  and, 
in  fact,  throughout  the  entire  work — a  rather  remark- 
able showing  on  a  dangerous  river.  There  were  sev- 
eral cases  of  "bends,"  in  which  it  w^s  necessary  to 
resort  to  the  hospital  lock.  The  air  supply  was  ample 
for  the  work,  although  on  a  few  occasions  both  ma- 
chines were  operating  at  capacity. 

After  the  sealing  up  of  the  caisson  on  solid  rock 
the  car  wheel  ballast  was  removed,  the  top  of  the  con- 
crete cleaned  off,  levelled  up  to  a  uniform  bearing  at 
elevation  39.25,  and  the  granite  shaft  started.  Pump- 
ing operations  were,  of  course,  necessary  each  tide, 
since  the  granite  footing  course  was  2  ft.  9  in.  below 
dead  low  tide,  and  progress  was  slow.  Only  a  small 
section  could  be  attempted  each  tide  on  account  of  the 
short  time  available  and  the  enormous  amount  of 
cleaning.  Granite  was  laid  in  each  section  and  hearted 
up  with  1 :3:6  concrete.  There  was  315  cubic  yards  of 
granite  facing  and  300  cubic  yards  of  concrete  hearting 
to  each  shaft.  For  protecting  the  green  concrete 
against  scour,  wooden  shutters  were  used  in  sections, 
secured  with  rods  down  the  side  of  the  granite  shaft 
to  the  timber  caisson.  The  heavy  current  was  very 
severe  on  these  shutters  frequently  upending  them  and 
breaking  them  in  pieces  wherever  the  .slightest  open- 


ing appeared,  allowing  the  tide  to  get  under  them. 
This  scheme,  however,  was  the  most  successful  for 
Ijreventing  scour  of  anj^  used. 

The  above  piers  were  built  for  the  New  Brunswick 
Government  by  Mr.  A.  R.  Wetmore,  provincial  engi- 
neer; Mr,  K.  A.  .MnlUiv,  assistant  engineer  on  the 
work. , 

The  contractors  were  Engincecs  and  Contractors, 
f.td.,  Mr.  K.  R.  Reid,  president,  and  the  author  chief 
engineer. 


Advance  Planning  and  Time  Schedules 

(Continued  from  page  179) 

to  a  recently-completed  factory,  was  published  in  ad- 
vance, so  confident  were  the  contractors  that  its  plan 
could  be  carried  out.  In  the  progress  schedule  are  listed 
all  the  numerous  detailed  operations  essential  to  the 
construction  of  the  building  and  the  dates  ujjon  which 
work  is  to  start  and  cease  in  order  to  secure  progress 
along  the  desired  lines.  The  schedule  is  prepared  after 
a  complete  study  of  the  specific  building,  taking  into 
consideration  its  size,  location,  character,  special  rc- 
i|iiirements,  equipment,  principal  features  of  design 
and  construction,  and  a  thorough  study  of  the  labor 
and  material  market.  It  thus  becomes  the  backbone  of 
the  job,  and  furnishes  a  standard  to  which  both  the 
outside  and  inside  forces  endeavor  to  conform  as  close- 
ly as  possible.  Whenever  developments  arise  that 
materially  change  conditions,  corresponding  revision 
of  the  schedule  is  made. 

Schedule  of  Materials  for  Purchase. 

fn  order  to  insure  proper  delivery  of  all  supplies  re- 
i| aired  for  construction,  a  schedule  of  materials  for  pur- 
chase is  drawn  up.  in  which  are  classified  the  quanti- 
ties taken  from  the  design  and  required  by  the  bills  of 
material,  in  alphabetical  order,  according  to  their  com- 
mercial character.  Detailed  lists  corresponding  with 
the  subject  supplement  this  schedule,  of  course.  In 
this  fable  are  enumerated  all  the  materials,  supplies, 
and  equipment  that  are  required  for  the  building's  erec- 
tion and  for  the  installation  of  such  service  as  may  be 
included  in  the  contract.  The  table  gives  complete  in- 
tormation  as  to  the  purchaser  of  the  materials  listed 
therein,  the  dates  upon  which  tlicy  must  be  supplied, 
and  anv  other  detailed  information  in  regard  to  deliv- 
ery, etc.  From  the  information  contained  in  this  sched- 
ule timely  action  can  be  taken  to  prevent  delay  in  de- 
livery. By  the  use  of  this  sy.stem  a  large  number  of 
jobs  can  be  very  rapidly  reviewed  in  the  main  office,  so 
that  the  general  superintendent  and  principal  officials 
can  determine  at  a  glance  whether  the  work  is  in  a  sat- 
isfactory conditiQn.  and,  if  not,  what  portions  of  it  re- 
quire special  attention. 

This  advance  preparation,  followed  by  careful  ap- 
plication of  the  system,  together  with  a  well-organized 
staff  of  experienced  superintendents,  engineers,  design- 
ers, inspectors,  and  estimators,  enables  this  company  to 
carry  out  large  contracts  rapidly,  accurately,  and  eco- 
nomically, in  a  manner  that  could  not  be  obtained 
without  such  special  control  of  operations. 

.\  check  "bn  irregularities,  deficiencies,  and  exigen- 
cies was  afforded  by  this  preliminary'  analysis  of  the 
work  and  its  arrangement  ih  exact  sequence.  The  pro- 
gress of  the  work  is  thus  easily  and  accurately  con- 
trolled from  headquarters,  and  the  exact  condition  of 
affairs  .can  be  determined  and  the  effect  ot  unexpected 
contingencies  can  be  observed  from  the  reports  of  the 
men  on  the  job  by  comparison  with  the  predetermined 
progress  schedule . 
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Besl   Practice  in  Road  Construction  and 

Maintenance  Discussed  at  American 

Road  Builders'  Convention 


Concrete  Roads 


By  H.  E.  Breed* 


GRADES  are  still  treated  differently  in  different 
sections  of  the  country.  In  some  places  yrades 
as  hi.yh  as  8  per  cent,  are  used,  under  certain 
conditions.  Grade  seems  to  be  limited  only  by 
the  ability  of  the  \Vet  concrete  to  run  during  the  process 
of  construction,  by  the  character  of  the  mix,  and  the 
kind  of  traffic  to  use  it.  Even  on  a  steep  .sjrade  the  use 
of  a  coarse  sand  prevents  the  road  from  beinji  slippery, 
and  brooming-  of  the  surface  facilitates  the  traction 
hold  of  all  classes  of  traffic.  Floating  should  be  at  a 
minimum,  as  this  operation  brings  the  finer  particles 
to  the  surface,  which  gives  a  smooth  top. 

Width. 
For  two  lines  of  traffic  on  a  concrete  road  18  feet 
should  be  the  minimum  width ;  for  three  lines  24  feet. 
The  use  of  motor  vehicles  is  steadily  increasing;  they 
are  being  built  wider  and  wider.  Hence  they  require 
pavements  where  vehicles  at  least  90  inches  wide  can 
constantly  and  comfortably  pass  one  another.  Eigh- 
teen feet  is  probably  the  narrowest  width  to  allow  this. 
Especially  is  this  true  of  concrete  roads,  because  the 
transition  from  the  hard  concrete  surface  to  the  earth 
shoulder  and  back  again  becomes  really  dangerous  in 
some  soils  on  account  of  the  rut  that  traffic  usually 
wears  along  the  joining  line. 

Square-cornered  Edges. 

In  design  the  edge  of  the  concrete  slab  next  to  the 
shoulder  should  be  vertical  and  square  cornered.  Then 
if  it  becomes  necessary  to  reinforce  the  shoulder  with 
road  metal  a  good  joint  can  be  made;  and.  more  im- 
portant still,  if  additional  widening  is  required,  it  can 
be  accomplished  with  a  longitudinal  joint  of  minimum 
size.  We  have  very  satisfactorily  widened  some  miles 
of  concrete  roads  built  in  accordance  with  this  design 
by  adding  four  feet  or  more  to  one  or  both  sides  of  the 
pavement. 

Where  the  soil  for  the  shoulders  is  unstable  we  are 
intrenching  it  with  crushed  stone  or  gravel  four  to  six 
inches  deep  and  one  and  one-half  to  three  feet  wide. 
Although  this  gives  good  results,  and  makes  for  addi- 
tional safety,  still,  if  much  traffic  must  be  turned  onto 
them,  the  maintenance  cost  of  these  stone  and  gravel 
shoulders  is  so  high  as  to  justify  the  additional  first 
cost  of  a  wider  pavement. 

In  order  to  obviate  the  danger  of  accidents  on  our 
16-foot  roads  we  have  been  widening  or  mooning  out 
the  curves,  so  that  in  some  cases  for  those  of  small 
radius  at  the  centre  the  actual  curve  is  as  much  as  22 
to  24  feet  wide.  We  have  also  considered  it  good  prac- 
tice to  give  the  outside  of  these  curves  a  superelevation 
in  order  to  make  easier  the  steering  of  a  car,  to  lessen 
the  likelihood  of  skidding,  and  to  insure  greater  safety 
in  taking  these  curves  at  speed. 

Essentials  of  a  Good  Subgrade 

Cracking  of  a  concrete  pavement  is  due  generally 
to  the  unequal  settlement  of  a  poor  subgrade.     If  the 

•First  Deputy  Commissioner,  New  York  Commission  of  Highways. 


road  is  to  be  satisfactory  it  is  of  first  importance  that  a 
good  subgrade  be  secured.  These  we  consider  the 
essentials  of  a  good  subgrade  : 

1.  It  must  have  uniform  bearing  power.  If  an  old 
roadbed  is  to  be  used  it  must  be  scarified,  reshaped,  and 
rerolled  for  the  entire  width  of  tlie  pavement,  remov- 
ing all  large  stone  to  a  depth  of  six  inches. 

2.  It  must  be  dry.  Ditches  should  be  low  enoi^h 
to  take  away  the  water  from  under  the  pavement. 
With  unstable  soil  good  results  can  be  secured  by  pro- 
viding sub-drains  and  spreading  a  layer  of  gravel — -pre- 
ferably run-of-bank  gravel — over  the  subgrade  to  in- 
crease its  stability.  Material  used  for  this  purpose  must 
be  imjiervious ;  if  it  is  porous  it  will  act  during  wet 
periods  as  a  reservoir,  which,  under  conditions  of  frost, 
will  break  the  pavement  proper. 

3.  It  should  have   metal   reinforcement    (a)    under 
very  bad,  i.e.,  unequal  soil  conditions;  (b)   whenever' 
the  supporting  power  of  the  subgrade  changes,  as  from 
rock  to  earth,  or  passing  over  a  trench. 

Our  experience  indicates  that  the  expense  of  rein- 
forcement is  not  justified  in  gravelly  or  sandy  soils 
where  good  natural  drainage  prevails. 

The  Mix. 

The  mix  should  be  proportioned  in  such  a  manner 
as  to  give  the  greatest  densit}-.  With  our  requirements 
for  materials  we  have  found  that  the  proportions  of 
1:1^:3  most  nearly  do  this.  Our  specifications  pro- 
vide that  the  concrete  shall  be  mixed  in  the  proportions 
of  one  volume  of  cement  to  four  and  one-half  volumes 
of  sand  and  broken  stone  or  gravel,  and  the  proportions 
of  fine  and  coarse  aggregate  are  varied  slightly  as  a 
result  of  field  void  tests,  so  that  the  greatest  density  is 
obtained.  Should  the  size  or  character  of  the  mater- 
ials change  there  would  be  a  corresponding  change  in 
the  i-iroportioning  of  the  mixture. 

We  allow,  as  our  maximum  size,  stone  that  will 
pass  a  2-)<4-inch  ring,  whereas  most  specifications  per- 
mit only  1^-inch  stone  as  a  maximum.  This  may 
seem  radical,  but  our  reason  for  the  increase  in  size  is 
that  we  get  equally  as  good,  if  not  better,  results  from 
the  larger  stone,  and  at  a  cost  decidedly  lessened  bv 
our  using  more  nearly  the  product  of  the  crusher. 

Importance  of  Tests 

Tests  for  concrete  materials  have  never  been  given 
their  proper  consideration,  with  the  exception  of 
cement  which  has  been  tested  with  all  the  finesse  of 
the  art  of  testing.  In  general  little,  if  anything,  has 
been  done  on  the  sands,  which  have  been  casually  ac- 
cepted if  they  looked  good  or  had  ever  been  used  be- 
fore in  a  structure  that  would  stand  up.  As  for  the 
stone  or  gravel,  all  kinds  and  conditions  of  both  have 
been  used  with  practically  no  tests  at  all.  Our  work 
has  shown  that  if  we  are  to  omit  any  of  the  tests  we 
might  better  take  a  chance  with  the  cement. 

Engineering  skill  presupposes  judgment,  so  why 
not  inject  it  into  our  problems?  .'\fter  priming  our- 
selves with  theory,  let  us  apply  it  to  practice.  Let  us 
make  field  tests  that  will  parallel  laboratory  experi- 
ments"; let  us  conduct  our  laboratories  in  such  a  wav 
that  their  value  may  be  significant  to  the  man  in  the 
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licld,  and  so  that  their  results  may  be  checked  up  by 
.him.  Success  of  work  depends  upon  tlie  field  man;  in 
every  case  his  personality  helps  determine  the  results. 
I'ut  him  in  line  with  your  tests,  practices,  etc.,  and  his 
interest  and  co-operation  will  show  most  prolitably  in 
the  work.  All  of  our  men,  from  the  engineer  in  charge 
of  the  road  up,  are  instructed  in  all  the  tests  and  meth- 
ods of  inspection,  and  they  complete  them  on  every 
inspection  of  the  work. 

The  principal  tests  which  can  be  made  in  the  lield 
accurately  enough  fur  all  practical  purpo.ses  are:  (1) 
Cradation  tests  for  sand;  (2)  test  for  loam  and  silt  con- 
tent in  sand;  (3)  test  for  ^ft  ;  ('4»  tc-i^  for  -tniif  an'l 
gravel. 

An  exact  sui)gradc  is  necessary  U>  save  Uie  concrete 
that  would  be  wasted  in  evening  up  inequalities  in  the 
foundation.  The  extra  time  and  attention  spent  on 
getting  an  exact  subgrade  will  be  well  repaid. 

The  materials  should  be  placed  well  in  advance  of 
the  laying,  .so  that  when  the  mixer  has  once  com- 
menced operations  the  work  may  be  continuous.  If  the 
road  is  being  constructed  of  imported  materials,  the 
use  of  a  stock  pile  to  prevent  shortage  will  materially 
reduce  the  loss  from  delays  in  operation. 

Equipment. 

.Attention  should  be  given  lo  the  screed  or  strike 
board  or  temjjlate,  as  it  is  often  called.  This  shouldbe 
heavy  enough  to  screed  the  concrete  properly,  and  it 
should  be  cut  to  conform  to  the  crown  of  the  road.  It 
should  be  provided  with  handles  and  be  shod  with  a 
steel  angle-iron,  bent  to  the  shape  of  the  roadway. 
Wooden  floats  should  l)e  provided  for  doing  the  neces- 
sary floating,  and  the  float  to  be  used  at  a  joint  should 
be  split  in  such  a  manner  that  it  will  ride  over  the  joint 
.smoothly  and  will  cover  an  area  of  at  least  one  foot  on 
either  side  of  the  joint.  Steel  forms,  while  more  costly 
than  those  of  wood,  are  far  more  economical  in  the  long 
run  and  pay  for  themselves  in  a  short  time. 

Measuring  barrows  .should  be  of  such  a  type  that 
their  measurement  can  be  regulated  by  the  bolting  of 
boards  across  the  rear  part  of  the  barrows  to  make  the 
quantities  adjustable.  Forks  should  be  provided  for 
taking  the  stone  from  the  subgrade  in  order  to  elimin- 
ate the  dirt. 

The  concrete  road  presents  a  good  problem  for  the 
ajiplication  of  labor-saving  devices  in  the  handling  of 
materials,  and  many  different  installations  have  shown 
reasonable  cost  reductions.  The  industrial  railroad  has 
played  a  large  part  in  this. 


Mixer  in  Continuous  Operation 
An  ordinar}-  concrete  force  in  operation  on  a  16-foot 
road  is  comprised  of  from  32  to  35  men,  doing  all 
branches  of  the  work ;  and  it  is  quite  often  necessary 
to  rearrange  the  gang  so  that'  the  best  results  may  be 
secured  in'keeping  the  mixer  in  continuous  operation. 

Suital)le  measuring  tanks  should  be  provided  so 
that  the  amount  of  water  may' be  finch  as  to  make  the 
separate  batches  of  the  same  consistency,  the  ideal 
consistency  of  concrete  being  such  that  it  will  just 
settle  and  will  not  run.  This  is  very  important,  as  the 
density  of  the  resulting  concrete  is  dependent  upon  it. 
If  too  wet  the  materials  will  run  on  the  grades. 

Ihe  concrete  should  be  well  spaded  and  kept  high 
above  the  screed  or  strike  board  on  the  mixer  side. 
Tamping  should  not  be  allowed.  In  screeding,  the 
screed  should  be  slowly  pulled  back  and  forth,  advanc- 
ing it  slowly  with  each  (jperation.  When  approaching 
a  joint  the  screed  should  be  brought  up  to  the  joint  and 
carried  back  in  order  that  the  surface  mav  be  imiform. 
N(j  more  floating  than  is  absolutely  necessary  should 
be  resorted  to,  as  the  primary  object  is  to  have  the  wear 
on  the  surface  taken  bv  the  stone  and  not  by  the  thin 
mortar  la\'er  produced  by  floating. 

Joints  should  always  be  j)erpendicular  to  the  sur- 
face of  the  pavement.  If  they  arc  not.  in  subsequent 
expansion  there  is  often  riding  of  the  slabs.  In  many 
instances  it  may  be  necessary  to  stiffen  up  the  consist- 
ency of  the  concrete  in  order  that  the  screeding  on 
grades  will  not  give  a  ridgy  effect.  If  possible,  all  work 
on  grades  of  over  4  per  cent,  should  be  worked  up  hill. 

Strength  Depends  on  Proper  Curing 

Curing  pr(i])erly  is  as  nece>sary  as  g<_>od  construc- 
tion, for  upon  this  dejjcnds  to  a  large  extent  the 
strength  of  the  resulting  concrete.  Sprinkling  should 
be  commenced  as  soon  as  the  surface  will  not  pit,  and 
a  cover  of  two  inches  at  least  of  sand  or  loam  should  be 
spread  over  the  surface.  This  cover  should  be  kept 
saturated  with  water  ior  ten  days.  Care  should  be 
taken,  however,  not  to  place  cover  until  the  concrete  is 
sufficiently  firm  to  withstand  the  impact  caused  by 
placing.  Sprinkling  should  be  done  in  such  a  manner 
as  not  to  wash  the  cover  from  the  surface.  When  the 
temperature  gets  below  50  degrees  F.  in  the  middle  of 
the  day,  sprinkling  and  cover  may  be  omitted.  When 
concrete  is  laid  in  cold  weather  its  curing  period  should 
lie  lengthened,  as  low  temperature  retards  its  gain  in 
strength.  Work  done  in  November  should  be  allowed 
to  cure  from  four  to  six  weeks. 


Earth  and  Gravel  Road  Maintenance 


By  R.  L.  Morrison* 


IN  our  frantic  eftorts  to  develoi)  a  type  of  road  which 
will  carry  successfully  the  liurden  of  an  ever-in- 
creasing daily  traflfic  of  thousands  of  motor  vehi- 
cles, and  to  economicallv  maintain  these  roads 
after  they  are  built,  we  arc  apt  to  scorn,  or  at  least  to 
overlook,  the  problem  of  maintaining  the  humble  earth 
road.  The  proper  care  of  our  hard  surfaced  roads  is 
an  immense  problem,  but  a  still  greater  one  i.s  the 
maintenance  of  our  earth  roads,  which  still  constitute 
nearly  90  per  cent,  of  our  entire  road  mileage.  Not  all 
sections  of  the  country  have  improved  roads,  but  there 
is  no  community  so  small  or  so  large,  so  poor  or  so 
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rich  that  it  is  not  confronted  with  the  problem  of  get- 
ting the  best  po.s.sible  service  from  the  earth  road. 

Hardness  and  Smoothness  to  be  Obtained 
-An  earth  road  is  a  fairly  good  road  if  it  is  hard  and 
smooth,  and  this  is  the  object  to  be  attained  by  proper 
maintenance.  In  the  case  of  an  earth  road,  mainten- 
ance should  be  taken  into  consideration  before  con- 
struction begins,  for  the  diflfcrence  between  good  and 
bad  construction  is  mainlv  a  matter  of  the  resulting 
effect  upon  maintenance.  A  road  can  never  be  kept 
hard  and  smooth  if  it  is  so  poorly  located  that  all  the 
surrounding  land  drains  into  it,  or  if  the  waterways  arc 
so  small  that  they  do  not  carry  the  water  properly.    In 
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fact,  a  properly  constructed  earth  road  usually  means 
simply  a  well-drained  road. 

The  first  maintenance  operation  should  usually 
consist  of  shaping'  up  the  road  with  a  grader,  and,  under 
ordinary  conditions,  this  should  be  done  once  or  twice 
a  year.  Cutting-  should  usually  begin  at  the»sides,  and 
if  the  roadside  is  covered  with  sod  and  weeds  the  blade 
should  be  set  on  the  first  round  in  such  a  way  that  this 
material  will  be  scraped  into  the  ditches  instead  of  onto 
the  road.  It  can  then  be  removed  with  shovels.  Some- 
times the  entire  road  surface  is  covered  with  worn-out 
material  mixed  with  dead  leaves,  manure,  etc.,  and  in 
that  case  this  layer  of  worthless  material  should  first  be 
scraped  into  the  ditches,  or  else  into  windrows,  and 
then  carried  away  in  wagons.  Such  detritus  not  only 
makes  a  poor  road  surface,  but  it  washes- to  the  sides 
and  hastens  the  growth  of  sod  and  weeds,  which  seri- 
ously interfere  with  proper  crown  drainage. 

A  common  mistake  is  to  make  the  width  between 
ditches  too  great.  A  width  of  from  16  to  24  feet  is  usu- 
ally sufficient,  and  unnecessary  width  means  addi- 
tional expense  for  maintenance.  If  the  roadway  has 
been  made  too  wide  in  the  first  place,  new  ditches 
should  be  made  nearer  together. 

Grader  Operations 

In  shaping  up  the  road  with  a  grader  some  opera- 
tors begin  at  the  sides  and  use  the  entire  width  of  the 
blade,  if  possible,  the  blade  being  set  almost  at  right 
angles  with  the  centre  line  of  the  road,  so  that  enough 
material  is  carried  along  to  rill  up  the  ruts  and  holes. 
Other  operators  begin  just  outside  of  the  wheel  track 
and  work  toward  the  side,  instead  of  beginning  at  the 
sides  and  moving  a  constantly  increasing  mass  of 
earth.  Instead  of  using  the  entire  width  of  the  blade, 
they  raise  the  heel,  thus  allowing  the  earth  to  pass 
under  the  heel  of  the  blade.  This  tends  to  break  up 
clods  and  puddle  the  material.  Which  ^ver  method  is 
used,  enough  material  is  moved  toward  the  centre  at 
each  round  to  build  up  a  proper  crown,  but  it  must  be 
remembered  that  a  crown  of  one  inch  to  the  foot  is 
sufficient.  It  should  not  be  made  any  steeper,  as  a 
steep  crowrt  forces  all  traffic  to  follow  in  the  same 
tracks,  which  rapidly  forms  ruts.  Distributing  the 
traffic  over  the  surface  helps  to  save  the  road. 

The  proper  use  of  a  road  drag  is  so  generally  un- 
derstood that  it  is  hardly  necessary  to  discuss  it.  It 
may  be  well  to  state,  however,  that  wonderfully  effi- 
cient as  it  is,  the  road  drag  is  endowed  with  neither 
l)rains  nor  judgment,  and  if  these  are  not  possessed  by 
the  operator,  good  results  can  hardly  be  expected. 
Often  the  drag  is  used  at  the  wrong  time,  or  in  the 
wrong  way,  or  only  once  or  twice  when  it  should  l)e 
used  many  times.  Too  many  drivers  seem  to  think 
that  their  only  duty  is  to  keep  the  team  moving,  and 
the  almost  pathetic  sight  of  a  split-log  drag  stirring 
up  clouds  of  dust  on  a  perfectly  dry  road  is  occasion- 
ally encountered.  After  it  has  been  operated  in  this 
fashion  for  a  while  the  drag  is  very  likely  to  be  seen  at 
the  side  of  the  road,  somewhere,  with  tall  weeds  grow- 
ing around  it  and  between  the  logs,  while  the  local  offi- 
cials assert  that  they  have  tried  dragging  and  found 
that  it  is  not  worth  while. 

Maintenance  on  Gravel  Roads 

The  gravel  road  probably  ranks  next  to  the  earth 
road  in  total  mileage.  On  many  trunk  highways,  of 
course,  a  gravel  surface  would  be  entirely  unsatisfac- 
tory, but  we  must  not  overlook  the  fact  that  on  roads 
carrying  comparatively  light  traffic  the  annual  interest 


cusl  ui  a  more  sul>stantial  pavemeiu  may  exceed  the 
maintenance  cost  of  gravel. 

The  greatest  amount  of  maintenance  work  is  re- 
quired during  the  first  few  months  after  the  road  has 
been  buill,  before  it  has  become  thoroughly  compacted 
and  settled  by  traffic.  The  surface  is  likely  to  become 
badly  cut  up  in  wet  weather  and  to  ravel  in  dry  weath- 
er. The  first  condition  is  most  likely  to  occur  if  there 
is  too  rnuch  clay  in  the  gravel,  and  the  second  if  there 
is  too  little  clay.  During  this  time  a  road  grader  is 
usually  the  best  tool  to  use,  as  the  blade  will  cut  ofif 
high  spots,  fill  up  hollows,  and-keep  the  crown  shaped 
up  more  effectively  than  a  drag.  If  the  gravel  con- 
tain.s  a  great  excess  of  clay  it  will  be  necessary  to  add 
a  thin  layer  of  sand-gravel  free  from  clay.  If,  on  the 
other  hand,  the  gravel  does  not  contain  sufficient  clay 
to  properly  bind  the  surface,  a  layer  of  clay  may  be 
added  and  harrowed  into  the  gravel.  Usually  from 
10  to  20  per  cent,  of  clay  makes  a  satisfactory  binder. 

Scraping  or  dragging  should  be  done  immediately 
alter  a  rain,  while  the  road  is  soft  enough  to  be  worked. 
A  scraper  has  some  effect  upon  a  dry  road,  especiallv 
where  the  gravel  is  displaced  through  lack  of  suffi- 
cient binder,  but  a  drag  should  always  be  used  when 
the  road  is  wet.  .At  first  the  scraping  or  dragging 
should  be  done  after  every  rain,  and  scraping  may  be 
necessary  between  rains,  but  as  the  road  becomes  com- 
pacted by  traffic  ths  work  need  not  be  done  so  often. 
After  the  first  few  months  a  drag  will  be  as  effective 
as  a  scraper,  but  the  cutting  edges  of  the  drag  should 
be  protected  bv  iron  over  their  entire  length. 

Although  the  drag  will  keep  the  surface  smooth 
and  fill  up  small  depressions,  it  is  usually  necessary  to 
do  more  or  less  patching.  The  patrolman  can  go  over 
his  road  during  or  just  after  a  rain  and  locate  the  de- 
pressions by  the  standing  water.  If  there  is  any  mud 
in  the  hole  it  should  be  carefully  cleaned  out  and  the 
bottom  should  be  loosened  up  with  a  pick.  Unless  the 
road  is  wet,  the  hole  should  be  thoroughly  si)riukled 
before  it  is  filled.  The  loosening  and  sprinkling  will 
insure  a  bond  between  the  old  and  the  new  material. 

Rolling  Adds  to  Life 

When  the  surfacing  becomes  so  badly  worn  that 
patching  is  no  longer  sufficient,  the  road  must  \)C 
entirely  resurfaced.  This  work  can  best  be  done  in  the 
spring,  when  the  road  is  comparatively  soft.  All  vege- 
table matter  and  other  refuse  should  first  be  removed 
from  the  road  surface,  and  then  the  old  gravel  should 
be  scarified  and  reshaped  l:)efore  the  layer  of  new  ma- 
terial is  put  on.  Before  the  new  gravel  is  put  on,  the 
old  surface  should  be  well  sprinkled  to  insure  a  good 
bond  with  the  new  gravel,  and,  if  possible,  it  should 
also  be  rolled.  The  new  material,  similar  to  the  top 
layer  of  a  new  road,  is  then  put  on,  shaped,  and,  if  pos- 
sible, rolled.  The  surface  should  be  kept  smooth  with 
a  scraper  or  drag  until  it  is  well  compaf-ted. 

It  will  add  to  the  life  of  a  gravel  road  to  roll  it  every 
spring,  whether  extensive  repairs  are  made  or  not,  and 
it  is  also  a  good  plan  to  roll  it  after  the  first  rains  in 
the  fall.  The  rolling  should  be  done  when  the  road  is 
fairly  soft,  but  not  Vvhile  water  is  standing  upon  it. 

The  dragging  and  small  repairs  needed  annually 
cost,  as  a  rule,  from  $20  to  $50,  though  sometimes  $100 
or  more,  per  mile  per  year.  Resurfacing  usually  has 
to  be  done  at  intervals  of  from  five  to  ten  years,  at  a 
cost  equal  to  about  two-thirds  of  the  cost  of  the  orig- 
inal gravel  surface.  Dividing  this  cost  by  the  number 
of  years  between  resurfacings,  and  adding  the  annual 
cost  of  dragging  and  small  repairs,  gives  a  total  annual 
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cost  of  from  $150  to  $3U0  per  mile  in  kcp])  iIk   i.  :mI     m 
first-class  condition  perpetually. 

Apparently  an  ordinary  jj;ravel  road  will  noi  carry 
.economically  more  tlian  about  130  motor  cars  i)or  day 
without  a  bituminous  surface  treatment.  Heavy 
asphaltic  oils  and  tars  have  been  used  for  this  i)urpose 
with  success,  but  satisfactory  results  are  not  as  easily 
oJjtained  as  in  treatinj^  macadam  roads.  A  double 
treatment,  first  with  li^ht  tar  and  then  with  a  heavier 
tar,  h;is  prn\-ed  "^atisfactorN-,  ex-en  on  ,-i  pr)or  gradi'  of 


>;iavel,  and   a  double   Ucalniiui    ..i    ..il   li,.-    .n-, 
successfully  used. 

Nothinjj  has  been  said  about  the  proper  care  oi 
shoulders,  side  ditches,  culverts,  etc.,  but  what  is  neces- 
sary alony  that  line  is  well  understood  by  all  cx' 
enced  road  builders.  In  fact,  much  of  the  preci- 
discussion  may  seem  elementary,  but  the  maintenance 
of  earth  and  gravel  roads  is  so  universally  neglected 
that  some  of  these  elementary  principles  may  well  be 
brought  to  the  attention  even  of  highway  engineers. 


Developments  in  Brick  Pavement  Construction 


By  Fred  R,  Williams* 


T 


lace. 


I  \i  essential  parts  or  elements  in  the  construc- 
tion of  a  brick  pavement  are  pre|)aring  the  sub- 
grade,  building  the  foundati(jn,  laying  the  bed- 
ding course,  and  laying  the  brick  wearing  sur- 


Subgrade. 

Drains  should  be  supplied  to  carry'away  all  water 
from  the  subgrade  to  a  depth  of  at  least  two  feet.  They 
should  be  laid  behind  both  curbs  for  the  entire  length 
of  the  paveinenl.  .\  large  percentage  of  the  longitu- 
ilinal  cracks  are  uudouljtedly  caused  by  frost  cx|)an- 
sion  due  to  a  wet  subgrade.  Uniform  density  or  (irin- 
ness  of  the  subgrade  can  be  secured  onh'  after  it  has 
been  properly  drained.  All  spongy  soil  should  be  re- 
placed by  suitable  material.  In  making  fills,  material 
should  be  deposited  in  layers  not  exceeding  eight 
inches  in  thickness,  and  each  layer  should  be  ndled 
until  the  soil  is  thoroughly  compacted.  In  excavation 
great  care  should  be  taken  to  jjreveut  any  disturbance 
of  the  soil  Ijelow  the  subgrade. 

Foundations. 

Fn  considering  the  type  of  fountlation  to  be  used  the 
amount  and  kind  of  traffic,  character  of  the  soil,  and 
the  cost  should  be  considered,  it  is  often  the  practice 
to  lay  the  brick  on  the  natural  soil  if  it  is  sandy  and  the 
street  is  located  in  a  purely  residential  section.  In  sec- 
tions where  clay  soil  appears,  a  concrete  base  should 
he  used.  The  top  surface  of  the  concrete  b;ise  should 
lie  smooth,  uniform,  and  parallel  to  t!ie  desired  finished 
surface  of  the  pavement.  Where  the  cement-sand  or 
green  concrete  foundation  type  is  to  be  used,  before 
placing  the  concrete,  a  prepared  expansion  cushion 
should  be  placed  against  each  curb.  It  should  have  a 
depth  equal  to  the  combined  thickness  of  the  brick, 
bedding  course,  and  concrete  foundation. 

Bedding  Course, 

In  the  past  this  has  generally  been  ihe  sand  cushion. 
The  use  of  a  plain  sand  cushion  or  bedding  course  has 
undcjubledlv  been  the  cause  of  many  failures  of  brick 
pavement,  due  to  lack  of  compression  or  to  excessi\e 
thickness.  Manv  good  pavements  have  been  construct- 
ed using  a  iJiain  sand  cushion,  but  on  account  of  the 
hazard,  which  neglect  on  the  part  of  the  contractor  to 
give  special  attention  to  this  important  part  of  the 
pavement  introduces,  it  is  gradually  being  displaced  by 
the  cement-sand  bedding  coiu"se,  which  should  not  be 
more  than  one  inch  in  thickness. 

A  great  objection  to  the  use  of  the  saiul  cushion  is 
that  the  sand  will  work  up  between  the  bricks,  thus 
partiallv  filling  the  space  intended  for  grout  and  reduc- 
ing the  depth  of  effective  bond.  It  used  to  be  the  prac- 
tice of  the  contractor  to  make  up  in  the  cushion  any 
excess  of  depth  due  to  careless  grading.     Where  a 

•Kngineor  of  Pnvinsr.  r!p>*t*1ftn<1,  tM^\n. 


cement-sand  bedding  course  is  specified  contractors 
exercise  more  care  to  obtain  the  proper  subgrade.  as 
they  are  required  to  make  up  any  (•-■■»•'  with  the  m<>rc 
expensive  cement-sand  mixture. 

Cement  Sand  Bedding  Course 
The  cement-sand  bedding  course,  one  inch  in  tliick- 
ness,  composed  of  one  part  of  cement  and  three  parts 
of  sand,  is  carefully  shaped  to  the  true  cross-.scctioii 
parallel  with  the  finished  pavement  by  means  of  a  tem- 
|)late  Cf)vering  one-half  of  the  roadway,  so  made  as  to 
be  easily  drawn  over  the  curb. 

The  cenjent  and  sand  for  the  bedding  course  is 
mixed,  preferably  in  a  small  batch  mi.xer,  before  being 
spread  on  the  concrete  foundation.  Less  manipula- 
ti(jn  is  required  with  the  cement-sand  bedding  course 
than  was  formerly  needed  with  the  plain  sand  cushion. 
by  reason  of  its  greater  density  and  uniformity  at  the 
outset,  when  it  is  thoroughly  pre-mixed.  It  has  been 
found  that  the  operation  of  spreading  and  striking 
off  the  bedding  course,  and  subsequently  laying  the 
brick  thereon,  proceeds  more  readily  when  the  sand  is 
slightly  damp  than  when  it  is  extremely  dry. 

Green  Concrete  Foundation  Type. 
This  and  the  i)receding  pavement  described  are 
known  as  monolithic  types.  The  end  .sought  in  both 
types  is  the  same,  namely,  a  firm  union  of  base  and 
wearing  surface.  Fn  the  cement-sand  bedding  course 
type  this  union  is  secured  by  a  cementitious  bedding 
course;  in  the  green  concrete  foundation  type  by  lay- 
ing the  brick  on  the  green  concrete  foundation.  In  the 
latter  there  is  no  bedding  course  employed  other  than 
a  thin  film  of  dry  mortar,  spread  by  special  template 
at  the  same  time  the  concrete  is  cut  to  its  proper  con- 
tour and  elevation. 

L'niformity  in  mixing  the  concrete  is  an  important 
factor  in  securing  the  best  results  with  the  green  con- 
crete foundation  type.  A  quaking  mix  has  been  found 
most  .satisfactory,  .since  this  assures  enough  water  for 
hvdrating  the  cement,  making  it  ca.sy  of  handling  and 
at  the  same  time  providing  a  stable  support  for  the 
brick  surface  during  laying  and  rolling.  In  no  event 
should  so  much  water  be  used  that  the  excess  Hows  to 
the  side  of  the  street,  washing  with  it  cement  and  sand 
out  of  the  r,,;\r<c  aggregate. 

Cement  Grout  Filler. 
The  operation  of  applying  the  cement  grout  filler  in 
any  type  is  one  requiring  care  throughout  if  the  full 
advantages  inherent  to  this  type  of  filler  are  to  be  real- 
ized.    The  best  results  are  secured  with  at' 
prc-mixing  of  the  cement  and  sand  in  the  pr< 
of  one  part  cement  to  one  part  sand.    .\  small  anioiuu. 
approximately  two  cubic  feet,  is  then  placed  in  the  box 
and  water  gradually  added ;  in  the  meantime  the  whole 
is  thoroughly  mixed. 
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Practical  Hints  for  the  Contractor 

that  may  save  him  time  and  money.     If  you  know  any  labor-saving  scheme, 
send  it  in — preferably  with  illustrations.     We  will  pay  for  all  accepted  articles. 


I 

li 

Concreting  with  Chute  on  Revolving  Mast 

In  concretinf^"  two  circular  concrete  settling  basins 
for  a  central  concrete  plant  was  used  for  both  basins, 
from  which  concrete  was  distributed  to  the  walls 
through  a  revolving  chute  supported  from  a  ginpole, 
set  in  turn  at  the  centre  of  each  basin.  The  installa- 
tion, which  proved  very  successful,  is  plainly  shown 
in  the  photograph,  and  is  described  by  C.  F.  Lambert 
in  Engineering  Record. 

Each  of  these  basins  has  an  inside  diameter  of  105 
ft.,  with  thin  walls  10  ft.  high.  The  walls,  which  are 
entirely  above  ground,  are  6  in.  thick  at  the  top  and  8 
in.  at  the  bottom.    The  basins  are  floored  with  6  in.  of 
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Revolving  spout  supported  on  ginpole. 

concrete,  sloped  toward  the  centre  for  drainage.  At 
this  point  a  6-in.  cast  elbow  connecting  with  the  drain 
pipe  is  set.  This  elbow  was  placed  first  in  each  basin 
and  used  as  a  step  for  the  ginpole.  The  pole  was  fast- 
ened by  a  guy  spider  and  pin  at  the  top,  which  left  it 
free  to  revolve.  Concrete  was  spouted  from  the  cen- 
tral tower  to  a  wood  hopper  built  around  the  pole  at 
the  proper  height,  from  which  a  second  wood  chute, 
supported  from  the  pole  as  a  boom,  distributed  it  to 
the  walls.  An  opening  in  the  chute  about  halfway 
down,  from  which  a  vertical  spout  could  be  hung,  per- 
mitted concreting  the  floor  without  a  return  spout. 
When  the  first  basin  was  completed,  the  pole  and 
chutes  were  moved  over  to  the  second  basin. 

The  obvious  economy  of  this  method  of  distribut- 
ing the  concrete  could  be  taken  advantage  of  in  this 
sort  of  construction,  where  thin  walls  above  ground 


had  to  be  made  absolutely  watertight,  l)ecause  of  the 
use  of  hydrated  lime  in  the  concrete.  This  was  mixed 
with  one  part  cement  to  six  parts  aggregate,  the  aggre- 
gate being  a  mixture  of  sand  and  gravel,  which  gave 
the  proportion  of  an  ordinary  1 :2:4  mix.  The  hydrated 
lime  used  was  about  10  or  12  per  cent,  by  volume  of 
the  cement.  The  450  yards  of  concrete  which  was 
mixed  with  hydrated  lime  flowed  very  freely  through 
the  chutes,  did  not  require  an  undue  amount  of  water, 
and  did  not  separate,  and  produced  a  smooth  surface 
against  the  forms.  The  resulting  construction  was  ab- 
solutel}'  watertight. 


A  Bucket  Hoist  Using  Water  Power 

A  simple  "hydraulic  hoist"  for  raising  materials 
from  the  ground  to  the  top  of  a  building  is  described 
by  A.  P.  Rounds  in  a  recent  issue  of  Concrete.  The 
apparatus,  which  is  chea])  and  easih'  improvised,  can 
find  application  and  be  profitably  employed  on  small 
jobs  where  the  initial  cost  of  installing  an  elevator  is 
l)rohibitive.  It  consisted  of  a  light  wooden  frame 
erected  on  the  roof  and  overhanging  the  edge.  To  the 
frame  two  well-wheels  were  attached,  10  feet  above  the 
roof.  Over  these  wheels  ran  a  rope  and  to  each  end  of 
the  rope  was  attached  a  wooden  bucket.  The  rope 
was  of  such  a  length  that  when  one  bucket  was  on  the 
ground  the  other  would  be  about  3  feet  above  the  roof. 
llach  bucket  had  a  capacity  of  2^^  cubic  feet,  and  one 
was  used  for  materials  and  the  other  for  water.  The 
material  bucket  was  slightly  heavier  than  the  water 
bucket,  so  that  when  the  hoist  was  at  rest  the  material 
bucket  would  be  on  the  ground.  The  well-wheels  were 
placed  12  in.  apart,  so  that  there  would  be  no  interfer- 
ence between  the  buckets  as  they  passed  up  and  down. 

The  water  bucket  was  filled  from  a  50-gallon  barrel, 
into  this  barrel  water  flowed  continuouslv  through  a 
■>:i-in.  pipe  at  50  pounds  pressure.  The  barrel  was 
placed  in  a  horizontal  position,  near  the  edge  and 
above  three  above  the  roof,  with  its  long  axis  parallel 
with  the  edge  of  the  roof.  A  shaft  was  passed  through 
the  heads,  slightly  ofif  centre,  and  a  frame  was  erected 
to  carry  the  shaft  and  allow  it  to  revolve  freely.  In 
one  side  of  the  barrel,  near  the  top,  a  circular  opening 
was  cut  and  a  sheet  metal  spout  attached  in  such  a 
position  that  when  the  barrel  was  slightly  revolved 
the  spout  would  discharge  water  into  the  water  bucket. 
An  arm  was  attached  to  the  head  of  the  barrel  at  right 
angles  to  the  horizontal  axis,  and  a  man  was  stationed 
beside  the  barrel  to  fill  the  water  bucket  at  the  proper 
time.  The  hoisting  operation  consisted  in  filling  the 
bucket  on  the  ground  with  the  material  to  be  raised, 
then  revolving  the  water  barrel,  allowing  the  water  to 
flow  into  the  water  bucket.  The  water  bucket  would 
then  descend  and  the  material  bucket  rise.  When  the 
material  arrived  at  the  right  height  it  would  be  stopped 
by  the  water  bucket  reaching  the  ground,  and  the  ma- 
terial would  be  dumped  into  wheelbarrows  and  the 
water'  into  the  sewer. 

This  hoist  was  used  for  raising  slag  for  roofing. 

The  distance  from  ground  to  roof  was  28  ft.'  Two 
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len  were  required  lo  operate  llie  lioi^i,  and  the  aver- 
ajjfc  load  carried  each  trip  was  2^2  cubic  feet.  The 
■  maximum  speed  attained  was  two  trips  ])er  niin.  An 
average  speed  of  65  trijjs  per  hour  was  maintained. 
The  men  tendinf,^  hoist  received  25  cents  and  28  cents 
per  hour.  From  tliis  it  is  seen  that  the  labor  co.st  of 
raisinf^  the  .slag-  was  12  cents  per  ton  (calling  the 
weight  of  slag  55  pounds  per  cubic  foot).  The  frame 
to  which  the  well-wheels  were  attached  was  erected  ai 
a  cost  of  $1.80,  and  210  feel  b.m.  of  lumber  was  re- 
quired for  this  purpose.  Besides  this,  there  was  a  slight 
expense  for  water,  and  the  initial  cost  of  $2.10  for  mak- 
ing and  installing  the  hardware  on  buckets  and  watei 
barrel. 

On  this  work  the  material  was  shoveled  from  the 
car  into  wheelbarrows,  dumped  from  wheelbarrow  into 
buckets,  then  dumped  from  bucket  into  wheelbarrow 
again,  and  wheeled  to  place  near  where  it  was  to  be 
used. 


Device  for  Installing  Expansion   Joints 

There  are  several  reasons,  among  them  appearance 
being  no  small  item,  why  expansion  joints  in  a  con- 
crete road  should  be  straight  across  the  road  in  a  verti- 
cal plane.  Most  engineers  like  to  see  them  placed  in 
this  manner  princiiially  because  it  is  the  way  they 
should  be  placed.  It  is  often  found  to  be  a  difficult 
task  to  install  a  strij)  expansion  joint  without  waves 
and  bulges  unless  some  special  means  is  resorted  to  in 
holding  the  strip  in  position  until  the  concrete  has  been 
))laced  on  both  sides  and  tamped  firmly  against  the 
joint  strip.  The  illustration,  from  Cement  World, 
shows  a  cheap  and  easily-constructed  device  which  not 
only  assures  straight  joints,  l)Ut  also  furnishes  a  means 
of  installing  the  joints  in  a  very  short  time. 

The  metal  fingers  are  held  against  the  side  of  the 
4  in.  X  4  in.  bridge  timber  by  means  of  two  screws  in 

-Crown  of  f/n'Jfied /?o<3c/~^        (^'x^'TimOer 


<Sut>  Orode    ^Stde  rorm 

3rrTi.ONon((^ 


Sub  GfOtji 
ELEVATION 


script  I'Ai'KI't-KH;' 


Device  produces  straight  expansion  joints. 

each  sirij).  The  fingers  are  made  of  such  a  length  that 
when  the  bridge  is  set  upon  blocks  nailed  to  each  end 
and  these  blocks  are  rested  on  the  forms  the  pointed 
ends  will  project  into  the  subgrade  about  1><2  inches. 
The  centre  of  the  bridge  should  clear  the  crown  of  the 
finished  road  by  at  least  two  inches.  The  fingers 
should  be  spaced  close  enough  to  one  another  to  pre- 
vent bulging  between,  usually  about  12  inches  on  cen- 
tres. 

The  joint  strip  is  placed  on  the  outer  face  of  the 
fingers  and  the  concrete  is  filled  in  on  this  side  until 
the  strip  is  held  firmly  in  place.  .After  the  next  slab 
has  been  started  and  the  expansion  stri])  is  entirely  cm- 
liedded  the  device  ma\-  be  easily  removed  and  used  on 
the  next  joint. 


Mr.  John  F.  Greene  has  resigned  as  Bridge  Engi- 
neer for  the  city  of  Calgary,  and  has  accepted  an  en- 
gagement with  the  Cartcr-Halls-Aldinger  Company 
of  Winnijjeg.  Mr.  Greene  was  the  designing  engineer 
on  the  reinforced  concrete  arch  bridge  over  the  Bow 
River  in  Calgary,  which  has  just  been  completed.  A 
paper  describing  this  bridge  was  printed  in  our  issue 
of  February  14. 


Personal 

Lieut.  Lewis  VV.  Wynne-Roberts,  R.E.,  is  a  son  of  Mr. 
R.  O.  Wynne-Roberts,  consulting  engineer,  Toronto,  and  wa- 
formerly  an  assistant  engineer  in  the  Highways  Uepartmeni 
of  the  Saskatchewan  Government  in  Regina,  principally  in 
connection  with  the  Saskatoon  reinforced  concrete  bridge. 
Lieut.  Wynne-Roberts  resigned  his  appointment  in  N'oveni- 
ber,  1915,  and,  proceeding  to  England,  oflfered  his  services  to 
the  War  Office  and  was  accepted.  Pending  an  opening  at 
Chatham,  he  was  asked  to  tender  services  in  connection 
with  munitions.  He  joined  the  staff  of  the  Liverpool  Cor- 
poration   Engineering   Works,   and    shortly    afterwards   had 


Lieut.  Lewis  W.  Wynne-Roberts. 

charge  ul  about  UO  women  mechanics.  On  receipt  of  orders, 
he  reported  at  the  Chatham  Training  School  for  Royal  Engi- 
neers, and  in  due  time  passed  the  examinations  creditably. 
He  was  recently  selected  for  duty  in  Mesopotamia,  and  sailed 
for  that  battle-front  on  Feb.  10.  Lieut.  Wynne-Roberts  was 
educated  at  the  South  .\frican  College.  Cape  Town,  where  he 
gained  the  Victoria  Scholarship;  at  Towyn  County  School. 
Wales,  and  at  the  Battersea  Technical  College,  London, 
where  he  gained  a  scholarship  and  was  gold  medalist  in  his 
final  year.  He  is  a  B.Sc.  Honors  (Engineering).  London 
University,  and  a  Junior  member  of  the  Canadian  Society  of 
Civil  Engineers. 
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East  and  West— From  CoMt  to  Coast 


.\  permit  has  been  issued  for  the  erection  of  a  new 
theatre  by  Loew's  Montreal  Theatres.  Limited,  to  cost  $175.- 
000.  The  new  building  will  be  lT-4  x  174  feet  in  dimensions 
and  will  be  located  on  Mansticid  Street. 

The  ratepayers  of  Orillia,  Ont.,  recently  carried  a  by- 
law to  raise  by  debenture  $18,000  for  the  completion  oi 
the 'new  municipal  building.  .The  original  by-law,  passed 
a  year  ago,  was  for  $3.*>,000.  It  is  expected  the  new  build- 
ing will  be  opened  early  in  March. 

The  old  .-Vgricultural  College  building  in  Winnipeg  has 
been  turned  over- by  the  Provincial  Government  to  the  Mil- 
itary Commission,  to  be  used  for  hospital  and  convalescent 
home  purposes.    A  start  will  be  made  immediately  to  recon- 
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struct   the   buildings   in   order   that   a   convalescent   home   of 
600  beds  may  be  available  by  April  15. 

A  new  theatre,  to  be  known  as  the  "Imperial,"  will  be 
erected  on  the  site  of  the  present  Palace  Royal  on  St.  Joseph 
Street,  Quebec.  The  new  building  will  be  of  fireproof  con- 
struction and  modern  in  all  its  appointments,  and  will  have 
a  much  larger  capacity  than  the  old  house. 

Estimates  on  various  plans  covering  the  proposed  joint 
water  system  for  the  five  border  municipalities,  Windsor, 
Walkerville,  Ford,  Sandwich  and  Ojibway,  were  recently 
submitted  to  the  Essex  Border  Utilities  Commission.  The 
lowest  figure  was  $450,000,  while  the  largest  amounted  to 
$1,302,000. 

A  new  motion  picture  theatre  is  to  be  erected  in  Fred- 
ericton,  N.B.,  on  Queen  Street.  This  building  will  be  of  steel 
and  concrete  construction,  thoroughly  fireproof  throughout, 
and  will  accommodate  1,000  people.  Active  work  will  prob- 
ably be  commenced  by  the  first  of  May  and  the  new  theatre 
opened  to  the  public  by  the  first  week  in  September. 

A  new  store  and  ofiice  building  is  nearing  completion  in 
Charlottetown,  P.E.I.,  for  Messrs.  T.  B.  and  D.  J.  Riley.  The 
building  has  a  frontage  of  43  feet  on  Queen  Street  and  a 
depth  of  75  feet  with  a  rear  entrance  from  Richmond  Street, 
and  is  three  storeys  and  basement  in  height.  The  whole 
building  is  of  brick,  with  concrete  trimmings.  It  was  de- 
signed by  Messrs.  C.  B,  Chappell  and  Hunter  and  was  erected 
by  day  labor. 

Rough  estimates,  made  by  the  board  of  directors  of 
the  Kootenay  Lake,  B.  C,  general  hospital  recently,  showed 
$85,000  as  the  approximate  outside  total  cost  of  the  building, 
based  on  the  architect's  estimates  and  the  figures  contained 
in  the  tenders  submitted  by  several  firms  of  contractors.  Al- 
ready $15,000  has  been  spent  on  the  erection  of  the  build- 
ing and  an  additional  outlay  of  $52,000  will  be  required  on 
the    construction   work,    as    shown    by   the    tenders. 

The  council  of  York  Township,  Ont.,  have  awarded  con- 
tracts for  the  material  required  in  connection  with  their 
proposed  waterworks  system.  These  contracts,  covering  the 
initial  stages  of  the  scheme,  amount  to  over  $200,000.  They 
were  given,  in  every  case,  to  local  firms.  Some  of  the  larger 
items  were:  the  National  Iron  Works,  24-inch  iron  pipes, 
$97,000;  the  Canadian  Allis-Chalmers  Co.,  12-inch  cast  iron 
pipes,  $83,000;  the  National  Iron  Works,  special  castings, 
$12,000. 

The  Marine  and  Fisheries  Department  at  Ottawa  has 
awarded  the  contract  for  the  construction  of  the  lighthouse, 
which  is  to  be  erected  on  the  outer  end  of  the  Ogden  Point 
breakwater,  Victoria,  B.C.,  to  Messrs.  Parfitt  Brothers,  con- 
tractors, of  Victoria,  the  figure  being  in  the  neighborhood  of 
$20,000.  The  structure,  which  will  be  of  concrete,  will  rise 
25  feet  above  the  surface  of  the  present  headblock,  which  is 
on  a  level  with  the  top  of  the  parapet,  and  the  dome  will 
contain  a  powerful  beacon  of  the  Aga  system. 

Messrs.  P.  H.  Secord  &  Sons,  Limited,  general  con- 
tractors; of  Brantford,  Ont.,  advise  that  they  are  open  for 
tenders  on  the  following  sub-contracts  in  connection  with 
the  erection  of  the  proposed  new  Loew's  Theatre  at  Hamil- 
ton. Plans  may  be  seen  at  their  office:  Terra  cotta;  struc- 
tural steel  work;  reinforcing  materials;  ornamental  iron  and 
bronze  work;  sheet  metal  work  and  roofing;  plastering,  fur- 
ring and  metal  lath;  hardware;  fireproof  materials,  kalamein 
doers  and  windows;  glass;  tile,  terrazzo,  marble  and  slate; 
brass  work;  painting.  ' 

The  ratepayers  of  Chatham,  Ont.,  have  carried  a  by-law 
granting  a  site  of  11  acres,  valued  at  $5,500,  to  Libby,  McNeil 
&  Libby  Company  of  Canada,  for  the  establishment  of  a 
large  packing  and  pickling  plant.  The  company  is  also 
granted  a  fixed  assessment  of  $5,500  for  a  pe  iod  of  ten  years, 
with  the  usual  exemptions  of  local  improvement  and  school 


taxes.  The  firm,  which  is  a  branch  of  the  Chicago  packing 
house  of  the  same  name,  will  make  an  initial  expenditure 
of  more  than  $100,000  on  a  plant  to  care  for  business  in 
Canada  and  the  British  possessions. 

Among  the  engineers  and  others  who  represented  Can- 
ada at  the  convention  of  the  American  Road  Builders'  Asso- 
ciation, held  recently  at  Boston,  Mass.,  were  the  following: 
J.  Duchastel.  president  of  the  Dominion  Good  Roads  Asso- 
ciation, of  Montreal;  Paul  E.  Mercier,  Montreal;  George 
Hogarth,  Toronto;  H.  A.  Brazier,  London;  George  McNamee, 
Montreal;  E.  R.  Gray,  Hamilton;  E.  S.  Fraser,  New  Glas- 
gow, N.S.;  H.  M.  Hatfield,  Halifax,  N.S.;  V.  C.  Lessard, 
Levis,  Que.;  J.  DeBoise,  Quebec,  Que.;  G.  N.  Harfield,  St. 
John,  N.B.;  J.  W.  Tyrrell,  Hamilton;  W.  E.  McKenzie, 
Moncton,  N.B.;  B.  A.  Janin,  Montreal;  F.  X.  Galibois,  Quebec. 

At  a  recent  meeting  the  property  committee  of  the 
Toronto  Board  of  Education  passed  the  following  items  in 
the  estimates  for  school  buildings:  $90,000  for  the  erection 
of  a  new  school  for  the  relief  of  Winchester  and  Rose  Avenue 
schools,  to  contain  at  least  15  class  rooms;  $80,000,  District 
of  Keele  and  Western  Avenue  schools,  11  rooms;  $75,000, 
Fern  Avenue,  Parkdale,  and  Howard  Street  schools,  12 
rooms;  $75,000,  Ryerson  and  Ogden  Schools,  12  rooms;  $50,- 
000,  District  of  Norway  School,  8  rooms;  $50,000,  six-roomed 
addition  to  Dewson  Street  School;  $15,000,  new  Supply  De- 
partment storehouse;  $12,000  for  the  completion  of  the 
assembly   room  for   North   Toronto   High   School. 

A  deputation  representing  the  diflferent  municipalities 
along  the  Lake  Shore  Road  between  Toronto  and  Hamilton 
recently  interviewed  the  Toronto-Hamilton  Highway  Com- 
mission Board  to  ascertain  if  the  proposed  legislation  to 
appoint  an  inter-provincial  highw/ay  commission  would  serve 
their  interests  better  than  the  present  organization.  It  was 
the  opinion  of  the  Toronto-Hamilton  Commission  that  as 
far  as  the  construction  work  was  concerned  the  cost  to  the 
municipalities  would  be  the  same.  On  the  proposed  inter- 
provincial  highways  leading  from  city  to  city  throughout 
Ontario,  the  government  would  pay  70  per  cent,  and  the 
municipalities  30  per  cent.  Under  the  present  arrangement 
regarding  the  Toronto-Hamilton  highway,  the  government 
pays  40  per  cent.,  the  municipalities  30  per  cent.,  and  the 
cities  of  Toronto  and  Hamilton  30  per  cent.,  as  the  road  is 
being  laid  in  a  strictly  suburban  area.  As  regards  the  main- 
tenance, however,  it  is  understood  that  no  arrangement  has 
been  made  by  the  government. 

At  the  recent  annual  convention  of  the  Ontario  Pro- 
vincial Builders  and  Supply  Association,  held  at  London. 
Ont.,  the  following  officers  were  elected: — Honorary  presi- 
dent, T.  R.  Wright,  London;  president,  C.  T.  Pearce,  Hamil- 
ton; first  vice-president,  A.  Tomlinson,  Chatham:  second 
vice-president,  Lieut.-Col.  J.  A.  Young,  \'.  C,  Stratford; 
secretary,  S.  Coombs,  Hamilton;  treasurer,  Geo.  Oakley, 
Jr.,  Toronto;  executive  committee,  J.  S.  Webster,  Gait,  G.  A. 
Grain,  Ottawa,  W.  Murray,  Hamilton,  J.  Norton,  Sarnia. 
G.  Gander,  Toronto,  E.  Blonde,  Chatham,  G.  Pounder,  Strat- 
ford, C.  Chapman,  St.  Catharines,  L.  H.  Martyn,  London. 
The  members  of  the  association,  at  their  meeting,  discussed 
measures  to  combat  foreign  and  alien  competition  in  the 
building  trades  in  Ontario.  It  was  claimed  that  the  con- 
tractors are  feeling  outside  competition  in  a  serious  degree 
on  all  of  the  larger  enterprises.  Committees  were  also  ap- 
pointed to  interview  the  Workmen's  Compensation  Board 
to  adjust  matters  associated  with  the  provision  of  first  aid 
and  medical  attendences   to  injured  workmen. 


The  opening;  of  the  big  interstate  bridge  across  the 
Columbia  River  at  Vancouver,  Wash.,  was  celebrated 
on  Feb.  14.  This  bridge  has  been  three  years  in  build- 
ing, and  has  cost  $1,750,000.  It  is  one  of  the  longest 
bridges  of  its  kind  in  the  world. 
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Graded  Aggregates  from  a  Central  Plant 

OXE  (if  the  distinctive  features  of  the  work  in 
connection  with  the  construction  of  the  Greater 
Winnipeg  aqueduct  was  the  supplying  to  the 
contractors  by  the  District  authorities  of  graded 
aggregate  prepared  at  a  centralized  nii.xing  plant.  A 
detailed  account  of  these  efforts  formed  the  basis  of 
an  article  appearing  in  the  last  issue  of  the  Contract 
Record.  Inirnisliing  a  concrete  aggregate,  carefully 
graded  and  properly  proportioned,  at  a  central  plant, 
to  contractors  operating  over  a  widespread  area,  is 
more  or  less  a  new  departure,  but,  as  indicated  in  the 
article  referred  to,  the  results  have  been  so  successful 
and  economical  as  to  make  a  more  universal  adoption 
of  the  scheme  highly  commendable. 

The  evolution  of  an  arrangement  for  the  supply  of 


graded  aggregate  was  extremely  desirable,  and,  in  a 
sense,  obligatory  in  a  project  as  extensive  as  the  Win- 
nipeg aqueduct,  where  the  length  of  the  work  intro- 
duced peculiar  difficulties  of  transportation  and  de- 
livery, more  especially,  as  construction  was  being  car- 
ried on  in  all  portions  of  the  work  at  the  same  time. 
A  uniformly  watertight  and  economical  concrete 
throughout  the  structure  was  essential,  which,  with  the 
multiplication  of  contracts  and  widely  separated  work- 
ing points,  would  have  proved  difficult  to  obtain,  had 
contractors  been  required  to  prepare  their  own  stone . 
and  sand,  without  the  means  of  securing  uniformity  at 
all  points.  The  lack  of  sufficient  pits  at  the  various 
sites  of  work  imposed  high  haulage  costs',  and  it  was 
therefore  highly  desirable  that  as  much  of  the  labor 
of  grading,  mixing  and  inspecting  as  possible  be  done 
at  a  central  point  to  avoid  any  appreciable  degree  of 
local  re-handling. 

Self-evident  advantages  are  attached  to  the  supply 
of  graded  aggregate  from  a  central  mixing  plant.  The 
District's  forces  have,  with  two  years'  experience,  been 
able  to  give  the  method  a  thorough  test,  and  by  a 
direct  comparison  with  the  separate  delivery  of  ma- 
terials, have  been  able  to  observe  its  merits.  The 
mixing,  being  performed  in  pre-determined  amounts 
and  in  accordance  with  requirements,  produces  an 
aggregate  designed  to  result  in  a  dense,  impermeable, 
concrete,  uniform  at  all  working  points.  .Skilled  inspec- 
tors at  the  pit  ensure  i)roper  proportioning  and  abolish 
the  need  of  any  local  inspections.  The  mi.xed  aggregate 
is,  moreover,  easier  and  cheaper  for  the  contractor  to 
handle  than  separated  materials.  It  has  been  deter- 
mined, also,  that  by  using  mixed  aggregates  with  ce- 
inent  in  the  [proportion  of  1 :6,  which  may  be  compared 
with  a  standard  1  :2:4  mix,  a  .saving  of  nearly  $1  per 
cubic  yard  is  obtained. 

The  experience  gained  by  the  adoption  of  this 
method  on  the  VVinnipeg  aqueduct  presages  much  for 
the  successful  application  on  all  kinds  of  work.  It  is 
for  large  projects,  of  course,  that  the  merits  will  be 
especially  evident,  and  yet,  by  having  smaller  jobs 
served  in  the  manner  outlined,  from  a  central  organiza- 
tion, there  are  brighter  prospects  for  better  and  im- 
proved concrete. 


Ontario   Government  Promises  Aggressive 
Road  Program 

IT  was  expected  that,  at  the  meeting  of  the  Ontario 
Good  Roads  Association  held  last  week  in  To- 
ronto, reported  in  this  issue,  the  highway  policy 
of  the  Ontario  Government  would  be  e.xplained. 
It  is  the  governtuent's  intention,  as  indicated  in  the 
speech  from  the  Throne  at  the  recent  opening  of  the 
Legislature,  to  put  before  the  house  a  program  for 
the  building  of  a  system  of  provincial  highways.  It 
will  be  remembered  that  the  provincial  highway  com- 
missioners outlined  in  1913  a  scheme  of  road  improve- 
ment involving  the  expenditure  of  $30,000,000.  The 
outbreak  of  war  upset  the  plans  before  any  material 
progress  was  made,  and  in  the  last  two  years  the 
economies  practised  universally  by  our  municipalities 
have  forbidden  any  considerable  appropriations  for 
road  purposes.  The  work  is  so  important,  however, 
that  its  progress  should  not  be  delayed  any  more  than 
is  necessary,  and  the  Minister  of  Public' Works  has 
intimated  that  the  government  is  getting  ready  to  make 
a  start  on  an  extensive  scale. 

Although  the  plans  of  the  government  were  not 
completely  outlined   at   the   meeting  of   the   Ontario 
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Good  Roads  Association,  Hon.  Mr.  F.  G.  Macdiarmid, 
^linister  of  Public  Works,  gave  a  few  hints  as  to  the 
government's  intentions.  The  automobile  was  the 
cau.se  of  changed  conditions  in  this  province,  and  after 
a  careful  survey  of  the  situation,  the  government  real- 
ized that  the  time  has  arrived  when  it  should  step 
in  and  take  care  of  this  traffic,  which  has  enormously 
increased,  and  is  not  local  in  any  sense.  The  govern- 
ment aims  to  establish  a  sjstem  of  provincial  high- 
ways, which  will  connect  up  with  the  existing  county 
road  systems  throughout  the  province.  As  these  roads 
will  be  developed  as  a  direct  result  of  the  motor  traffic, 
it  is  the  government's  aim  to  bear  a  very  large  pro- 
portion of  the,  expenditure,  apportioning  to  the  muni- 
cipalities only  a  fair  share.     The  chief  development 


will  be  a  cross-provincial  thoroughfare  from  Windsor 
to  Montreal,  which  will  directly  serve  sixty  per  cent, 
of  the  population  &f  the  province. 

It  is  perhaps  regrettable  that  the  government  does 
not  see  its  way  clear  to  guarantee  any  immediate 
efforts  on  a  large  scale,  but  it  is  hardly  likely  that  any 
aggressive  action  will  be  taken  to  do  much  construc- 
tion work  until  after  the  war.  In  the  meantime,  how- 
ever, the  Good  Roads  Department  will  busy  itself 
getting  its  organization  into  such  shape  that  when  the 
proper  time  comes,  the  scheme  can  be  entered  upon 
promptly  and  in  a  businesslike  way.  In  this  way  this 
progressive  road  program  is  being  made  a  part  of  an 
energetic  attempt  to  cope  with  the  problems  which 
will  follow  the  war. 


Contractors'  Organization  on   Big   Aqueduct 

Second  Article  on  Greater  Winnipeg  Water   Supply  Describes  Adminislra- 
live,  Construction,  and  Camp  Arrangements — Telephone  an  Aid  to  Progress 

— Bv  G.  F.  Richan' 


THI.S  article  is  the  second  of  a  series  of  six  articles 
which  describe  the  contractors'  work  on  the 
construction  of  the  85-mile  concrete  aqueduct 
-ection  of  the  Greater  Winnipeg  water  supply. 
For  a  general  description  of  the  undertaking  see  page 
175  of  this  magazine.  The  purpose  of  this  article  is  to 
describe  tiie  contractors'  organizaticjn  on  the  five  con- 
tracts— Xos.  30.  31.  32  33.  and  3-1 — which  cover  the 
work  of  building  the  85  miles  of  concrete  aqueduct. 

Required  Progress  Governs  Organization 

The  construction  organization  for  this  work,  while 
dependent  on  the  initiative  and  resourcefulness  of  the 
individual  contracting  firms,  was  affected  largely  by 
the  following  factors:  The  progress  required  (four  sea- 
sons of  some  150  days  each  was  the  time  available  for 
the  work),  the  nature  of  the  portion  of  the  country  in- 
cluded in  the  contract  and  the  machinery  and  forms 
which  could  he  economicallv  ])urchased  for  the  work. 
Each  one  of  the  five  contracts  was  of  such  length  as  to 
require  three  working  points  in  order  to  make  the 
necessary  progress.  This  number  of  working  points 
had  the  eft'ect  of  dividing  the  contractors'  organization 
into,  first,  the  staff  or  force  whose  work  had  to  do  with 
all  the  working  points ;  and.  second,  the  force  required 
at  each  working  point.  For  maximum  progress  the 
contractor's  forces  at  each  working  point  had  to  be  so 
organized  that  the  operations  of  excavating  the  trench, 
of  trimming  for  the  inverts,  of  pouring  inverts,  of  pour- 
ing arches,  and  of  backfilling  could  proceed  without  any 
one  of  the  operations  holding  up  the  others. 

Contracts  Xos.  32.  33.  and  .34.  including  all  the  work 
between  ,^0.3  and  the  intake  site  at  Mile  97.6  were 
awarded  to  the  Cartcr-IIalls-.Mdinger  Compan3\  Ltd., 
and  the  Northern  Construction  Company.  Ltd..  of  Win- 
nipeg, as  joint  tenderers.  These  two  well-known  local 
construction  firms  combined  to  form  an  organization, 
which  was  incorporated  under  the  name  of  the  Winni- 
peg .-Aqueduct  Construction  Company,  with  ^Ir.  A.  C. 
MacKenzie  as  president  and  Messrs.  A.  H.  Aldinger 
and  F.  E.  Halls  as  vice-president  and  secretary-trea- 
surer respectivel}-,  Mr.  J.  B.  McLean,  manager,  and  Mr. 
William  Smaill,  general  superintendent.  The  head  office 
of  the  firm  is  in  the  Union  Bank  Building,  Winnipeg, 
and  a  field  office,  the  headquarters  of  the  general  super- 

*  Division  Engineer,  Greater  Winnipeg  Water  District. 


intendent,  is  located  at  Mile  64,  at  the  District  Railway 
.Siding  Xo.  6.  near  the  crossing  of  the  Whitemouth 
River. 

Staff,  Shop,  and  Camp  Arrangement 

The  head  office  staff  consists  of  an  assistant  secre- 
tary-treasurer, an  accountant,  an  assistant  accountant, 
a  purchasing  agent,  two  stenographers,  and  a  clerk. 
The  staff  at  the  field  office  consists  of  a  material  clerk, 
timekeeper,  engineer,  and  assistant,  and  during  the 
working  season,  when  the  camps  are  in  operation,  a 
traveUing  steward  is  in  charge  of  the  commissariat. 
There  is  also  located  at  the  field  headquarters  a  repair 
shop  force,  including  a  blacksmith  and  helper,  one  or 
more  carpenters,  and  a  gasoline  motor  expert. 

The  repair  shops,  which  are  required  by  tile  terms 
of  the  contract,  include  carpenter  and  machine  shops, 
blacksmith  sh6p.  and  a  shop  fitted  for  the  repair  of  the 
gasoline  engines  used  with  trench  pumps,  and  track 
motor  cars,  and  a  small  building  erected  for  the  use  of 
an  oxy-acetylene  welding  equipment. 

Power  is  supplied  to  the  carpenter  and  machine 
shops  by  a  two-cylinder  18  h.p.  gasoline  motor,  and 
the  shops  are  equipped  with  the  wood  and  metal  work- 
ing machinery  necessary  for  all  ordinary  repairs  to  the 
plant  used  on  the  work.  A  supply  of  spare  parts  is 
kept  in  stock  to  further  minimize  the  time  lost  on  ac- 
count of  breakdowns. 

/Xctive  construction  was  started  in  the  spring  of 
1915  at  seven  separate  pr)ints.  including  the  White- 
mouth  River  Crossing,  for  which  a  camp  was  main- 
tained at  field  headquarters  until  the  completion  of  the 
crossing  work  at  the  end  of  that  se?son.  when  it  was 
discontinued.  At  each  o])ening  camp  buildings  had 
l)een  erected,  with  a  capacitj-  of  100  men.  (See  Fig. 
Xo.  1.)  In  the  following  winter  two  more  camps  were  \ 
added,  and  another  is  now  being  erected,  so  that  a 
total  of  nine  camps  will  l»e  in  operation  during  the 
season  of  1917. 

Hundred   Men   at   Each   Working    Point 

To  make  the  maximum  progress  at  each  working; 
point  with  the  forms  and  other  equipment  provided 
there  is  required  a  force  of  at  least  '^mc  Innulred  men.j 
classified  generally  as  follows : 

Superintendent  1 

Foreman  1 
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'Jiinckeeper  1 

l'"orm  carpenters 2 

Steel  form  handlers  (two  gangs,  includinf^  a  fore- 
man and  laborers )   20 

Cement  finishers 4 

Engineer  (concrete  mixer  )   1 

iMifj^ineer  (dinkj')    1 

Drag  line  excavator,  two  crews 4 

1  'unipmen 4 

Common  laborers,  trimming  trench,  drainage  work, 

etc 60 

Owing  to  the  general  shortage  of  labor  in  1916  and 
to  the  fact  that  under  the  terms  of  the  contract  resi- 
dents of  the  District  only  may  be  employed  when  such 
are  available,  the  force  has  been  variable,  and  usually 
below  the  number  desired.  However,  under  favorable 
conditions  at  some  camps,  a  rate  of  progress  consider- 
ably better  than  the  scheduled  average  has  been  main- 
tained, with  a  force  of  from  60  to  70  men. 

Each  camp  is  connected  with  the  field  and  head 
office  by  telephone,  and  daily  projj^^ress  reports  are  thus 
made  to  field  headquarters,  where  they  are  tabulated 
and  recorded  and  a  daily  report  is  telephoned  to  the 
manager  at  the  head  office  in  Winnipeg. 

Reports  Transmitted  By  Telephone 

The  telcphune  system  was  installed  bv  the  com- 
pany for  their  own  use.  ])lacinfj  wires,  by  rental  agree- 
ment, on  the  poles  of  the  District's  system.     .-\  coiuiec- 


Fig.  1— Camp  buildings  willi  a  caparity  of  100  men  are  erected 
at  all  working  points. 

tion  was  made  with  the  District  gravel  pit  at  Mile  31, 
and  each  night  durintj  the  working  season  the  require- 
ments for  sand,  gravel,  or  aggregate  material  for  the 
following  day's  delivery  are  sent  to  the  pit  foreman. 
Through  a  switchboard  at  Deacon,  Mile  13  (the  head- 
cpiarters  of  the  district  railway),  a  connection  is  made 
with  the  District's  telephone. system,  putting  the  field 
offices  in  connection  with  the  District  train  despatcher 
whenever  information  is  required  ctmcerning  the 
movements  of  gravel  trains,  cement  deliveries,  or  the 
placing  of  material  cars. 

The  contracting  comi)any  is  bound  by  the  contract 
to  furnish  board  and  shelter  to  the  men  at  $5  per  week, 
and  it  is  the  duty  of  the  travelling  steward  to  super- 
\ise  the  work  of  the  camp  coc>ks,  order  commissary 
supplies,  and  to  see  that  sufficient  wholesome,  well- 
cooked  food  is  supplied,  all  at  a  reasonable  profit  to 
the  company.  The  foremen  are  thus  relieved  of  all  re- 
sponsibility for  the  conduct  of  this  department,  and 
their  time  and  energy  conserved  for  their  proper  duties. 

A  field  hospital  at  Mile  17  is  connected  with  the 
company's  telephone  system,  and  the  medical  attend- 


ant is  provided  with  a  track  motor  car  for  use  in  an- 
swering special  calls  or  for  attending  patients  at  the 
various  camps  when  the  regular  train  .service  is  not 
available.  Owing  to  a  strict  supervision  of  the  sani- 
tary arrangements  at  all  camps,  by  the  officials  of  the 
contracting  company  as  well  as  by  those  of  the  Water 
District,  the  work  of  the  medical  officer  is  usually  con- 
fined to  first  aid  work  for  minor  accidents. 

Contract  31,  extending  from  Mile  7t}>  to  Mile  50.3, 
was  awarded  to  Thomas  Kelly  &  Sons,  of  Winnipeg. 
During  1915  and  1916  they  had  working  on  the  con- 
tract three  camps  of  a  rated  capacity  of  100  men  each, 
under  a  field  superintendent.  The  prosecution  of  the 
work  was  managed  from  the  Winnipeg  office,  but  due 
to  absence  of  a  telephone  system,  lack  of  repair  shops, 
together  with  machinery  not  too  well  adapted  to  the 
work  on  hand,  they  were  unable  to  keep  their  progress 
up  to  the  contract  schedule.  In  order  to  overtake  the 
required  progress  so  as  to  ccjmplete  their  work,  in  the 
fall  of  1918  these  contractors  are  purchasing  additional 
ef|iiipment.  putting  in  two  new  camps,  installing  a  tele- 
phone line,  making  each  of  their  camps  cai)able  of  ac- 
commodating 150  men,  and  have  appointed  J.  A.  Ast- 
ley,  C.E.,  formerly  engineer  of  construction  for  the 
City  of  Winnipeg,  as  their  general  superintendent. 
Their  field  organization  will  thus  be  similar  to  that  of 
the  Winnipeg  Aqueduct  Company.  With  the  efforts 
being  put  forward  they  should  be  able  to  carry  the 
work  forward  to  successful  conclusion. 

Work  Up  to  Schedule. 
Contract  30,  extending  from  Mile  13  to  Mile  33,  was 
awarded  to  the  J.  H.  Tremblay  Company,  of  Winni- 
peg. With  this  company  is  associated  in  this  contract 
the  J.  J.  McDiarmid  Company,  also  of  Winnipeg.  The 
head  office  work  of  this  company  is  carried  along  by 
the  company's  staff  in  Winnipeg,  which  handles  work 
arising  from  other  contracts  in  the  city.  The  field  or- 
ii^anization  is  under  Mr.  Albert  Tremblay,  general 
superintendent.  In  1915  they  had  two  camps,  and  in 
1916  three  camps,  each  with  accommodation  for  100 
men,  and  were  able  to  keep  the  work  up  to  the  pro- 
gress required  by  the  contract  schedule'.  \  t)-pical  dis- 
tribution of  the  labor  at  one  camp  for  1916  would  be: 

Superintendent 1 

Foremen   3 

Bookkeeper  .  1 

Blacksmith  .  1 

Carpenter   1 

Form  handlers 7 

Form  laborers 

Cement  finishers 

Stationary  engineers  (mixer  r  2 

Laborers   .    42 

Teamsters ' 

■|'i.t;il  ,   70  men 

The  open  ])ranic  loiimry  iiiroiii;i\  winch  most  of 
this  contract  is  located  had  much  to  do  with  the  speed 
of  work  and  with  enabling  a  small  force  to  accomplish 
as  much  as  could  be  done  by  a  larijer  force  in  more  dif- 
ficult country  but  credit  must  also  be  given  to  the 
energy  and  resourcefulness  displayed  by  the  men  of 
this  organization,  which  was  without  a  doubt  an  im- 
portant factor  in  the  successful  manner  in  which  thi« 
work  has  been  carried  forward  to  date. 


Ten  years  ago,  one-fourth  of  the  annual  produc- 
tion of  cement  went  into  building  construction,  where- 
as to-day  one-half  of  the  cement  produced  ser\es  the 
same  purpose. 
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March  7,  1917 


Delegates  at  Ontario  Good  Roads  Convention 
Discuss  Highway  Problems  and  Conditions 


THE  fifteenth  annual  convention  of  the  Ontario 
Good  Roads  Association  was  held  in  Toronto 
on  the  three  days,  February  27  to  March  1,  in- 
clusive. Delegates  from  all  parts  of  the  pro- 
vince met  in  the  York  County  Buildings,  and  the  un- 
failing interest  in  the  work  of  the  association  was  evi- 
denced by  the  unusually  large  attendance.  The  mem- 
bers were  greeted  by  Mayor  Church  on  behalf  of  the 
City  of  Toronto,  who  extended  to  them  a  very  hearty 
welcome.  He  emphasized  the  importance  of  their 
work,  and  said  he  regretted  that  the  government  in  the 
past  had  not  given  the  good  roads  movement  the  atten- 
tion it  deserved.  The  cause  of  under-production  in 
Ontario  was  the  lack  of  a  proper  system  of  main  roads 
and  trunk  roads  throughout  the  province.  He  men- 
tioned the  new  highwaj'  policy  which  the  Ontario  Gov- 
ernment was  introducing,  and  expressed  the  hope  that 
the  government  would  have  the  courage  to  go  forward 
and  not  permit  the  financial  situation  or  other  consid- 
erations to  hold  back  this  important  work.  Toronto 
was  a  pioneer  in  good  roads'  work,  and  was  always 
ready  to  help  the  movement  along.  The  city's  interest 
in  highway  improvement  was  shown  bj'  their  action  in 
regard  to  the  Toronto-Hamilton  highway,  to  which 
they  were  contributing  over  $400,000.  Congratulating 
the  association  on  the  success  of  their  work  in  the  past, 
he  said  that  they  had  been  leaders  and  educators  of 
public  opinion,  and  he  wished  them  every  success  in 
their  work  in  the  future. 

The  President's  Address. 

In  his  presidential  address,  Mr.  S.  L.  Squire,  of 
Waterford,  urged  the  great  importance  of  such  asso- 
ciations as  the  Ontario  Good  Roads  Association  and 
dwelt  on  the  necessity  for  good  roads  throughout  the 
province.  Wherever  centres  of  population  feel  the 
pinch  of  under-production  there  was  the  imniediate  de- 
mand for  better  roadways.  The  building  of  steam  and 
electric  roads  did  not  lessen  the  need  for  improved 
highways,  but  their  success  was  dependent  on  this  very 
factor.  With  the  increasing  use  of  the  motor  truck 
there  came  always  the  demand  for  good  roads,  and  by 
means  of  the  truck  the  products  of  the  farm  could  be 
transported  to  the  centres  of  population  rapidly  and 
delivered  in  their  best  condition.  Dealing  with  the 
question  of  the  responsibilitv  for  the  improvement  of 
streets  and  roadways,  he  said  that  this  work  beloniied 
to  the  municipalities  or  communities  through  which 
they  pass,  and  that  it  was  not  the  part  of  the  govern- 
ment to  snatch  from  them  what  through  time  and  ex- 
perience had  become  their  right.  The  duty  of  the  gov- 
ernment was  to  assist  and  encourage.  It  should  do  all 
the  experimenting  and  suggest  ways  and  means  for  all 
conditions.  The  Department  of  Highways  should  form 
a  department  for  research  and  investigation  and  pass 
the  results  on  to  the  municipalities.  The  employment 
of  returned  soldiers  was  a  matter  which  the  president 
said  was  closely  related  to  the  good  roads  movement. 
Large  numbers  of  soldiers,  on  their  return  from  the 
front,  would  be  available  for  just  such  work  as  high- 
way improvement  projects  could  supply.  The  respon- 
sibility did  not  rest  with  the  government  alone,  but 


the  municipalities  must  also  do  their  share.  There 
was,  besides,  a  large  number  of  munition  workers  and 
others  who  would  be  thrown  out  of  work  at  the  end  of 
the  war,  and  for  whom  work  would  have  to  be  pro- 
vided. He  believed  that  there  would  undoubtedly  be 
some  40.000  men  available  in  the  province  for  high- 
way construction,  and  it  was  the  duty  of  the  municipal, 
provincial,  and  federal  authorities  to  arrange  a  system 
of  roads  which  would  take  care  of  this  unemployment. 
In  conclusion,  he  said  that  the  government  must  place 
before  the  municipalities  the  highest  ideals  and  best 
methods  in  road  building,  so  that  a  system  of  roads 
might  be  built  up  which  would  be  a  credit  to  the  pro- 
vince. 


Hon.  Mr.  Macdiarmid. 

Hon.  F.  G.  Macdiarmid.  Minister  of  Public  Works 
and  Highways  of  the  Province  of  Ontario,  in  opening 
his  address  to  the  members  of  the  association,  ex- 
pressed his  pleasure  at  meeting  such  a  large  gathering 
and  seeing  such  interest  taken  in  the  question  of  good 
roads.  He  complimented  the  City  of  Toronto  on  the 
spirit  of  co-operation  it  had  shown  in  the  good  roads 
movement  in  the  Count}-  of  York  and  the  surrounding 
district.  With  the  connecting  up  of  the  system  and  the 
completion  of  the  Toronto-Hamilton  highway  he  said 
the  full  benefit  of  the  improvements  would  be  realized. 
The  construction  of  good  roads  had  a  direct  bearing  on 
the  cost  of  living.  The  use  of  the  motor  truck  as  a 
commercial  vehicle  was  coming  more  and  more  in  evi- 
dence, and  by  this  means  of  transportation  a  reduction 
would  be  effected  in  the  number  of  times  produce  had 
to  be  handled,  and  it  would  be  placed  in  the  hands  of 
the  consumer  in  better  condition.  During  the  past  two 
years  conditions  had  not  been  favorable  to  road  con- 
struction on  account  of  the  scarcity  of  labor,  which 
was  in  such  demand  in  other  fields.  In  the  past 
vear  four  more  counties  had  come  into  the  good  roads 
system,  making  a  total  of  24  counties  out  of  7s7 .  The 
Alinister  referred  to  the  legislation  which  had  been  in- 
troduced last  year  to  increase  the  government  grant  on 
road  construction  from  33  to  40  per  cent.,  and  also  to 
provide  20  per  cent,  of  the  maintenance.  Legislation 
had  been  passed  to  encourage  the  employment  of  coun- 
ty road  superintendents,  because  the  government  be- 
lieved that  this  ensured  greater  continuity  in  construc- 
tion work  and  relieved  the  members  of  the  council  of  a 
considerable  burden.  The  appointment  of  a  commis- 
sioner was,  in  the  Minister's  opinion,  an  excellent  basis 
on  -wliich  to  organize  road  work. 

System  of  Provincial  Highways. 

With  the  coming  of  the  motor  truck  conditions  of 
traffic  had  changed,  and  motor  traffic  was  very  rapidly 
growing.  Last  year  the  revenue  from  motor  licenses 
was  $650,000.  and  if  the  average  ratio  of  increase  con- 
tinued this  year  it  would  reach  $750,000.  To  take  care 
of  this  new  and  rapidly  increasing  class  of  traffic,  which 
was  not  merely  local,  but  provincial  and  international, 
the  government  felt  the  time  had  arrived  when  the  pro- 
vince should  step  in  and  construct  a  system  of  provin- 
cial highways  in  Ontario.      This    development  was  a 
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direct  result  of  the  motor  traffic,  aiul  the  j4uvernnieiU 
would  not  place  on  the  shoulders  of  the  municipalities 
more  than  their  fair  share  of  the  cost,  it  beinj^  the  in- 
tention of  the  province  to  assume  a  very  substantial 
proportion  of  the  necessary  exijenditure.  The  new  sys- 
tem would  connect  up  the  county  roads  systems 
throuf,'hout  Ontario,  and  the  Minister  stated  that  it 
was  i)roposed  to  build  a  road  from  Windsor  to  Mont- 
real. Within  a  distance  of  12  miles  <jn  either  side  of 
the  proposed  highway  a  very  large  proportion  of  the 
population  of  the  province  was  concentrated,  and  so 
the  new  road  would  be  of  the  greatest  benefit  to  the 
greatest  number.  The  Minister  did  not  wish,  however, 
to  raise  the  hope  that  there  would  be  any  big  efTort  at 
construction  work  until  after  the  war,  but  in  the  mean- 
time the  organization  would  be  got  into  shape.  Repair 
work  should,  however,  always  be  carried  on,  and  he 
believed  there  was  sufficient  labor  to  do  so.  The  Minis- 
ter also  stated  tliat  his  department  would  be  governed 
largely  by  the  opinions  of  the  association  expressed 
during  their  convention. 

With  regard  to  a  tendency  he  had  noticed  to  agi- 
tate for  the  return  of  automobile  fees  to  the  separate 
mimicipalities,  Mr.  Macdiarmid  said  he  thought  such  a 
policy  would  jeopardize  the  whole  good  roads  move- 
ment in  the  province  if  it  were  endorsed  and  supported 
by  any  large  body  of  public  opinion. 


Rural  and  Urban  Intercommunication. 

Controller  Thomas  Foster,  of  Toronto,  addressed 
the  association  on  the  subject  of  rural  and  urban  inter- 
communication. He  spoke  first,  however,  of  his  late 
experience  on  the  Continent  and  in  England,  and  of 
the  admirable  roads  he  had  seen,  built  on  the  founda- 
tions laid  by  the  Romans,  and  still  in  first-class  condi- 
tion. Coming  back  to  the  United  States,  he  mentioned 
the  state  road  running  between  New  York  and  Huffalo. 
The  section  between  New  York  and  Syracuse,  he  said, 
had  been  built  of  tar  macadam.  Its  construction,  how- 
ever, created  a  tremendous  traffic,  and,  as  a  result,  the 
road  was  not  a  success.  Further  north,  on  the  same 
road,  it  was  decided  to  build  a  brick  pavement  on  a 
concrete  foundation,  and  this  construction  proved  satis- 
factory. In  the  cities  of  Western  Canada  he  had 
noticed  that  concrete  and  asphalt  roads  were  princi- 
pally constructed.  He  said  that  in  Toronto  experi- 
ments had  been  made  with  every  class  of  pavement  to 
find  a  durable  and  economical  construction,  and  told 
how  the  old  granite  block  pavements,  which  were  slip- 
pery, noisy,  and  rough,  had  been  replaced  by  concrete 
roads  with  a  heavy  asphalt  covering.  It  was  very  easy 
to  repair  asphalt  when  there  was  a  good  foundation, 
and  this  class  of  construction  seemed  to  be  most  satis- 
factory. He  then  told  something  of  what  the  Toronto 
and  York  Highways  Commission  had  been  doing.  He 
said  that  when  he  was  appointed  to  the  commission  he 
had  suggested  some  imjirovements  which  appeared 
necessary.  Instead  of  limestone  surfaces,  on  macadam 
roads  he  proposed  that  something  more  permanent  be 
used,  such  as  granite  or  trap  rock.  He  considered  that 
the  cross-lines  and  side-lines  which  the  Commission 
had  been  putting  down,  12  feet  wide,  were  too  narrow, 
and  suggested  that  the  cross-lines  be  made  18  feet  wide 
and  the  main  arteries  at  least  18  feet  or  20  feet.  Later 
bituminous-bound  madacam  had  been  adopted  and  bet- 
ter surfaces  obtained.  The  Commission  had  been  or- 
ganized in  July.  1911.  for  the  purpose  of  improvement 
work  on  the  roads  leading  into  the  city  from  the 
bounty.  It  had  then  110  miles  under  its  jurisdiction, 
but  the  area  was  extended  in  1915  to  cover  the  whole 


of  Vork  County.  Construction  work  in  1911  had  been 
light,  water-bound  macadam  being  laid,  at  a  cost  of 
about  $6,000  per  mile.  In  1912  a  heavier  type  was  built, 
at  a  cost  of  about  $7,000  per  mile,  while  in  1913  bitum- 
inous-bound macadam  roads  had  been  constructed,  at 
a  cost  of  $10,000  per  mile.  An  18-foot  brick  pavement 
had  been  laid  on  Dundas  Street  in  1916,  at  a  cost  of 
$24,000  per  mile.  This  road  was  of  reinforced  con- 
struction, the  very  best  materials  being  used,  and  he 
believed  it  to  be  one  of  the  finest  pieces  of  road  in 
Canada.  The  controller  went  on  to  tell  how  two  mil- 
lion dollars  had  been  spent  to  provide  good  lines  of 
communication  between  the  city  and  the  rural  districts, 
and  he  said  that  adequate  return  had  not  been  received 
from  this  expenditure;  the  farmers  did  not  take  full 
advantage  of  the  good  roads.  It  had  been  expected 
that  the  present  market  in  Toronto  would  have  had  to 
be  enlarged  to  accommodate  a  big  increase  in  the 
amount  of  produce  brought  into  the  city  by  the  farm- 
ers, but  this  had  not  been  realized,  and  the  market  was 
still  larger  than  was  necessary  to  meet  the  require- 
ments of  the  present  time.  His  conclusion  was  that 
■  the  cost  of  labor  for  bringing  the  produce  to  the  mar- 
ket was,  perhaps,  too  high,  and  he  suggested  that  the 
farmers  use  a  co-operative  scheme,  such  as  was  em- 
ployed in  the  Old  Country.  The  produce  could  be  col- 
lected systematically  from  the  various  farms  in  a  dis- 
trict and  conveyed  to  the  city  by  one  man,  thus  greatly 
reducing  the  cost  of  transportation  and  eliminating  the 
middleman's  profit,  with  mutual  benefit  to  producer 
and  consumer.  He  said  that  the  district  between  To- 
ronto and  Hamilton  should  be  one  of  the  greatest  pro- 
ducing sections  on  the  continent,  and  it  was  his  idea 
that  the  land  should  be  divided  into  five,  ten,  and  twen- 
ty-acre farms  and  intensively  cultivated. 

Speaking  of  the  question  of  ornamental  work  along 
the  roads,  the  controller  expressed  the  opinion  that  the 
Toronto  and  York  Highways  Commission  should  be 
granted  power  to  expend  a  small  amount  in  improving 
the  appearance  of  the  highways. 


Road  Traffic  and  Regulation. 
In  a  short  address  Warden  J.  G.  Cornell,  of  York 
County,  dealt  with  the  question  of  "Road  Traffic  and 
Its  Regulation."  He  said  that  the  York  County  Coun- 
cil had  abolished  the  fee  system,  and  that,  as  a  result, 
there  was  better  feeling  between  the  constables  and  the 
motorists,  as  the  latter  knew  that  the  constables  had 
no  selfish  interest  in  holding  up  the  automobile  owners 
for  exceeding  the  speed  limit.  The  warden  made  refer- 
ence to  the  address  by  Controller  Foster,  and  stated 
that  one  of  the  reasons  why  there  was  not  a  greater 
amount  of  produce  brought  into  the  market  over  the  im- 
proved roads  was  that  a  large  amount  of  the  territon.- 
around  Toronto  had  been  subdivided  and  was  not  used 
for  farming  purposes ;  also  there  were  a  great  many 
farms  surrounding  the  city  given  over  to  dairy  work. 
He  said,  however,  that  market  gardeners  and  small 
farmers  were  going  out  further  from  the  city  since  the 
good  roads  had  been  built  than  they  otherwise  would 
have.  As  a  representative  of  York  County,  he  was  in 
hearty  accord  with  the  good  roads  movement.  Their 
experience  was  that  the  district  was  improved  thereby 
and  the  lands  increased  in  value,  while  the  taxes  were 
not  a  burden. 


The  Roads  Behind  the  Trenches 
Major  T.  L.  Kennedy,  of  Dixie,  a  past  president  of 
the  Ontario  Good  Roads  Association,  delivered  an  in- 
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teresting  address  on  the  roads  behind  the  trenches  on 
the  western  front.  Referrino-  to  the  attitude  toward 
road-building  in  P'rance  and  Belgium,  and  also  in  Eng- 
land, he  said  that  he  found  a  different  spirit  existing  to 
that  shown  in  Canada.  Every  highway  was  considered 
a  state  highway,  and  a  centralized  board  could  build 
roads  without  arousing  jealousy  as  to  the  location. 
There  was  a  very  high  tax  in  France  for  road  work,  60 
per  cent.,  which,  however,  was  considered  necessary 
and  paid  without  grumbling.  Mentioning  the  road  be- 
tween Calais  and  Paris,  over  part  of  which  he  had 
travelled,  he  said  it  was  the  finest  road  he  had  ever 
seen.  It  was  27  feet  wide,  built  of  granite  paving 
block,  laid  on  solid  macadam  over  the  old  road  built  by 
the  Romans.  Every  mile  was  patrolled  each  day,  so 
that  it  was  always  safe  for  transport.  It  was  no  un- 
usual thing  to  see  30-ton  motor  trucks  travelling  along 
it,  and  these  heavy  vehicle^  went  along  it  as  easily  as  a 
buggy  might.  The  main  roads  had  all  been  construct- 
ed by  Napoleon  in  his  wars,  and  they  had  been  kept  in 
splendid  repair  until  this  war  started,  but  after  the 
commencement  of  hostilities  some  of  them  had  not 
been  kept  up.  In  the  road  repair  work  men  who  had 
been  wounded  were  often  employed  instead  of  being 
sent  back  to  the  trenches,  so  that  they  would  have  less 
hardship,  having  a  barn  to  sleep  in,  where  they  could 
keep  warm  and  dry.  The  roads  up  to  within  twelve 
miles  of  the  hues  were  in  good  shape.  Beyond  that 
they  were  in  varying  conditions,  some  of  them  bad  and 
some  good.  The  supplies  were  brought  up  by  trains  to 
some  distance  behind  the  trenches,  and  were  then 
placed  on  very  large  motor  trucks  and  brought  to  with- 
in six  miles  of  the  line.  After  that  they  were  trans- 
ported in  wagons  drawn  by  mules,  sometimes  over 
fields,  still  closer  to  the  line,  and  then  on  the  backs  of 
the  mules,  being  finally  taken  by  the  soldiers  them- 
selves and  delivered  in  the  trenches.  This  appeared  to 
be  the  only  safe  way  of  bringing  up  the  supplies. 

The  roads  could  be  repaired  during  the  day,  and  on 
this  work  the  British  Government  employed  a  number 
of  Belgian  refugees,  whom  they  paid  at  the  rate  of  60c. 
The  method  of  repairing  was  to  cut  down  trees  and 
having  cut  them  into  cordwood  of  a  suitable  size, 
place  them  on  the  ground,  laying  over  them  red  sand, 
and  on  top  of  that  granite  blocks  six  inches  or  eight 
inches  by  four  inches.  The  roads  were  very  well 
drained  with  drains  six  or  eight  feet  deep.  When 
blocks  sank  down  they  were  raised  with  a  crowbar  and 
clay  put  under  them  and  red  sand  placed  on  top.  A 
brush  was  then  taken  and  the  sand  swept  ofif  and 
thrown  over  the  side  of  the  road. 

About  May  1  the  British  army  had  commenced 
building  new  roads  up  to  the  trenches.  All  the  roads 
which  had  been  originally  laid  did  not  lead  from  vil- 
lage to  village,  but  from  chateau  to  chateau,  where  the 
baron  or  lord  of  the  district  had  lived.  The  C.P.R.  con- 
struction battalion  and  the  engineers  had  succeeded  in 
laying  a  road  within  a  mile  of  the  lines.  By  building  at 
night  and  using  a  carpet  colored  with  green  and  Iirown 
paint  to  cover  it,  they  had  been  successful  in  hiding 
their  work  from  the  observation  of  the  German  aero- 
planes. 

Deputy  Minister  of  Highways 

Mr.  W.  A.  McLean,  Deputy  Minister  of  Highways 
of  the  Province  of  Ontario,  in  his  address  before  the 
convention,  dealt  with  the  road  situation  in  the  pro- 
vince, making  particular  reference  to  the  benefits  to 
be  derived  by  counties  operating  under  the  Ontario 
Highways  Act.    With  regard  to  the  proposed  system 


of  provincial  highways,  he  said  that  the  scheme  would 
provide  that  every  part  of  the  province  would  be  served 
fairly  in  proportion  to  its  traffic  requirements,  and 
that  they  should  not  carry  away  the  impression  that 
it  was  merely  the  intention  to  build  one  main  highway 
across  the  province.  He  believed  that  the  year  1917 
would  see  substantial  progress  in  regard  to  the  adop- 
tion of  county  road  systems.  The  counties  which  were 
hesitating  believed  that  the  undertaking  was  too  big 
and  would  mean  a  heavy  expenditure.  They  were 
liable  to  think  that  in  assuming  the  improvement  of, 
say,  200  miles  of  road,  they  must  have  the  necessary 
money  ready  to  pay  out  immediately.  This  was  wholly 
a  mistake ;  a  county  did  not  carry  ouf  the  good  roads' 
system  in  one  year,  and  therefore  they  did  not  have 
to  finance  it  in  one  year.  Any  county  in  Ontario 
could,  by  adding  Ij^  mills  to  their  assessment,  pro- 
vide for  a  proper  system  of  road  improvement.  They 
did  not  have  to  construct  new  highways,  but  only  to 
improve  and  maintain  roads  according  to  the  traffic 
over  them,  and  from  the  time  that  they  assumed  the 
system  the  subsidy  of  20  per  cent,  for  repair  work 
was  granted  by  the  government,  while  if  it  were  found 
necessary  to  build  a  bridge  or  build  a  mile  or  two 
of  highway,  40  per  cent,  of  the  cost  would  be  borne  by 
the  province.  The  government  did  not  dictate  to  them 
how  they  must  build  their  roads,  but  they  could  carry 
out  whatever  class  of  construction  they  wished. 

The  Deputy  Minister  advised  that  the  people  of 
Ontario  should  not  at  the  present  time  make  heavy 
expenditures  for  road  work,  but  that  the  counties 
should  organize  now  and  that  they  would  just  be  in 
good  shape  to  carry  on  work  next  year  or  the  year 
after,  and  thus  provide  employment  for  the  soldiers 
who  are  returning  from  the  front.  In  conclusion  Mr. 
McLean  said  that  he  hoped  in  the  near  future  to  go 
through  every  county  of  Ontario  and  discuss  with  them 
their  county  road  systems. 


President  of  the  Dominion  Association  Speaks 

Mr.  J.  Duchastel,  president  of  the  Dominion  Good 
Roads  Association,  visited  the  convention  and  was  re- 
quested to  address  the  delegates.  He  said  he  felt 
that  the  Dominion  association  should  not  interfere 
with  any  work  undertaken  by  any  local  good  roads 
association,  but  that  it  was  their  duty  to  help  on  any 
provinces  which  have  not  such  an  organization.  In 
the  past  year  they  had  assisted  in  the  initiation  of  a 
good  roads  association  in  Nova  Scotia.  The  Domin- 
ion Good  Roads  Association  was  also  desirous  of  im- 
pressing on  the  public  at  large  the  importance  of  the 
movement  and  they  wished  as  well  to  impress  the 
government  with  the  fact  that  before  very  long  vital 
problems  in  regard  to  the  employment  of  returned 
soldiers  and  also  of  immigrants,  would  have  to  be 
dealt  with.  The  soldiers  would  be  coming  home  at  a 
time  when  industries  would  be  undergoing  a  re-organ- 
izatioUi  and  there  would  be  a  very  large  number  of  ^. 
men  looking  for  work  which  might  be  provided  by  SI 
highway  construction.  Mr.  Duchastel  also  drew  at- 
tention  to  the  fact  that  the  Canadian  and  International 
Good  Roads  Congress  would  be  held  at  Ottawa, 
April  10  to  14.  He  said  there  would  be  a  number  of 
papers  that  would  be  of  interest  to  the  people  of  rural 
districts,  and  that  it  would  not  be  merely  technical  ^_j 
subjects  which  would  be  dealt  with,  so  that  the  mem-  fll 
bers  of  the  local  association  might  benefit  by  attend-  ™' 
ing.  He  pointed  out  that  the  Dominion  Good  Roads 
Association  had  now  applied  for  a  charter  in  order 
that  they  might  have  a  legal  status  and  would  be  in  a 
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'position  to  receive  grants  from  the  government  to  carry 
ion  their  work. 

Mr.  ]Duchastel  also  told  the  delegates  something  of 
I  what  had  been  done  in  the  province  of  Quebec.  The 
i  government,  he  said,  had  given,  as  aid  to  rural  muni- 
•cipalities,  $17,(XX),000  for  the  construction  of  roads, 
[and  the  municipalities  had  expended  about  $7,000,000 
[over  and  above  that  amount.  The  province  at  the  last 
[session  had  also  appropriated  $5,000,000  more  for 
[road  work.  The  municipalities  were  now  compelled 
to  maintain  their  roads  up  to  a  certain  standard  or 
the  government  would  step  in  and  carry  out  the  work 
jat  their  expense.  In  conclusion,  Mr.  Duchastel  ex- 
fpressed  his  desire  to  sec  the  construction  of  the  Wind- 
rsor  to  Montreal  highway  so  that  the  people  of  On- 
Itario  might  visit  their  neighbors  in  Quebec  and  that 
tthey  might  thus  come  to  understand  each  other  better. 


Important  Resolutions  Carried 

During  the  sessions,  a  number  of  important  reso- 
[lutions  were  passed,  including  the  following: 

That  the  association  approve  of  the  construction 
[and  maintenance,  by  the  provincial  government,  of  a 
[highway  from  the  Quebec  line  to  Windsor  and  request 
hhat  legislation  be  passed  and  the  work  undertaken  as 
[soon  as  the  labor  situation  permits; 

That  the  government  include  in  the  scheme  for  a 
[highway  from  Windsor  to  Montreal,  a  branch  to  the 
[.Niagara  River; 

That  the  association  approve  of  the  action  of  the 
(Highways  Department  in  providing  for  research  work 
in  connection  with  the  construction  of  highways  to 
carry  modern  traffic; 

That   employment   should   be   found   for   returned 


soldiers  and  others  by  the  co-operation  of  the  federal, 
provincial  and  municipal  authorities  in  the  construc- 
tion of  highways,  and  that  a  comprehensive  scheme 
should  be  outlined  without  delay ; 

That  the  government  be  requested  to  place  paving 
brick  on  the  free  list  the  same  as  asphalt  paving  ma- 
terial ; 

That  the  county  councils  be  empowered  to  regulate 
the  weight  of  loads  drawn  over  their  roads,  at  certain 
seasons  of  the  year. 

The  association,  as  a  deputation  to  the  provincial 
government,  presented  their  resolution  at  the  parlia- 
ment buildings,  approving  of  the  construction  of  the 
Windsor   to   Montreal   highway. 

A  resolution  of  condolence  was  also  carried  and 
will  be  forwarded  to  the  bereaved  families  of  the 
members  of  the  association  who  passed  away  during 
the  year,  namely,  the  late  Major  Sheppard,  of  Queens- 
ton  ;  Mr.  H.  A.  Bowman,  clerk  of  Waterloo  county ; 
Mr.  A.  M.  Chapman,  clerk  of  Hastings  county,  and 
Mr.  Beam,  of  Beamsville. 

Election  of  Officers 
The  following  are  the  officers  elected  by  the  asso- 
ciation for  the  coming  year:  Honorary  presidents,  J. 
A.  Sanderson,  of  Oxford  Station,  and  S.  L.  Squire,  of 
Waterford ;  president,  C.  R.  Wheelock,  Orangeville ; 
first  vice-president,  J.  J.  I^arsons,  Caledonia ;  second 
vice-president,  W.  H.  Pugsley,  Toronto;  secretary- 
treasurer,  George  S.  Henry,  M.P.P.,  Todmorden ;  di- 
rectors, K.  W.  McKay,  St.  Thomas,  Major  T.  L.  Ken- 
nedy, Dixie,  L.  E.  Allen,  Belleville,  F.  A.  Senecal, 
Plautagenet,  D.  Clow,  Mallorytown,  and  W.  W.  An- 
derson, Picton. 


Highways  of  the  Eastern  States 


A  COMPARATIVE    study    of    the    good    roads 
question  as  affecting  our  own  requirements  in 
the  Province  of  Ontaro  may  well  include  some 
observations  as  to  the  good  road  movement  m 
some  of  the  states  adjacent  to  or  in  close  proximity  to 
our  province. 

The  conditions  of  climate,  soil,  population,  charac- 
ter of  traffic,  etc.,  in  some  of  the  Eastern  states  are 
more  nearly  analogous  to  those  existing  in  ihe  pro- 
vince of  Ontario  than  any  other  portions  of  this  con- 
tinent, and  more  especially  than  those  of  Great  Britain. 
In  the  states  of  New  York,  New  Jersey,  and  Pennsyl- 
vania, and  some  of  the  New  England  slates,  there  exist 
similar  varying  conditions  of  .climate — cold  winters 
and  hot  summers;  all  the  varying  classes  of  soil  from 
clay  to  sand ;  densely  populated  sections  and  sections 
sparsely  settled,  with  correspondingly  light  traffic  re- 
quirements, so  that  a  careful  study  of  the  good  roads 
development  in  those  states  should  lead,  perhaps,  to 
information  of  value  to  those  interested  in  the  con- 
tinued improvement  of  our  provincial  highways. 

Highways  of  New  York 

The  highways  of  the  state  of  New  'N'ork  are,  per- 
haps, on  accbunt  of  their  touchng  Ontario  on  both  the 
eastern  and  western  extremities  of  Lake  Ontario,  more 
familiar  to  this  province  than  any  of  the  other  Eastern 
states,  and  for  this  reason  first  mention  will  be  given  to 
the  state  of  New  York.    The  topography  of  the  state. 

'County  Engineer.  Hastings  Cminty,  Ont. 
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as  well  as  its  geological  formation,  is  quite  similar  in 
many  respects  to  that  of  Ontario,  ranging  from  sandy 
plains  similar  to  the  western  portion  of  Ontario  to 
extremely  hilly  country  such  as  is  found  in  the  eastern 
and  more  northerly  portions  of  Ontario.  The  popula- 
tion, according  to  the  1910  census,  of  a  total  of  over 
9,000,000.  was  distributed  as  follows:  New  York  City. 
4,766,883,  or  52.3  per  cent. ;  cities  and  towns,  7,185,49'4, 
or  78.8  per  cent.  It  is.  therefore,  quite  obvious  that  tn 
the  development  of  the  New  York  state  good  roads 
movement,  which  started  about  the  year  1898,  the  large 
proportion  of  its  population  residing  in  cities  and 
towns,  has  had  a  distinct  effect  in  determining  the 
policy  of  the  good  roads  development  within  the  state. 
L'nder  the  first  good  roads  law  enacted.  50  per  cent,  of 
the  cost  of  highways  was  borne  by  the  state.  35  per 
cent,  by  the  counties,  and  15  per-cent.  bj-  the  towns 
through  which  the  roads  passed.  On  completion  the 
roads  were  maintained,  under  state  supervision,  at  the 
expense  of  the  town.  It  was  found  that  this  system 
was  defective,  inasmuch  as  the  degree  of  maintenance 
of  the  different  highways  depended  to  a  large  extent  on 
the  wealth  of  the  particular  town  or  district  as  well  as 
the  efficiency  of  the  town  officials. 

In  1913  the  system  was  changed,  a  reorganization 
of  the  state  highway  department  being  effected. 
wliich  system  is  at  present  in  force.  The  state  com- 
missioner of  highways,  who  is  appointed  by  the  gov- 
ernor for  a  term  of  years,  has  general  supervision  of 
all  highways  and  bridges  within  the  state  that  are  con- 
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structed,  improved,  or  maintained  wholly  or  in  part  by 
the  funds  of  the  state.  The  state  is  divided  into  nine 
divisions,  each  division  under  a  division  engineer,  who 
is  in  direct  charge  of  all  construction  or  maintenance 
road  work,  under  the  department  of  highways.  There 
are  two  funds  provided  for  highway  work,  one  held  by 
the  state  treasurer,  the  other  deposited  with  the  vari- 
ous counties.  The  former  fund  is  obtained  by  the  sale 
of  highway  improvement  bonds ;  the  latter  is  appro- 
priated directly  from  the  revenues  of  the  state. 

Classification  of  Roads  in  New  York. 

The  state  highways  are  divided  into  four  groups,  of 
which  brief  mention  will  be  made : 

1.  State  Highways. — All  highways  classified  as 
state  highways  are  those  built  at  the  entire  expense  of 
the  state.  They  are  laid  out  and  built  in  well-defined 
routes  to  serve  and  connect  the  most  populous  portions 
of  the  state.  The  mileage  at  present  is  about  3,800 
miles,  divided  into  45  routes,  as  specified  by  the  state 
legislature.  The  original  cost  of  construction  is  entire- 
ly borne  by  the  state,  but  their  maintenance  is  paid  for 
by  both  the  state  and  the  towns  through  which  they 
pass.  These  highways  are  considered  to  be  of  the 
highest  class  of  construction,  and  receive  in  most  cases 
heavy  traffic,  especially  motor  traffic. 

2.  County  Highways. — The  so-called  county  high- 
ways are  constructed  at  the  joint  expense  of  the  state 
and  counties.  They  correspond  in  most  respects  to 
what  are  termed  in  our  province  as  main  market  roads. 
They  constitute  at  present  8,380  miles  of  the  state 
highways  system.  Maintenance  is  borne  in  a  similar 
manner  as  for  state  highways,  jointly  by  the  state  and 
counties. 

3.  County  Roads. — The  county  roads  are  built  at 
the  sole  expense  of  the  counties,  and  are  under  the 
direct  jurisdiction  of  the  counties.  Although  the  coun- 
ty provides  the  entire  funds  to  construct  its  county 
roads,  the  state  assists  in  their  maintenance,  to  an 
amount  equal  to  approximately  50  per  cent,  of  the 
counties'  appropriation  for  the  previous  year.  This 
state  aid  is  limited,  however,  to  an  amount  not  exceed- 
ing one-tenth  of  one  per  cent,  of  the  counties'  ta.xable 
property  for  any  one  year. 

4.  Town  Highways. — Such  highways  as  are  all 
outside  of  incorporated  villages  and  cities  which  do  not 
belong  to  either  the  state  or  county  system  or  to  the 
county  road  system  are  included  under  and  termed 
town  highways.  They  are  constructed  and  maintained 
jointly  by  a  state  and  township  fund.  Any  township 
desiring  state  aid  for  township  roads  must  make  a  tax 
levy  for  such  an  amount  that,  added  to  the  state's  con- 
tribution, will  be  equal  to  not  less  than  $30  per  mile. 
Townships  which  are  more  sparsely  settled  and  have 
a  taxable  valuation  of  less  than  $3,750  per  mile  may 
still  receive  state  aid,  based  on  a  requirement  of  $4  per 
thousand  of  assessed  valuation.  The  whole  is  gradu- 
ated and  regulated  on  a  basis  of  the  wealth  per  mile  in 
the  township.  There  are  at  present  some  73,000  miles 
of  township  highways  in  the  state  that  are  receiving 
state  aid  and  state  supervision,  of  which  9,000  miles 
are  constructed  of  heavy  gravel  or  macadam,  and  th'.y 
are  Ijeing  constructed  at  the  rate  of  about  800  miles 
per  year.  It  is  estimated  that  seven-tenths  of  the  agri- 
cultural products  of  the  state  are  transported  over 
these  roads. 

Pennsylvania's  System. 
The  state  of  I^ennsylvania,  like   New  York  state, 
is  a  very  populous  state,  ranking  secord  in  population, 
much  of  its  population,  however,  being  concentrated 


in  large  cities.  It  early  developed  a  well-organized 
state  highway  department,  along  somewhat  similar 
lines  to  that  of  New  York  state. 

There  are  at  present  375  main  highway  routes  or 
highways,  covering  over  10,000  miles,  which  are  de- 
signated as  state  highways.  All  highways  coming 
under  state  control  are  constructed  at  least  12  feet  in 
width.  No  telegraph,  telephone,  electric  light,  or 
power  poles  can  be  erected  on  state  highways  without 
special  permission  from  the  highway  department. 

The  state  also  grants  aid  to  counties  and  townships 
upon  application  and  on  compliance  with  certain  pre- 
scribed conditions  equal  to  50  per  cent,  of  construction 
and  also  for  maintenance.  The  basis  of  state  aid  de- 
pends on  the  mileage  of  the  highways  in  counties  or 
townships,  the  state  contributing  50  per  cent,  and  the 
county  or  township  50  per  cent,  for  maintenance.  The 
revenues  derived  from  motor  licenses  is  entirely  ap- 
plied to  highway  improvement.  It  may  be  of  interest 
to  note  that  the  increase  in  expenditures  on  highways 
in  Pennsylvania  from  1904  to  1914  was  113.2  per  cent. 
Of  a  total  road  mileage  in  the  state  of  91,555  miles 
there  are  1,881  miles  of  macadam,  198  miles  of  bitumin- 
ous macadam,  269  miles  of  brick,  235  miles  of  gravel, 
and  357  mifles  of  other  materials  such  as  concrete, 
stone,  etc.,  the  balance  being  ordinary  country  clay  or 
sand  roads. 

Roads  in  Rhode  Island. 

The  state  of  Rhode  Island,  the  smallest  in  area  of 
the  states,  and  smaller  than  many  of  our  counties  in 
Ontario,  commenced  a  definite  good  roads  policy  in  the 
year  1892.  The  state  road  system  is  at  present  in  the 
hands  of  a  Board  of  Public  Roads,  consisting  of  five 
members,  each  serving  five  years.  The  board  have 
charge  of  the  construction  and  maintenance  of  all  state 
highways  and  bridges.  Only  such  highways  as  are 
adopted  and  improved  or  reconstructed  by  the  state 
board  are  considered  state  roads.  There  are  at  present 
325  miles  of  state  road,  of  which  89  miles  are  bitumin- 
ous macadam,  the  balance  being  surface-treated  water- 
bound  macadam.  All  construction  work  is  done  under 
the  contract  system,  and  maintenance  is  largely  car- 
ried out  by  the  "patrol  system."  No  convict  labor  is 
used  in  highway  work  within  the  state. 

Road  Policy  in  New  Jersey. 

The  first  state  in  the  Union  to  adopt  a  policy  of 
state  aid  was  the  state  of  New  Jersey,  the  first  work 
under  the  system  being  started  in  1892.  As  it  is  one 
of  the  most  densely  populated,  and  in  consequence  one 
of  the  wealthiest  per  square  mile  of  area,  it  requires  a 
very  extensive  system  of  inter-connecting  highways 
throughout  the  state.  The  cost  of  reconstructing  the 
highway  system  has  been  high,  owing  to  the  necessity 
of  straightening  and  reducing  grades  on  many  of  the 
main  highways,  which  originally  in  many  cases  fol- 
lowed the  old  Indian  trails.  For  the  size  of  the  state 
its  roads  are  probably  more  extenS)ively  used  for  motor  MM 
traffic  than  any  other  state.  In  1914,  according  to  state  « 
registration,  there  was  an  average  of  one  automobile 
for  every  forty  bf  population,  and  six  automobiles  for  »| 
every  mile  of  road.  91 

Sand-clay  roads  ,are  constructed  of  gravel,  engine 
cinders,  etc.,  and  cost  about  $1,000  per  mile  for  grad-         ^ 
ing  and  $1,000  for  surfacing,  or  a  total  of  $2,000  per.   « 
mile.    The  average  width  is  from  12  to  14  feet.  ™" 

Gravel  roads  cost  from  $2,500  to  $10,000  per  mile, 
and  range  from  14  to  40  feet  in  width. 

Macadam  roads  are  usually  over  12  feet  in  width. 


March  7,  1917 


THE    CONTRACT    RECORD 


201 


[.and  cost  from  $5,000  to  $20,000  per  mile  to  construct. 
fit  is  estimated  that  the  total  cost  of  roads  in  New  Jer- 
[sey  will  approximate  $140,000,000. 

The  highways  system  is  largely  centralized  in  a 
[state  highway  department,  the  state  giving  aid  to  both 
Jnew  construction  and  maintenance. 

P'rom  the  few  brief  facts  which  have  been  submit- 
zd  it  is  apparent  that  the  tendency  in  the  states  men- 
tioned is  towards  increased  aid,  coupled  with  greater 


and  more  rigid  supervision  and  inspection  of  all  classes 
of  public  roads.  The  large  revenues  derived  from 
motor  traffic,  which  will  necessarily  increase  from  year 
to  year,  supplemented  with  funds  from  the  state  and 
from  those  directly  benefited  by  improved  roads, 
should  help  to  solve  the  good  roads  question,  a  ques- 
tion which  will  be  solved  all  the  sooner  by  the  greatest 
possible  education  of  road  users  to  the  benefits  to  be 
derived  from  good  roads  in  any  country. 


m 


SYSTEMATIC  and  scientific  road  building  was  in 
practice  by  the  Romans  as  early  as  the  year  312 
B.C.  The  roads  then  commenced  culminated  in 
a  most  wonderful  system  of  stone  paved  highways 
stretching  from  Rome  to  all  parts  of  the  great  Empire. 
This  colossal  system  included  372  roads  which  are  said 
to  have  amounted  in  length  to  52,964  Roman  miles,  or 
about  48,690  English  miles.  Many  miles  of  these  roads 
still  remain,  bearing  evidence  to  the  skill  of  the  Ro- 
mans as  permanent  road  builders. 

France  and  England  have  admirable  systems  of 
paved  roads  which  are  the  result  of  a  revival  in  road 
uilding  which  commenced  at  the  beginning  of  the 
ighteenth  century.  The  United  States  began  to  im- 
'prove  some  of  her  highways  about  the  middle  of  the 
eighteenth  century,  but  few  paved  roads  were  built 
for  many  years.  A  system  of  state  roads  has  been 
commenced  in  the  last  decade  and  is  going  ahead  so 
rapidly  that  it  threatens  to  rival  the  gigantic  system 
of  the  Roman  Empire.  And  now  Canada  has  entered 
a  good  roads  era.  Progressive  legislation  has  been 
passed  by  the  provinces  and  improved  road  building 
encouraged  in  every  way.  Ontario  has  been  to  the 
front  in  the  movement  and  her  progressive,  intelligent 
and  comprehensive  good  roads  policy  has  accomplished 
wonders  in  a  short  time. 


Benefits  of  County  Roads 

By  C.  R.  Wheelock.  C.  E 


Roads  are  a  Measure  of  Progress 

Byrne  in  his  "Highway  Construction"  says,  "Coun- 
tries inhabited  by  the  least  civilized  people,  whose 
wants  can  be  supplied  in  the  immediate  vicinity  of  their 
dwellings,  are  almost  destitute  of  roads;  hence  it  has 
come  to  be  said  that  roads  are  the  physical  symbol  by 
which  to  measure  the  progress  of  any  age  or  people. 
If  the  community  is  stagnant,  the  condition  of  the 
roads  will  indicate  the  fact ;  if  they  have  no  roads  they 
are  savages." 

Before  the  advent  of  the  motor  vehicle  the  build- 
ing and  maintenance  of  rural  roads  were  regarded  as 
solely  of  rural  concern  and  the  good  roads  problem 
was  almost  entirely  a  local  question.  The  chief  func- 
tion of  the  wagon  road  was  to  afford  transportation 
between  the  farm  and  the  nearest  market  town  or 
railway  station.  But  now  the  motor  truck  and  the 
motor  car,  together  with  good  roads,  have  brought 
better  markets  within  reach  of  the  producer,  and  be- 
sides, a  large  interu'rban  traffic  has  been  created  for 
the  conveyance  of  both  goods  and  passengers. 

The  traffic,  instead  of  being  local,  as  formerly,  is 
now  very  often  through  traffic,  or  traffic  horn  outside 
of  the  municipality.  I  know  some  township  roads 
where  75  per  cent,  of  the  traffic  that  passes  over  them 
is  from  outside  of  the  township  and  therefore  the  road 
is  used  and  worn  out  to  that  extent  by  people  who, 
under  the  old  system  of  t.-ixatimt,  would  ntt{   hv  pay- 


ing one  cent  towards  the  construction  or  mainten- 
ance. This,  of  course,  is  manifestly  unfair.  The  basis 
of  taxation  must  be  that  the  cost  shall  be  equitably 
levied  on  those  who  benefit.  It  is  now  fully  conceded 
that  urban  municipalities  should  assume  their  fair 
share  of  the  burden. 

The  Provincial  Legislature,  as  the  first  step  toward 
meeting  the  changing  conditions,  passed  the  Highway 
Improvement  Act  in  1901,  and  legislation  has  been  ad- 
ded from  time  to  time,  keeping  well  up  with  the  pro- 
gress being  made  in  road  building  and  traffic  condi- 
tions. 

Government  Share  of  Expenditure 
The  present  legislation  provides  that  a  County 
Council  may  take  from  the  township  authorities  for 
construction  and  maintenance  a  system  of  main  or 
market  roads.  The  i)rovince  contributes  40  per  cent. 
of  the  total  expenditure  for  construction,  or  two- 
thirds  as  much  as  the  county ;  that  is,  on  a  total  ex- 
l)enditure  of  $100  the  county  raises  $60  and  the  pro- 
vince contributes  $40.  And  for  maintenance  the  pro- 
vince contributes  20  per  cent,  of  the  total  expenditure, 
or  one-quarter  as  much  as  the  county.  This  contribu- 
tion by  the  government  may  be  said  to  come  indirectly 
from  the  motorists,  in  license  fees,  and  may  be  looked 
upon  as  the  tax  paid  by  them  for  the  use  of  the  roads. 
The  yearl}'  tax  for  a  small  car  would  be  $10,  and  for  a 
big  car  $30.  The  average  tax  for  the  construction  and 
maintenance  of  a  count)'  roads  system  is  about  lyi 
mills  on  the  dollar,  which  would  be  a  yearly  tax  on  the 
small  farmer  with  a  $3,000  farm  of  $4.50,  and  on  a  big 
farmer  with  a  $10,000  farm  of  $15.  It  has  been  sug- 
gested that  the  money  collected  for  motor  licenses  in 
each  county  be  turned  over  to  the  county  in  which 
it  was  collected,  there  to  be  expended  by  them  on  the 
roads.  This  would  simply  be  cutting  off  the  amount 
contributed  by  urban  license  holders  to  support  the 
rural  roads,  and  as  this  would  be  about  90  per  cent. 
of  the  total  amount  collected  by  the  government  for 
licenses,  the  change  evidently  would  not  work  out  to 
the  interests  of  the  rural  taxpayer.  The  city  of  To- 
ronto alone  pays  about  $200,000"  for  licenses. '  The  to- 
tal amount  collected  by  the  province  last  year  was 
about  $650,000,  and  there  is  no  doubt  this  will  soon 
reach  $1,000,000  annually.  It  is  understood  that  all 
uf  this  amount  will  be  turned  over  for  the  improve- 
ment of  rural  highways  under  the  regulations  of  the 
(~)ntario  Highways  Department.  The  present  legisla- 
tion aiiparently  meets  with  the  approval  of  the  ma- 
jority, 24  ct)unties  having  assumed  county  road  sys- 
tems  under  the    Highway   Improvement    .Act, 

Inadequacy  of  Road  Work 
The  control  of  roads  by  the  townships  alone  has 

not  been  satisfactory  in  building  up  a  system  of  main 
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market  roads  suitable  for  the  existing  conditions.  It 
has  been  demonstrated  that  under  the  increased  traffic 
the  old  roads  and  the  old  systems  of  road  building  are 
quite  inadequate.  It  is  a  well-known  fact  that  the 
roads  in  townships, where  there  is  no  county  system 
are  deteriorating  instead  of  improving.  Main  roads 
that  would  have  stood  up  fairly  well  under  the  traffic 
of  ten  years  ago  are  now  worn  out  in  a  short  time, 
and  when  the  next  best  road  is  picked  out,  as  it  was 
built  for  even  lighter  traffic  than  the  first,  it  wears 
yet  a  shorter  time,  and  so  what  was  formerly  the  best 
roads  of  the  township  soon  become  the  worst.  When 
main  roads  are  properly  constructed  by  the  county 
they  take  the  bulk  of  the  traffic  and  allow  secondary 
roads  to  be  built  and  kept  in  good  repair  by  the  town- 
ship at  a  moderate  cost.  It  has  been  announced  by 
the  Minister  of  Public  Works  that  legislation  will 
be  brought  down  at  this  session  of  the  Legislature 
providing  for  an  increased  grant  for  main  roads  on 
county  systems  which  take  the  interurban  traffic.  This 
increase  is  along  the  right  line,  and  if  the  grant  is 
increased  to  about  75  per  cent,  for  construction,  and 
the  same  for  maintenance,  as  we  expect  it  will  be, 
no  doubt  the  good  fruits  will  be  soon  seen  in  the  con- 
struction of  a  better  class  of  roads  and  in  better  main- 
tenance. 

The  increase  of  traffic  on  the  highways  calls  for 
an  increased  expenditure,  but  is  a  sure  sign  of  the  pro- 
gressiveness  and  business  activity  of  the  community. 
A  road  that  is  not  used  is  surely  idle  land  from  which 
the  public  derive  no  revenue  or  benefit,  but  an  im- 
proved road  carrying  much  traffic  is  a  rich  asset,  and 
its  value  increases  as  the  traffic  increases. 

Not  Necessarily  an  Increased  Burden 

A  county  road  system  does  not  necessarily  mean  an 
increased  burden  for  the  tax-payer.  The  roads  as- 
sumed are,  generally  speaking,  the  most  heavily  trav- 
elled township  roads,  and  therefore  require  a  con- 
siderable expenditure  for  construction  and  maintenance 
in  their  present  state.  Suppose  such  a  road  is  to  be 
improved,  and  that  the  township  provides  the  cus- 
tomary amount  for  township  road  construction,  after 
this  sum  has  been  expended  the  government  steps  in 
and  says,  "This  road  is  hardly  good  enough  to  carry 
the  traffic,  we  will  add  66-2/3  per  cent,  to  the  sum 
you  have  raised,  which  will  be  sufficient  to  make  a 
first  class  road  of  it."  It  is  evident  that  in  this  case 
the  improved  road  would  be  built  without  extra  cost 
to  the  township,  and  in  some  cases  this  would  apply. 
And  besides,  for  bridges  and  culverts  built  on  the 
township  road  the  township  would  have  to  pay  the 
full  amount  of  the  cost,  so  it  is  evident  there  is  a 
straight  saving  to  the  municipality  of  40  per  cent,  of 
the  total  expenditure  for  bridges  and  culverts  built  on 
county  roads.  A  further  saving  to  the  township  would 
result  from  the  decreased  cost  of  maintenance  of  other 
roads  from  which  the  traffic  would  be  drawn  to  the 
improved  road.  And  as  the  Act  now  provides  for 
the  maintenance  of  winter  roads  the  public  have  the 
advantage  of  a  good  road  throughout  the'  whole  year. 

Road  Suited  to  Traffic 

The  regulations  of  the  Highway  Department  are 
most  reasonable ;  they  do  not  insist  on  any  particular 
class  of  road,  only  that  the  road  shall  be  suitable  for 
the  traffic.  The  most  economical  road  which  can 
be  built  is  the  road  that  is  suitable  for  the  traffic  that 
passes  over  it ;  this  may  be  anything  from  an  ordinary 
earth  road  to  a  concrete  or  brick  road.     The  Depart- 


ment does,  however,  insist  that  the  roads  shall  be  pro- 
perly constructed,  from  the  foundation  to  the  surface, 
v/hich  is  undoubtedly  a  wise  provision,  and  the  most 
economical  kind  of  construction.  Road  superintendents 
are  instructed  in  all  the  principles  of  road  building. 
An  annual  conference  on  road  construction  for  county 
superintendents  and  engineers  is  held  at  the  Parlia- 
ment Buildings,  Toronto.  The  experience  and  advice 
of  the  engineers  of  the  Highway  Department,  under 
the  able  supervision  of  W.  A.  McLean,  Deputy  Min- 
ister of  Highways,  and  Geo.  Hogarth,  Chief  Engineer, 
is  cheerfully  given  at  all  times.  This  assistance  is 
very  helpful  to  the  road  superintendents  and  is  much 
appreciated  by  them.  Road  building  is  a  science,  and 
the  road  built  under  the  supervision  of  a  trained  and 
experienced  road  builder  must  give  the  best  results. 

Eager  to  Have  Systems  Extended 

There  is  no  better  proof  of  the  benefits  of  county 
roads  than  the  fact  that  in  counties  where  they  have 
been  tried  out  the  ratepayers  are  eager  to  have  the 
systems  extended.  In  the  County  of  Peel,  where 
county  roads  were  assumed  ten  years  ago,  many  miles 
have  been  added  to  the  system  first  adopted,  and  the 
ratepayers  are  still  asking  for  more.  A  short  time  ago 
a  subscription  list  was  started  in  the  north  part  of 
the  county  and  was  headed  by  the  owner  of  a  100 
acre  farm,  with  a  subscription  of  $500,  to  be  given  to 
the  municipality  on  condition  that  the  main  highway 
which  runs  past  his  property  would  be  assumed  as  a 
county  road  and  built  in  accordance  with  the  regula- 
tions. 

There  seems  to  be  in  some  localities  a  most  exag- 
gerated idea  of  the  increased  burden  assumed  by  the 
ratepayers  with  a  county  system  of  roads.  I  have  en- 
deavored to  correct  some  of  the  misconceptions  in 
connection  with  this  matter  and  to  point  out  the 
many  advantages  accruing  to  the  township  municipal- 
ity. The  benefits  have  been  considered  from  tTie  view- 
point of  the  municipality  only,  but  besides  there  are 
the  many  benefits  to  the  individual  such  as : — Increase 
in  the  value  of  property;  decrease  in  cost  of  haulage; 
a  wider  choice  of  markets ;  the  marketing  of  produce 
at  the  most  favorable  times ;  and  the  promotion  of 
social  and  intellectual  intercourse  between  members 
of  rural  communities  and  also  between  rural  and  ur- 
ban population. 


Concrete  for  Sanitary  Sewers 

AT  the  annual  convention  of  the  American  Con- 
crete Pipe  Association,  held  recently  in  Chi- 
cago, M.  W.  Loving,  of  the  Universal  Port- 
land Cement  Company,  presented  a  paper  on 
"Concrete  for  Sanitary  Sewers"  He  gave  a  careful  and 
interesting  study  of  sewer  systems  as  a  whole,  calling 
especial  attention  to  the  fact  that  many  cities  use 
concrete  for  their  sewage  disposal  plants  and  for  their 
main  sewers,  but  that  the  smaller  pipe  house  connec- 
tions, etc.,  are,  in  the  majority  of  cases,  given  over 
to  other  materials.  He  pointed  out  the  great  field 
there  is  for  the  smaller  sizes  of  concrete  pipe,  and  also 
touched  upon  the  matter  of  acids  in  sewage,  in  this 
connection  saying  that  even  if  engineers  are  afraid  of 
corrosion  from  such  acids,  the  effect  of  these  would  be 
greater  on  the  larger  sizes  of  pipe,  because  these  re- 
sults do  not  begin  to  develop  until  after  the  sewage 
has  passed  out  of  the  house  connections  into  the  main 
sewers.   , 


March  7,  1917 


CONTRACT    RECORD 


ao3 


Comparison  of  Activated  Sludge  and  Imhoff 
Tank-Trickling  Filter  Processes 


THE  activated  sludge  process,  during  the  past  two 
years,  has  taken  a  prominent  place  among 
methods  of  treating  sewage,  and  there  have  been 
many  investigations  to  determine  its  capabilities. 
The  primary  function  of  this  process  is  the  oxidation 
of  organic  matter  through  the  agency  of  bacteria  liv- 
ing in  the  presence  of  an  ample  supply  of  oxygen.  As 
this  is  the  primary  function  of  the  trickling  filter  also, 
it  is  important  to  know  which  is  the  more  advantage- 
ous process.  This  can  only  be  determined  by  a  com- 
parison of  the  respective  costs  of  the  two  processes  and 
an  analysis  of  their  individual  advantages  and  disad- 
vantages. In  making  such  studies  the  local  conditions 
in  each  case  must  be  given  their  merited  weight.  In 
the  comparison  discussed  in  this  pajjcr  by  Harrison  P. 
Eddy,  before  the  Western  Society  of  Engineers,  and 
published  in  their  Journal,  the  problem  has  been  ap- 
plied to  the  conditions  existing  at  Fitchburg,  Mass.,  a 
city  of  40,000  population,  where  an  Imhoff  tank-trickl- 
ing filter  plant  has  been  in  successful  operation  since 
October,  1914. 

Two  Comparable  Plants 

The  following  discussion  of  construction  and  opera- 
tion costs  is  based  on  studies  of  two  treatment  plants, 
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Pig.  1.— Plan  o(  typical  trickling  filter  plant  for  sewage  treatment. 

one  for  the  ImhofT  tank-trickling  filter  process,  and  the 
other  for  the  activated  sludge  process,  both  plants  be- 
ing designed  to  fulfill  the  same  conditions.  The  trick- 
ling filter  plant  has  been  based  on  the  design  and  cost 
of  the  plant  at  Fitchburg,  Mass.,  with  such  modifica- 
tions as  are  necessary  to  reduce  the  costs  to  units  suit- 
able for  comparison.  The  activated  sludge  plant  has 
been  designed  to  meet  the  satne  conditions,  and  where 
I)Ossible,  the  same  unit  costs  of  construction  have  been 
employed.  The  design  has  been  based  upon  experi- 
ence gained  from  several  experimental  installations 
operated  by  the  author  during  the  past  year  and  from 
data  procured  from  Milwaukee  and  other  reports. 

Both   plants   have   been    designed    to   care   for   the 
sewage  from  a  population  of  55,000  persons.    The  aver- 


age quantity  of  sewage  is  assumed  to  be  100  gals,  per 
capita  per  day,  equivalent  to  5,500,000  gals,  per  24 
hours,  and  the  detention  period  in  Imhoflf  and  humus 
tanks  has  been  based  upon  a  day-time  flow  of  125  per 
cent,  of  this  average. 

Fig.  1  shows  the  arrangement  of  the  ImhofF  tank- 
trickling  filter  plant,  the  design  being  based  on  that 
at  Fitchburg,  the  only  material  modification  lieing  to 
increase  the  size  of  the  trickling  filters  and  dosing 
tanks  to  serve  a  population  of  55,000  instead  of  40,000 
persons.  ,  The  remainder  of  the  plant  was  built  to 
serve  a  population  of  55,000. 

The  plant  for  the  activated  sludge  process,  shown 
in  Fig.  2,  has  been  designed,  as  far  as  possible,  to 
meet  the  same  conditions  as  those  for  which  the 
trickling  filler  plant  was  built.  The  same  type  of 
structures  has  been  used  where  applicable  and  an  ef- 
fort has  been  made  in  every  way  to  make  the  two 
plants  strictly  comparable,  both  being  designed  to 
serve  55,000  persons. 

Cost  of  Construction 

The  cost  of  the  trickling  filter  plant,  as  already 
stated,  has  been  based  on  the  unit  costs  of  construc- 
tion of  the  trickling  filter  i)lant  at  Fitchburg,  Mass.. 
which  was  built  by  contract,  bids  being  received  in 
May,  1913.  Cost  figures  obtained  in  this  way  are  more 
nearly  representative  of  normal  conditions  than  if 
based  on  the  high  cost  of  construction  prevailing  at 
the  present  time.  As  far  as  possible  the  same  unit 
costs  of  construction  have  been  applied  to  the  esti- 
mates of  the  activated  sludge  plant,  that  the  two  esti- 
mates may  be  comparable. 

Trickling  Filter  Plant. — The  estimated  cost  of  the 
trickling  filter  plant  is  given  in  Table  1.  In  addition 
to  the  main  features,  a  number  of  items  are  included 
which  go  to  make  up  the  complete  plant.  It  should  be 
noted  that  the  amount  included  for  cost  of  land,  in- 
cludes not  only  the  land  required  for  the  treatment 
plant,  but  a  total  area  of  about  117  acres,  sufficient 
not  only  for  all  purposes  of  sewage  treatment,  but  also 
more  than  sufficient  to  properly  isolate  the  plant.  Un- 
der miscellaneous  work  are  included  such  items  as  ex- 
tension of  the  water  supply,  electric  lighting  system, 
and  other  features  of  minor  importance  not  covered  by 
the  principal  items.  It  is  expected  that  for  a  plant 
of  this  character  administration  charges  may  easily 
amount  to  three  per  cent.,  and  engineering  to  twelve 
per  cent.,  making  a  total  of  fifteen  per  cent,  to  be  ad- 
ded for  these  items.  The  total  estimate  of  the  Imhoflf 
tank-trickling  filter  plant  for  a  city  of  55,000  popula- 
tions, is  $431,710.  This  is  equivalent  to  $7.85  per 
capita,  or  $78,500  per  million  gallons  per  day  for  the 
assumed  flow  of  5.5  million  gallons. 

TABLE  1 
Estimated  Cost  of  Imhoff  Tank-Trickling  Filter  Plant 

Cost  excl.  Unit  cost  excl.  ens's 

rnc'e  and  and  admlnUtrmoon 

adminlstra-  pe,                   per 

lion,  total  capita            m.  s-  d. 

Grit  and  Chamber  Screen    $  10.000  $0.18  $  1.818 

\  cnturi  Meter  Chamber 3.000  .05  545 

Imhoff    Tanks,     includinR     .\ir 

Lifts  for  Sludge 64,500  1.17  11,780 
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Air  Compression   Equipment    .  800  .01  145 

Sludge   Beds,   incl.   underdrains  4,800  .09  873 

Trickling    Fi-lters    10    ft.    deep 

(2.75    acres)    188,500  3.4.'5  34,300 

Dosing   Tanks   and    Apparatus.  16,600  .30  3,020 

Secondary  Settling  Tanks    9,000  .16  1,637 

Sludge      Pumping      Equipment 

and  Building 2,000  .04  364 

Conduits  and  Pipe  Lines,  in- 
cluding Overflow   10,600  .19  1,925 

Effluent  Channel 1,300  .02  236 

Roadways    9,100  .17  1,655 

Laboratory  Building  and  Equip- 
ment      15,200  .28  2,762 

Grounds,    Trees,    Planting,    etc.  1,700  .03  309 

Miscellaneous     Work,     4     per 

cent,  of  total,  excluding  land  13,300  .24  2,420 

Land 25,000  .45  4,550 

Total    $375,400  $6.81  $68,279 

Add  15  per  cent,  for  Engineer- 
ing   and    Administration     ...     56,310  1.04  10,221 

Grand  Total $431,710  .$7.85  $78,500 

For  55,000  persons   equals  $7.85  per  capita. 

For  5,500,000  gallons  per  day  equals  $78,500  per  m.  g.  d. 

Activated  Sludge  Plant. — The  estimated  cost  of  the 
activated  sludge  plant  is  given  in  Table  2.  In  addi- 
tion to  the  features  already  described,  it  will  be  noted 
that  several  items  have  been  included  to  make  the 
plant  complete.  As  stated  in  the  case  of  the  trickling 
filter  plant,  the  item  of  $25,000  for  land  includes  about 
1 17  acres.  It  may  not  ultimately  prove  necessary  to 
isolate  the  activated  sludge  plant,  in  which  case  a 
credit  in  favor  of  this  plant  should  be  made  on  account 
of  the  small  area  of  land  required.  In  this  case,  as 
in  the  other,  fifteen  per  cent,  has  been  added  to  cover 
the  cost  of  administration  and  engineering  charges.  It 
will  be  seen  that  the  total  cost  of  the  activated  sludge 
plant  is  $313,880,  which  for  a  population  of  55,000  per- 
sons is  equivalent  to  $5.71  per  capita,  and  $57,100  per 
million  gallons  per  day. 

TABLE  2 
Estimated   Cost   of  Activated   Sludge   Plant 

Cost  excl.  Unit  cost  excl.  eng'g 

cnsr's:  and  and  administration 

administra-  per                  per 

tion,  total  capita             m.  gr.  d. 

Grit   Chamber   and   Screen    ...$  10,000  $0.18  $  1,818 
Venturi   Meter  and  Chamber..  3,000  .05  .546 
Sewage   Aeration   Tanks    ...    .  78,100  1.42  14.200 
Sludge  Aeration  Tanks,  includ- 
ing Air  Lifts   17,500  .32  3,180 

Sedimentation  Tanks,  including 

Air   Lifts 8,300  .15  1,510 

Air   Compressing   Equipment..  23.600  .41  4,110 

Air   Meters— 2 700  .01  127 

Air  Washer— 1 600  .01  109 

Power   House 29,700  .54  5,400 

Sludge  Beds,  incl.  Underdrains  31,400  .57  .5,710 
Conduits,  Pipe  Lines  and  Over- 
flow      10,000  .18  1,818 

Effluent  Drain 1,300  .02  236 

Roadways 8,300  .15  1,510 

Laboratory  Building  and  Equip- 
ment      15,200  .28  2,760 

Grounds,    Trees,    Planting,    etc.  1,700  .03  .309 
Miscellaneous  Work,  4  per  cent. 

of  total,  exclusive  of  land    ..  9,540  .17  1,735 

Land 25,000  .45  4,540 

Total    .$272,940  $4.94  $49,618 

Add    15   per   cent,    for    Engi- 
neering and  Administration     40,940  .77  7,482 

Grand  Total $313,880  $5.71  $57,100 

For  55,000  persons  equals  $5.71  per  capita. 

For  5,500,000  gal.  per  day  equals  $57,100  per  m.  g.  d. 

Cost  of  Operation 

Trickling  Filter  Plant. — An  estimate  has  been  made 


of  the  cost  of  operation  of  the  trickling  filter  plant, 
based  principally  on  the  experience  at  Fitchburg,  for 
the  years  1915  and  1916. 

The  estimate  of  annual  operation  cost  of  the  hypo- 
thetical Imhoff  tank-trickling  filter  plant  to  serve  a 
population  of  55,000  is  given  in  Table  3. 

TABLE  3 

Estimated  Annual  Cost  of  Operation  of  Typical  Imhoff 

Tank-Trickling  Filter  Plant 

General,   including   Administration    $  2,200 

Laboratory ' 1,700 

Grit   Chamber 1,650 

Imhoff  Tanks 3,120 

Trickling  Filters 2,020 

Secondary  Tanks 1,650 

Sludge  Beds 1,470 

Care   of   Grounds 1,250 

Miscellaneous    2,020 


Total 


$17,080 


5.5  m.  g.  d.  equals  2.005  m.  g.  treated  equals  $8.50  per  m.  g. 
55,000  persons  equals  $0.31  per  capita. 

Activated  Sludge  Plant. — The  estimated  annual 
cost  of  operation  of  the  activated  sludge  plant  is  shown 
in  Table  4.     Nearly  half  of  the  annual  operating  cost 
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Pig.  2. —Plan  of  a  typical  activated  sludge  plant  for  sewage  treatment 

is  for  electric  power,  required  for  compressing  the  air. 
It  was  estimated  that  in  addition  to  the  air  required 
for  sewage  aeration  one-fifth  as  much  would  be  re- 
quired for  sludge  re-aeration  and  for  operating  the  air- 
lift pumps.  The  total  annual  Qost  of  operation  amounts 
to  $40,140,  which  is  equivalent  to  $20  per  million  gal- 
lons treated,  or  7i  cents  per  capita,  based  on  55,000 
persons. 

The  item  for  power  is  estimated  on  the  assump- 
tion that  it  can  be  obtained  at  Ic  per  kw.h.  For  many 
places  this  is  a  low  price,  while  for  others  it  is  high. 

TABLE  4   . 
Estimated  Annual  Cost  of  Operation  of  Typical  Activated 
Sludge  Plant 
Item  Annual  Cost 

General,   including   Administration $2,200 

Laboratory 1,700 

Grit  Chamber 1,650 

Tank  Treatment — 

1  Engineer  foreman  at  $4  per  8«hr.   day,  312 

days $1,248 

3  Engineers  at  $4 3,744 
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4  Laborers  at  $2.50 ,i.l20 

Repairs 1,278 

9,390 

Sludge  Drawing  and    Disposal — 

Foreman  pari  time $    :i7.") 

a  Laborers   at    $2.50.    313   days    each    1,5G0 

1   Team   at   $6.   3ia   days    1,872 

Supplies  and  Repairs 603 

4,410 

E^lectric   Power  at   Ic   per  kw.h 17,040 

Care  of  Grounds 1,250 

Miscellaneous    2,500 

Total $40,140 

5.5  m.  g.  d.  equals  2,005  m.  g.  treated  equals  $20.00  per  ni.  g. 
55,000  persons  equals  $0.73  per  capita. 

Comparison  of  Costs 

For  the  final  comparison  of  costs  the  interest  and 
df])reciation  have  been  computed  for  both  plants,  and 
tlii  total  annual  cost,  made  up  of  operating  expenses 

I  and  interest  and  depreciation,  has  been  capitalized  at 
four  per  cent,  and  added  to  the  construction  cost, 
Table  5.  The  result  is  decidedly  in  favor  of  the  Im- 
hofif  tank-trickling  filter  plant,  in  spite  of  the  fact  that 
the  estimates  of  o])eration  of  the  activated  sludge  plant 
have  been  kept  low,  probably  lower  than  is  justified, 
that  there  might  be  no  danger  of  inflating  this  cost 
to  the  disadvantage  of  the  new  ])rocess.  To  eliminate 
this  difference  it  will  be  necessary  to  decrease  the 
operating  expenses  of  the  activated  sludge  treatment 
by  about  $11,000,  or  to  decrease  them  a  portion  of  this 
amount  and  in  addition  thereto  to  decrease  the  con- 
struction cost  materially. 

^^  TABLE  5 

^^B  Comparison  of  Costs  of  Inihoflf  Tank — Trickling  Filter  Plant 

^^B  and  Activated  Sludge  Plant 

^^K  Trickling  Activated 

^B  Filter  Sludge 

^K  Item  Plant  Plant 

Operating  Expenses $      17,080  $      40,140 

Interest  and  Depreciation* 26,760  19,780 

'I'otal   Annual   Cost   of  Treatment    ...$  43,840  $      .'59,920 
Total  Annual   Cost  of  Operation  per 

m.  g 21.84  29,85 

Total   Annual   Cost   of   Operation   per 

capita 0.80  1.09 

Expenses  capitalized  at  4  per  cent 1,096,000  1,498,000 

Construction    Cost 431,710  313,880 

Total $1,537,710     $1,811,880 

DilTerence 284,170 

♦interest  at  4  per  cent. — Depreciation — Sinking  fund  at 
3!.'.  per  cent. 

At  the  present  time  much  attention  is  being  given 
to  methods  of  converting  the  sludge  into  marketable 
fertilizer.  There  is  reasonable  agreement  among  in- 
vestigators that  activated  sludge  contains  a  greater 
proportion  of  fertilizing  ingredients  than  the  sludges 
obtained  from  most  other  processes  of  sewage  treat- 
ment. If  the  sludge  can  be  converted  into  commerci- 
ally dry  powder  containing  only  10  per  cent,  moisture, 
there  is  good  evidence  of  a  market  for  it  at  a  moderate 
price. 

[f  the  cost  of  pre()aration  and  sale  of  sludge  should 
be  no  more  than  the  return  from  such  sales,  the  re- 
duction in  the  foregoing  estimates  of  operation  and 
construction  would  be  $5,030  and  $36,000  respectively. 
If  this  prcicess  should  be  even  more  successful  and 
a  net  profit  of  $2.00  per  ton,  or  say  $1.00  per  million 
gallons  should  be  derived,  the  saving  thus  efifected 
xvovild  amount  to — 


Profit  on  sludge $2,007.50 

Cost  of  sludge  disposal  as  per  previous  estimate   . .  5,030.00 

Interest    and    depreciation    on    sludge    beds    2,270.00 

Total $9,307.50 


In  addition  to  this  annual  saving  there  would  be 
also  the  saving  in  investment  cost  of  $36,000. 

Even  this  profit  and  saving  would  not  be  enough 
to  reduce  the  cost  of  the  activated  sludge  process  to 
that  of  the  Imhoff  tank-trickling  filter  process,  but 
the  net  profit  of  $1.00  per  million  gallons  may  be  sub- 
stantially exceeded.  In  any  event,  this  subject  should 
receive,  as  indeed  it  is  receiving,  most  careful  investi- 
gation. 

In  spite  of  the  fact  that  it  appears  to  be  somewhat 
more  expensive  than  other  processes,  the  activated 
sludge  treatment  should  not  be  rejected  on  the  ground 
of  cost  without  giving  full  consideration  to  its  ad- 
vantages. It  may  be  that  as  an  oxidizing  process  it 
will  always  be  more  expensive  than  the  trickling  filter, 
i)ut  it  may  have  advantages  more  important  than  this 
disadvantage. 

Relative  Areas  of  Land 

If  it  is  assumed  that  the  sludge  from  the  activated 
sludge  process  is  to  be  dried  and  disposed  of  by  means 
of  sludge  beds,  the  total  area  of  land  used  for  the 
activated  sludge  plant  will  not  differ  greatly  from 
that  actually  u.sed  for  the  trickling  filter  plant. 

The  estimated  area  required  for  the  typical  acti- 
vated sludge  plant  is  ten  acres,  or  nearly  two  acres 
less  than  that  required  for  the  typical  trickling  filter 
plant,  which  is  estimated  at  11.8  acres.  If  some  other 
form  of  sludge  disposal  were  used,  the  area  would  be 
materially  reduced.  As  already  stated,  the  activated 
sludge  plant  may  have  some  advantage  in  not  requir- 
ing as  much  land  for  isolation  as  the  trickling  filter 
plant.  The  corresponding  reduction  in  cost  would  be 
to  the  advantage  of  the  former. 

Loss  of  Head  Necessary  in  Plant 

One  of  the  important  advantages  of  the  activated 
sludge  process  is  the  small  loss  of  head  required  for 
the  passage  of  the  sewage  through  the  plant.  The  re- 
sulting saving  in  cost  of  sewerage  works  such  as  pump- 
ing stations  and  long  outfall  or  intercepting  sewers, 
may  be  sufficient  to  make  the  adoption  of  the  activated 
sludge  process  imperative. 

Odors 

There  is  some  sentiment  hostile  lo  an  ImholT  tank- 
trickling  filter  plant  because  of  the  fear  of  the  dis- 
semination of  objectionable  odors.  That  objectionable 
odors  are  noticeable  in  the  immediate  vicinity  of  such 
plants  cannot  be  denied.  On  the  other  hand,  there  is 
good  evidence  that  they  are  not  noticeable  except  very 
close  to  the  treatment  plants. 

The  activated  sludge  plant  appeai  >  l..  u.ive  some 
advantage  in  this  direction.  Odors  may  be  notice- 
able in  the  immediate  vicinity  of  the  aeration  tanks, 
and  it  is  possible  that  objectionable  odors  may  be 
given  off  from  some  portions  of  the  sludge  drying 
and  handling  process,  whatever  it  may  ultimately  be. 
It  is  probable,  however,  that  the  danger  from  this 
source  will  be  less  than  from  the  ImhoflT  tank-trickling 
filter  plant. 

Moth  Flies 

The  moth  Hies,  so  prevalent  at  certain  seasons  of 
the  year,  are  quite  objectionable  close  to  the  filters, 
although  they  arc  rarely  found  more  than  a  few  hun- 
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dred  feet  away  from  them.  While  this  cause  of  annoy- 
ance may  be  kept  under  reasonable  control,  it  is  doubt- 
ful if  it  can  be  wholly  eliminated.  The  activated  sludge 
plant  does  not  seem  to  be  a  suitable  breeding  ground 
for  these  pests,  and  therefore  has  an  advantage  over 
the  filter. 

Quality  of  Effluents 

There  is  no  doubt  that  the  activated  sludge  pro- 
cess is  capable  of  producing  a  more  highly  oxidized 
effluent  than  the  trickling  filter,  as  ordinarily  built  and 
operated,  that  it  will  eliminate  a  much  greater  propor- 
tion of  bacteria,  and  that  in  appearance  its  effluent  will 
be  decidedly  superior  to  that  of  the  filter.  This  is  a 
marked  advantage  under  certain  circumstances,  but 
these  facts  alone  should  not  be  allowed  to  control  in 
the  adoption  of  'a  more  expensive  process  when  the; 
accomplishments  of  the  trickling  filter  answer  all  pur- 
poses. 

Complexity  of  Activated  Sludge  Process 

A  disadvantage  of  the  activated  sludge  process  in 
the  minds  of  many  who  have  studied  it  is  its  appar- 
ent complexity  and  need  for  careful  and  skillful  super- 
vision. While  it  has  been  contended  by  some  that  this 
process  is  exceedingly  simple  and  one  which  can  be 
operated  by  a  workman  of  ordinary  intelligence,  the 
consensus  of  opinion  appears  to  be  to  the  contrary. 
The  author's  experience  in  operating  several  small 
experimental  plants,  leads  him  to  feel  that  of  all  pro- 
cesses of  sewage  treatment  in  practical  use  in  this 
country  today  this  is  by  far  the  most  difficult  to 
operate  and  that  it  will  require  the  skill  of  a  well 
trained  engineer  or  chemist  to  insure  continued  satis- 
facory  results  with  it. 

Conclusions 

At  the  present  time  it  appears  that  the  Imhofif 
tank-trickling  filter  process  is  a  less  expensive  means 
of  oxidizing  the  organic  matter  of  sewage  wastes  than 
the  activated  sludge  process,  where  oxidation  alone  is 
considered.  If  the  areas  of  land ,  required  for  isola- 
tion, the  loss  of  head  in  the  plant,  the  danger  of  objec- 
tionable odors  and  of  the  fly  annoyance,  and  other 
disadvantages  of  the  trickling  filter  process  are  of 
marked  importance  in  any  specific  case  the  balance 
may  be  decidedly  in  favor  of  the  activated  sludge  pro- 
cess, even  in  its  present  state  of  development. 

The  activated  sludge  process  should  receive,  and 
is  having,  much  study.  There  are  many  problems  con- 
nected with  it  which  may  be  solved  in  such  a  way  as 
to  put  it  in  a  much  more  favorable  position.  It  is  to 
be  seriously  hoped  that  investigations  will  go  forward 
until  the  process  is  thoroughly  perfected.  In  the  mean- 
time, also,  further  attention  should  be  given  to  im- 
provement in  the  design  and  operation  of  the  older 
processes  of  sewage  treatment. 


Tests  for  Organic  Impurities 
in  Sand 

DURING  the  past  few  years  the  subject  of  im- 
purities in  sands  for  mortar  and  concrete  has 
been  receiving  rapidly  increasing  attention  from 
testing  engineers  and  inspectors.     Experience 
has  shown  that  on  account  of  the  presence  of  impuri- 
ties, certain  natural  sands  do  not  give  satisfactory  re- 
sults when  used  in  concrete,  and  many  failures  and 


much  inferior  work  have  been  attributed  to  impurities 
in  the  fine  aggregate.  However,  when  it  comes  to 
determining  before  the  sand  is  used  in  construction  or 
subjected  to  tests  in  mortar,  whether  or  not  the  sand 
is  suitable  for  fine  aggregate,  there  has  been  no  well- 
established  criterion  regarding  the  impurities.  Prac- 
tically all  specifications  have  required  that  the  sand 
be  clean ;  the  so-called  dirty  sands  have  generally  been 
in  bad  repute.  Organic  matter  has  been  the  principal 
source  of  trouble,  yet  many  publications  stating  that 
as  much  as  10  per  cent,  of  loam  in  sand  was  not  harm- 
ful and  might  even  increase  the  strength  of  the  mor- 
tar, are  to  be  found  in  the  engineering  journals. 

An  investigajiion  initiated  by  Committee  C-9  on 
Concrete  and  Concrete  Aggregates,  of  the  American 
Society  for  Testing  Materials,  showed  the  desirability 
of  a  simple  and  reliable  test  which  would  make  it  pos- 
able  to  detect  sands  which  contained  harmful  impuri- 
ties before  they  were  used  in  concrete.  Commercially, 
it  was  also  desirable  to  develop  some  remedial  mea- 
sure which  would  make  it  possible  to  use  sands  which 
in  their  present  condition,  on  account  of  impurities, 
are  not  satisfactory  for  concrete. 

Unsatisfactory  Methods 

Engineers  and  chemists  have  recognized  the  danger 
of  using  sands  which  contained  appreciable  amounts 
of  organic  matter  which  may  come  from  surface  loam 
or  other  sources  of  contamination,  and  have  used  vari- 
ous methods  for  detecting  such  impurities.  A  method 
which  has  probably  been  most  used  depends  upon 
the  loss  on  ignition,  but  it  is  unsatisfactory.  The  de- 
termination of  the  organic  matter  by  combustion  has 
little  advantage  over  the  loss-on-ignition  method,  un- 
less a  correction  be  made  for  the  carbonates  present. 
Methods  which  depend  upon  the  moist  oxidation  of 
the  organic  matter  have  some  advantage,  but  are  not 
entirely  satisfactory.  None  of  these  methods-  deter- 
mines directly  the  amount  of  organic  matter  in  sands. 

The  colorimetric  test  for  organic  impurities  in 
sands  represents  one  phase  of  the  work  which  has 
been  done  at  the  Structural  Materials  Research  Lab- 
oratory, Lewis  Institute,  Chicago,  under  the  direction 
of  the  committee  mentioned  above.  This  is  the  latest 
development  in  connection  with  the  testing  of  sands 
and  is  described  in  a  bulletin  by  Professor  DufT,  A. 
Abrams,  and  Oscar  E.  Harder,  an  abstract  of  which 
forms  the  basis  of  this  article.  The  fact  that  the  sand 
has  passed  the  colorimetric  test  does  not  by  itself 
prove  that  the  sand  is  suitable  for  mortar  or  concrete, 
since  its  fitness  and  other  characteristics  must  also  be 
considered,  as  they  affect  the  strength.  The  result  of 
the  researches,  however,  indicate  that  it  is  a  reliable 
test  for  organic  impurities,  which  are  the  most  com- 
mon source  of  danger  in  a  sand  of  satisfactory  granu- 
lometric  composition. 

The  colorimetric  test  may  be  described  briefly  as 
follows : 

A  sample  of  sand  is  digested  at  ordinary  tempera- 
ture in  a  solution  of  sodium  hydroxide  (NaOH).  If 
the  sand  contains  certain  organic  materials,  thought 
to  be  largely  of  a  humus  nature,  the  filtered  solution 
resulting  from  this  treatment  will  be  found  to  be  of  a 
color  ranging  from  light  yellow  up  through  the  reds 
to  that  which  appears  almost  black.  The  depth  of 
color  has  been  found  to  furnish  a  measure  of  the  effect 
of  the  impurities  on  the  strength  of  mortars  made  from 
such  sands.  The  depth  of  color  may  be  measured  by 
comparison  with  proper  color  standards. 


I 


March  7,  1917 


THE    CONTRACT    RECORD 


ao7 


Two  methods  of  procedure  have  been  developed : 
(1)  For  field  tests;  (2)  for  laboratory  tests.  The  field 
test  only  is  described  below. 

Method  for  Field  Tests 

Fill  a  12-oz.  graduated  prescription  bottle  to  the 
AYi-oz.  mark  with  the  sand  to  be  tested.  Add  a  three 
per  cent,  solution  of  sodium  hydroxide  until  the  vol- 
ume of  the  sand  and  solution,  after  shaking,  amounts 
to  7  oz.  Shake  thoroughly  and  let  stand  over  night. 
Observe  the  color  of  the  clear  supernatant  liquid. 

In  approximate  field  tests  it  is  not  necessary  to 
make  comparisons  with  color  standards.  If  the -clear 
supernatant  liquid  is  colorless,  or  has  a  light  yellow 
color,  the  sand  may  be  considered  satisfactory  insofar 
as  organic  impurities  are  concerned.  On  the  other 
hand,  if  a  dark-colored  solution,  ranging  from  dark 
reds  to  black  is  obtained,  the  sand  should  be  rejected 
or  used  only  after  it  has  been  subjected  to  the  usual 
mortar  strength  tests. 

Field  tests  made  in  this  way  are  not  expected  to 
give  quantitative  results,  but  will  be  found  useful  in : 

(1)  Prospecting  for  sand  supplies; 

(2)  Checking  the  quality  of  sand  received  on  the 
job ; 

(3)  Preliminary  examination  of  sands  in  the  lab- 
oratory. 

An  approximate  volumetric  determination  of  the  silt 
in  sand  can  be  made  by  measuring  or  estimating  the 
thickness  of  the  layer  of  fine  material  which  settles 
on  top  of  the  sand.  The  per  cent,  of  silt  by  volume 
has  been  found  to  vary  from  1  to  2  times  the  per 
cent,  by  weight. 

The  laboratory  test  aims  to  give  quantitative  re- 
sults by  accurate  operations.  The  color  comparison  is 
carried  out  against  a  standard  tannic  acid  solution  and 
by  calculation  the  color  value  is  determined  and  ex- 
pressed in  parts  of  tannic  acid  per  million  of  sand 
by  weight. 

Basis  of  Colorimetric  Test 

The  colorimetric  test  has  been  applied  to  sands 
from  about  forty  widely  distributed  deposits.  The 
research  to  date  has  brought  out  the  following : 

1.  Examinations  of  deposits  of  defective  sands 
show  that  surface  loam  is  the  principal  source  of  con- 
tamination. 

2.  All  natural  sands  which  have  been  found  to  be 
defective  on  account  of  the  presence  of  organic  im- 
purities have  responded  to  the  colorimetric  test  with 
sodium  hydroxide,  and  all  sands  which  have  given  high 
color  values  have  shown  low  values  in  mortar  tests. 

3.  Sands  which  were  similarly  graded  by  screen- 
ing out  and  recombining  the  different  sizes  to  a  definite 
sieve  analysis,  showed  a  fairly  definite  relation  be- 
tween the  compressive  strengths  of  1 :3  mortars  at  7 
and  28  days  and  the  color  values  of  the  sands. 

4.  The  mortar-making  quality  of  sands  known  to 
contain  organic  impurities  has  been  much  improved 
by  removing  the  organic  matter,  either  by  repeatedly 
digesting  them  with  sodium  hydroxide  and  then  wash- 
ing free  from  alkali,  or  by  driving  off  the  organic 
impurities  by  ignition. 

5.  When  the  sodium  hydroxide  extracts  from  sands 
which  mortar  tests  had  shown  to  be  defective  were 
purified  and  applied  as  coatings  on  high-grade  sand, 
that  sand  was  made  "defective"  or  gave  much  re- 
duced mortar  strength. 

Impurities  in  sands  other  than  organic,  such  as 
clay  or  similar  admixtures,  if  present  in  considerable 
quantities,  may  be  expected  to  affect  the  strength  of 


the  concrete.  However,  the  examination  of  a  large 
number  of  defective  sands  has  shown  that  it  is  the 
organic  impurities  of  a  humus  nature  which  are  re- 
sponsible for  the  abnormally  low  strengths  of  such 
sands.  The  presence  of  these  impurities  can  be  de- 
tected by  the  methods  described  above. 

It  has  been  found  that  the  colorimetrfc  test  can  be 
made  with  a  greater  degree  of  uniformity  by  diflferent 
operators  than  can  the  strength  tests  of  mortars  from 
the  same  sands,  and  inexperienced  operators  without 
technical  training  or  previous  experience  in  work  of 
this  character  have  secured  satisfactory  results  at  their 
first  trial. 


Joint  Fillers  for  Granite  Blocks 

By  Herman  H.  Schmidt' 

IN  this  article,  adapted  from  a  paper  prepared  by 
the  writer  for  presentation  before  the  American 
Association  for  the  Advancement  of  Science,  a  de- 
tailed statement  of  the  requirements  of  ideal  joint 
fillers  is  given,  followed  by  a  discussion  of  the  various 
joint  fillers  used  and  available.  In  this  discussion  the 
defects  in  each  are  pointed  out,  and  the  writer  sug- 
gests what  in  his  estimation  would  be  an  ideal  joint 
filler.  There  is  also  a  brief  discussion  of  methods  for 
applying  joint  filler,  and  mention  is  made  of  the  char- 
acter of  the  cushion  course  which  will  give  best  re- 
sults. 

The  writer's  conclusion  is  that,  with  slight  changes 
in  the  methods  of  work  and  improvement  in  the  char- 
acter of  joint  filler,  granite  pavement  will  have  reached 
the  highest  state  of  development  of  which  it  is  capable. 

Granite  Blocks  Nearly  Perfect. 

The  size  and  character  of  granite  blocks,  as  now 
furnished  by  a  number  of  quarries,  are,  in  my  estima- 
tion, as  nearly  perfect  as  we  should  require  blocks  to 
be.  It  is  not  necessary  to  enter  into  any  additional  re- 
finements, so  far  as  the  blocks  are  concerned,  because 
this  would  only  add  to  their  cost  without  increasing 
the  perfection  of  the  pavement.  Improvements  can 
be  made  in  the  methods  of  paving  the  blocks  and  in  the 
character  of  the  joint  fillers. 

I  believe  that  all  block  pavements  should  be  paved 
on  as  thin  a  cushion  course  as  possible,  depending,  of 
course,  upon  the  nature  of  the  blocks,  and  this  cushion 
course  should  be  a  mixture  of  cement  and  sand  rather 
than  sand  alone.  Joint  fillers  are  still  subject  to  much 
development,  and  at  present  we  have  no  joint  filler 
available  which  is  ideal  in  all  respects. 

Requirements  of  Joint  Fillers. 

Cement  grout  joint  fillers  have  been  used  for  many 
years  in  this  country  as  well  as  abroad,  and  I  will 
point  out  later  why,  in  my  opinion,  cement  grout  filler 
is  not  satisfactory,  and  why  it  is  necessary  to  use  a 
joint  filler  which  has  certain  qualities  that  cannot  be 
obtained  from  the  cement  grout.  The  characteristics 
of  a  good  joint  filler  are  : 

It  must  (1)  be  durable;  (2)  be  waterproof;  (3)  be 
of  moderate  cost ;  (4)  be  easily  manipulated  on  the 
street ;  (5)  flow  freely  into  the  joint  and  fill  all  the 
voids:  (6)  adhere  firmly  to  the  paving  blocks;  (7) 
hold  the  blocks  firmly  in  place ;  (8)  not  change  its  con- 
sistency under  varying  temperatures;  (9)  not  disinte- 
grate owing  to  traffic  or  the  action  of  temperature  or 
under  water,  and  there  must  be  no  chemical  action 
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take  place  between  the  joint  filler  and  street  refuse; 
(10)  be  somewhat  elastic  ;  (11)  permit  of  easily  remov- 
ing the  paving  blocks  without  breaking  them;  (12) 
set  up  and  harden  quickly. 

It  is  now  admitted  that  no  joint  filler,  whether  a 
bituminous  one  or  cement  grout,  will  properly  fill  the 
joints  and  hold  the  blocks  in  place,  if  the  joints  are 
first  wholly  or  partially  filled  with  small  stone  or 
gravel.  The  granite  blocks  are  now  laid  so  close  to- 
gether that  no  particles  of  stone  or  gravel  larger  than 
three-eights  or  one-quarter  of  an  inch  will  fall  into  the 
joint,  and  the  voids  in  this  very  small  aggregate  are 
so  slight  that  the  proper  penetration  of  the  joint  filler 
is  prevented,  and  it  is  absolutely  essential  that  the  joint 
filler  be  uniform  in  density  and  strength  from  the  top 
of  the  block  to  the  bottom,  if  it  is  to  do  good  service. 

Coal  tar  and  asphalt  are  the  principal  bituminous 
joint  fillers  used,  but  if  these  substances  are  used  with- 
out the  admixture  of  some  mineral  aggregate  they 
have  insufficient  stability  to  properly  hold  the  blocks, 
and  therefore  we  mix  fine,  hot  sand  with  them  before 
the  joint  filler  is  placed  in  the  joints. 

Principal  Joint  Fillers. 

The  principal  joint  fillers  for  granite  block  pave- 
ments are  as  follows :  Portland  cement  grout ;  a  mix- 
ture of  asphalt  and  sand ;  a  mixture  of  coal  tar  and 
sand ;  a  mixture  of  asphalt  and  coal  tar  with  sand. 

I  will  now  point  out  where  each  one  of  these  joint 
fillers  fails  to  meet  the  conditions,  which  I  have  before 
stated  are  required  for  a  good  joint  filler. 

Portland  cement  grout  fulfills  practically  all  of  the 
conditions  required,  except  the  following:  (a)  It  is  not 
elastic ;  (b)  it  does  not  readily  permit  of  the  removal 
of  the  blocks ;  (c)  it  takes  too  long  to  set  and  get  hard. 

Not  being  elastic,  it  does  not  provide  for  expan- 
sion, and  unless  the  greatest  care  is  exercised  in  mix- 
ing and  applying  the  grout,  the  expansion  causes  a 
fracture  of  the  surface  of  the  blocks,  which  has,  in 
many  instances,  almo.st  ruined  what  were  otherwise 
first-class  granite  pavements.  On  busy  streets  it  is 
essential  not  only  that  a  street  be  opened  quickly  to 
traffic,  but  also  that  repairs  to  the  pavement  be  made 
available  for  traffic  with  as  little  delay  as  possible.  As 
the  cement  grout  requires  from  eight  to  ten  days  to 
set,  patches  in  the  pavement  must  be  protected  for 
that  length  of  time,  and  on  very  busy  thoroughfares  it 
is  almost  impossible  to  protect  them  properly.  In  re- 
moving blocks  many  are  broken,  as  we  have  practically 
a  monolithic  mass,  and  it  is  extremely  difficult  to  make 
a  neat  patch.  To  take  care  of  the  expansion  and  also 
to  stop  vibration,  a  bituminous  joint  is  sometimes 
placed  between  the  curb  and  the  pavement.  There  are 
a  few  notable  examples  of  splendid  granite  pavements 
with  cement  grouted  joints,  but  the  failures  are  verv 
much  more  numerous. 

Asphalt  and  Sand  Mixture  Does  Not  Adhere. 

The  mixture  of  asphalt  and  sand  fulfills  the  condi- 
tions I  have  imposed,  with  the  following  exceptions : 
(a)  It  does  not  adhere  firmly  to  the  blocks ;  (b)  it  does 
not  hold  the  blocks  firmly  in  place ;  and  these  fauHs 
are,  of  course,  very  serious  ones.  The  wricer  has  seen 
a  slab  of  this  joint  filler  actually  pulled  out  of  the 
joints,  showing  that  it  did  not  adhere  to  the  blocks  at 
all. 

The  mixture  of  sand  and  coal  tar  fails  to  compfly 
with  the  conditions,  in  that  it  too  readily  changes  its 
consistency  under  varying  conditions  of  temperature 
The  tar,  if  made  very  hard,  will  disintegrate;  and,  if 
made  soft,  will  not  stay  in  the  joints,  but  flow  toward 


the  low  places  in  the  street.  In  either  case  the  blocks 
become  loose  under  certain  adverse  conditions,  and  are 
soon  displaced. 

The  last  filler  mentioned — a  mixture  of  asphalt, 
coal  tar,  and  sand — comes,  perhaps,  as  near  fulfilling 
all  the  conditions  which  I  have  imposed  as  any  filler 
which  could  be  devised  with  the  available  materials. 
The  addition  of  about  20  per  cent,  of  hard  asphalt 
makes  the  tar  less  susceptible  to  changes  of  tempera- 
ture and  greatly  adds  to  its  stability.  It  also  enables  a 
tar  to  be  used  which  is  not  so  hard  as  to  be  brittle. 
This  filler  has  not  been  used  to  any  extent,  although 
some;  years  ago  such  a  mixture  of  tar  and  asphalt  with- 
out the  sand  was  used  in  connection  with  tar  and 
gravel  joints.  Considerable  experimentation  is  re- 
quired to  find  the  correct  proportions  of  tar,  asphalt, 
and  sand  to  give  the  desired  results,  and  the  writer  be- 
lieves this  joint  filler  should  be  given  an  extended  trial 
by  all  those  interested  in  obtaining  the  best  results. 

Prior  to  1915  it  was  the  general  practice  to  carefully 
pour  the  joint  filler  into  the  joints,  but  this  practice 
has  now  been  superseded.  The  tar  or  asphalt  joitit 
filler  must  be  constantly  stirred  in  order  to  keep  the 
sand  in  suspension,  and  it  is  very  difficult  to  do  this 
where  the  old  methods  of  pouring  cans  was  used.  The 
practice  now  is  to  agitate  the  mixture  constantly,  either 
by  hand  or  by  other  means,  up  to  the  moment  that  it 
is  thrown  on  the  surface  of  the  pavement.  It  is  then 
merely  brushed  or  squegeed  into  the  joints  until  they 
are  full,  leaving  a  thin  skim  of  filler  on  the  surface. 
This  film  on  the  surface  protects  the  slight  depressions 
in  the  top  of  the  blocks,  while  it  exposes  the  high 
places  to  the  action  of  the  traffic.  The  result  is  that 
by  the  time  this  surface  coat  is  entirely  worn  oflf,  the 
high  places  on  the  blocks  are  worn  down,  giving  a 
smoother  pavement  than  when  first  laid. 

Some  improvements  in  the  methods  of  laying  the 
blocks  and  in  developing  a  more  satisfactory  joint  filler 
are  all  that  is  required  to  bring  granite  pavement  up  to 
the  highest  state  of  development  of  which  it  is  capable, 
so  that,  at  least  in  this  class  of  pavement,  we  know 
with  some  degree  of  certainty  the  amount  of  service 
we  can  expect  to  obtain  from  it. 

Paving  Problems. 

It  will  only  be  a  few  years  when  horse-drawn  vehi- 
cles will  be  entirely  displaced  by  motor-drawn  vehicles, 
and  we  will  not  then  be  subjected  to  the  same  criti- 
cism of  our  smooth  pavements  now  arising  out  of  the 
sympathy  for  horses. 

If  the  weight  of  loads  hauled  by  motor  trucks  is 
not  curtailed  by  law  (it  is  an  open  question  whether 
or  not  it  is  wise  to  curtail  this  to  too  large  an  extent) 
then  the  pavement  engineer  must  design  a  pavement 
to  meet  these  enormous  loads  traveling  at  the  rate  of 
12  or  15  miles  an  hour. 

There  are  now  a  number  of  streets  in  New  York 
City  where  heavy  and  speedy  hauling  has  brought 
about  conditions  which  are  almost  unbearable  from 
many  standpoints.  New  pavements  which  should  last 
from  fifteen  to  twenty  years  have  been  ruined  in  one 
year.  These  tremendous  vehicles  cause  adjacent 
houses  to  vibrate  and  ceilings  to  fall,  and  people  living 
along  the  street  are  made  almost  desperate  by  the  dan- 
ger, noise,  and  dirt  from  this  traffic.  Not  one  of  our 
present-day  pavements  will  withstand  this  extreme 
traffic,  and  it  may  become  necessary,  if  we  must  pro- 
vide for  such  traffic,  to  set  aside  certain  streets  for  it, 
and  to  pave  such  streets  with  iron  or  steel,  as  the  con- 
ditions more  nearly  resemble  a  busy  railroad  yard  than 
an  ordinary  city  street. 


I 
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Clay  Products  in  Engineering 
Construction 

By  E.  H.  Darling* 


CLAY  products  perform  many  important  services 
in  all  the  various  fields  of  constructive  engi- 
neering^. Their  uses  may  not  be  as  spectacular 
I  as  those  of  some  materials,  but  they  are  none 

the  less  most  valuable.  Clay,  when  properly  treated,  is 
a  very  poor  conductor  of  heat  and  electricity,  and  very 
inert  to  chemical  action,  and  most  of  its  value  in  con- 
struction is  due  to  these  properties.  The  fact  that  it  is 
a  common  material,  widely  distributed  and  found  in  a 
natural  state,  is  because  it  is  a  stable  chemical  com- 
bination under  all  natural  conditions  of  atmosphere 
and  climate.  When  baked,  burned,  or  fused,  it  under- 
fjoes  certain  changes  which  tend  to  make  it  even  more 
stable  or  inert  to  deteriorating-  chemical  forces.  All 
such  other  materials,  as  the  metals  which  are  obtained 
by  tearing  them  from  the  rocks  by  intense  heat,  or 
such  as  timber,  which  is  built  up  by  organic  life,  while 
stronger,  harder,  and  more  elastic  than  clay  products, 
are  not  as  stable,  and  they  always  have  a  strong  ten- 
dency to  return  to  their  original  state — to  rust,  decay, 
soften,  and  disintegrate. 

Clay  Products  Solve  Difficulties. 
It  is  not  a  difficult  matter  to  design  a  retaining  wall, 
assuming  certain  conditions  of  foundation  and  back- 
ing, yet  probably,  with  the  exception  of  dams,  there  is 
■  no  class  of  engineering  structure  that  has  a  larger  per- 
centage of  failure  than   retaining  walls.     It   requires 
better  judgment — the   outcome  of   experience — to   so 
drain  away   the  water  which   is  likely  to  collect  and 
alter  the  assumed  conditions  than  it   does   to  design 
the  wall.    The  same  thing  applies  to  road  building  and 
to   foundations  in   general.      The    electrical   engineer 
^^  would  have  no  difficulty  in  high  voltage  transmission 
^■were  it  not  for  the  problem  of  insulation.    It  would  not 
^Hbe  difficult  to  heat  a  building  were  the  exterior  walls 
^B  perfect   non-conductors   of   heat.      All    large    sewers 
^B  might  be  easily  built  of  concrete,  were  it  not  for  the 
^^  fact  that  certain  kinds  of  sewage  disintegrates   Port- 
land cement.     All  the  study  and  thought  put  into  the 
steel  framework  of  a  skyscraper  is  rendered  worthless 
in  a  few  minutes  if  there  has  been  carelessness  in  pro- 
tecting it  from  fire.     All  these  problems  and  many 
more  like  them,  which  in  a  sense  may  be  called  the 
finer  problems  of  engineering,  depend  on  clay  products 
in  the  form  of  drain  tile,  insulators,  brick,  glazed  tile, 
hollow  tile,  etc.,  for  their  solution.     We  use  clay  pro- 
ducts for  permanent  construction,  and  where  strength 
is  essential  we  build  a  framework  or  skeleton  of  wood 
and  steel,  and  protect  them  by  a  covering  of  the  more 
durable  material.     It  must  be  remembered,  however, 
that  what  is  true  of  clay  applies  more  or  less  to  certain 
other  products  of  the  earth,  such  as  Portland  cement, 
asbestos,  mica,  slate,  etc..  which  also  have  their  place 
in  construction. 

But  while  clay  products  thus  perform  many  ser- 
vices in  construction,  the  end  has  by  no  means  been 
reached.  There  is  room  for  improvement  in  the  way 
they  are  utilized ;  there  are  doubtless  new  uses  to 
which  they  could  be  put,  and,  besides,  the  demand  for 
their  use  could  be  greatly  increased.  The  following 
brief  discussion  will  offer,  from  an  engineering  stand- 
point, a  few  suggestions  along  these  lines. 

•Before  Canadian  N.itionn!  Clnv  I'roiluct-;'    \«.:.>.M:(Hon 


Brick  InefBciently  Used. 

The  clay  brick  is  one  of  the  oldest  forms  of  building 
material,  and  one  would  think  that  it  must  have  long 
>ince  reached  its  highest  possible  efficiency.  But  com- 
mon brickwork,  as  used  to-day,  when  required  to  carrj- 
great  loads,  must  be  classed  as  a  very  inefficient  ma- 
terial. Good,  well-burned  brick,  has  an  average  ulti- 
mate compressive  strength  of  about  130  tons  per 
sc|uare  foot,  but  when  it  is  laid  in  lime  mortar  in  the 
usual  way  the  average  strength  of  the  combination  is 
not  more  than  half  of  this  (70  tons).  Here  is  a  wa.ste 
of  50  per  cent,  of  the  strength  of  the  brick.  It  is  only 
by  the  use  of  cement  mortar  that  the  value  of  the  brick 
can  be  developed,  for  strength  of  a  wall  depends  on  the 
strength  of  the  mortar.  Xow,  for  any  homogeneous 
material,  such  as  steel,  it  is  usually  considered  quite 
safe  tu  allow  a  working  stress  up  to  one-fifth  or  one- 
fourth  of  its  ultimate  strength,  but  for  brickwork  con- 
servative engineering  practice  does  not  permit  more 
than  one-tenth  or  one-twelfth  (7  to  8  tons).  Thus  to 
carry  a  given  load  we  have  to  use  two  or  three  times 
as  much  brickwork  as  we  would  if  we  could  have  the 
same  confidence  in  it  that  we  have  in  steel.  This  is  a 
further  waste  of  the  strength  of  the  brick. 

IJut  there  are  still  other  handicaps  put  upon  the 
use  of  brickwork  which  are  not  neces.sary.  In  some 
cities  the  building  by-laws  will  not  allow  even  the  con- 
servative unit  stresses  given  above,  but  fix  the  limit  as 
low  as  four  tons  per  square  foot — about  what  is  con- 
sidered safe  for  solid  earth.  This  means  that  in  these 
cities,  to  carry  a  given  load,  the  amount  of  brickwork 
must  again  be  doubled. 

Now,  approximately  half  the  cost  of  brickwork  is 
for  the  labor  required  to  lay  it.  In  this  country  we  ex- 
pect to  pay  masons  at  a  somewhat  higher  rate,  in  pro- 
portion, than  that  received  by  some  other  trades,  be- 
cause of  the  fact  that  there  are  four  months  in  the  year 
during  which  there  is  not  much  bricklaying  done.  In 
other  words,  we  only  use  /•>  per  cent,  of  the  available 
skilled  labor  of  this  trade.  We  are  safe  in  saying, 
therefore,  without  casting  any  reflection  on  brick 
masons,  that,  from  an  economic  point  of  view,  brick- 
laying is  not  more  than  80  per  cent,  efficient  in  Canada. 

Great  Waste  in  Brickwork. 

Thus,  for  every  dollar  we  spend  for  brickwork  fifty 
cents  is  for  materials  and  fifty  cents  for  labor.  For 
this  latter  half-dollar  we  obtain  labor  of  which  we  only 
use  forty  cents'  worth,  and  which  it  is  possible,  by  the 
adoption  of  systematic  methods,  to  reduce  to  a  cost  of 
twenty  cents.  We  are,  therefore,  getting  seventy  cents' 
worth  of  brickwork  for  one  dollar.  But,  as  in  some 
cities,  we  are  required  to  use  twice  as  much  brickwork 
as  we  need  for  strength,  in  such  cities  we  only  get 
thirty-five  cents'  worth  of  strength  for  one  dollar.  The 
same  by-laws  will  allow  us  to  put  about  four  times  the 
load  on  plain  concrete  that  is  permitted  on  brickwork, 
and  the  cost  of  concrete  in  piers  and  walls  is  approxi- 
mately the  same  as  brickwork.  So  for  one  dollar  in- 
vested in  concrete  we  will  get  about  twelve  times  as 
much  strenstl.  as  we  would  from  the  same  spent  for 
brickwork,  assuming  that  we  get  100  per  cent,  effi- 
ciency in  the  placing  of  the  concrete. 

These  figures  must  not  be  taken  too  seriously,  for 
they  in  no  way  express  the  true  relative  value  of  brick 
and  concrete.  They  are  given  to  emphasize  the  fact 
that  there  is  room  for  improvement  in  the  use  of  even 
the  oldest  of  clay  products,  and  that  in  order  to  suc- 
cessfully compete  with  other  materials  the  highest 
standard  of  product  and  efficiency  in  workmanship  are 
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essential.     They  also  illustrate  the  evil  effects  of  un- 
reasonable building  laws. 

Clay  Products  for  Fireproofing. 

In  fireproof  construction  the  principles  of  engineer- 
ing are  so  greatly  used  that  it  is  not  more  than  neces- 
sary to  mention  the  subject  here.  The  desirability  of 
this  type  of  construction  for  large  buildings  is  ad- 
mitted by  all.  But  we  have  reached  a  point  where  fire- 
proof construction  can  be  used  with  splendid  results 
for  moderate  size  residences  running  from  eight  or  ten 
thousand  dollars  in  cost  and  up. 

In  working  toward  this  higher  standard  of  building 
in  which  the  construction  features  are  entirely  engi- 
neering, the  engineer  is  closer  to  the  manufacturer  of 
clay  products  than  the  architect  is.  Those  architects 
to  whom  the  bulk  of  this  class  of  residence  work  goes 
make  no  claim  of  being  engineers,  and  it  means  a  radi- 
cal and  expensive  departure  from  their  accustomed 
practice  to  undertake  it.  The  owner,  on  the  other 
hand,  knows  even  less  about  it,  and,  even  if  inclined  to 
colisider  it,  is  easily  discouraged  by  a  hint  at  a  great 
increase  in  cost.  This  is  a  field  for  fireproofing  mater- 
ials that  has  hardly  been  touched  as  yet. 


Changes  in  Wood  Block 
Paving  Practice 


By  Ellis  R.  Dutton* 

IN  the  earliest  years  so-called  experts  said  that  the 
preservative  oil  for  wood  paving  blocks  had  a  ten- 
dency to  distribute  itself  through  the  block,  and 
also  insisted  on  the  necessity  of  extracting  all  the 
resin  from  the  wood  before  treatment.  To  accomplish 
this  last  result  steaming  was  resorted  to.  While  the 
expected  object  was  not  attained,  the  practice  was  in 
itself  good,  and  is  now  incorporated  in  modern  specifi- 
cations for  the  purpose  of  preventing  bleeding,  to 
secure  a  proper  distribution  of  moisture  throughout 
the  block  and  to  ehminate  expansion  troubles  trace- 
able to  the  laying  of  dry  wood. 

Many  Preservatives  Used. 

For  a  while  it  was  thought  that  the  only  point 
worth  while  paying  attention  to  was  the  character  of 
the  oil,  and  all  discussion  turned  about  the  selection  of 
type.  But  more  recently  it  has  been  proved  that  there 
are  a  number  of  oils  or  tars  that  are  quite  suitable  for 
this  use.  In  fact,  the  specifications  adopted  by  the 
American  Wood  Preservers'  Association  permit  the 
use  of  water-gas  tar,  which  has  no  definite  relation  to 
creosote. 

It  has  been  claimed  that  the  oils  used  about  1908 
would  not  be  stable  and  remain  in  the  block.  In  the 
fall  of  1916  we  took  up  some  blocks  laid  in  1908  and 
extracted  the  oil.  On  comparison  with  the  original  oil 
it  was  found  that  the  residue  above  355  degrees  Fahr. 
was  raised  three  points  and  the  gravity  was  changed 
from  1.10  to  1.116.  The  blocks  had  lost  about  four 
pounds  of  oil  per  cubic  foot,  but  there  was  still  suffi- 
cient remaining  in  the  timber  to  insure  its  preservation 
for  a  number  of  years  to  come.  No  decay  was  noted 
in  the  pavement. 

Bleeding  Traced  to  Bituminous  Filler. 

Experiments  have  been  made  in  Minneapolis  with 

*  Assistant   City    Gnsineer,  Minneapolis,   at  American    Road  Builders' 
Association. 


the  so-called  non-bleeding  blocks,  sections  of  pave- 
ment of  this  type  being  laid  with  sand  and  others  with 
ordinary  pitch  filler.  The  sand-filled  sections  showed 
almost  no  bleeding,  only  a  block  here  and  there  show- 
ing oil  on  the  surface.  Blocks  laid  with  bituminous 
filler,  however,  were  in  quite  a  bad  condition  as  far  as 
bleeding  was  concerned,  but  it  is  thought  that  this  was 
due  to  the  filler.  In  this  connection  there  seems  to  be 
no  dift'erence  in  action  between  pitch  and  asphalt  filler. 
Expansion  joints  at  right  angles  to  the  curb  line 
have  been  given  up.  These  joints  were  found  to  be  a 
source  of  trouble  only,  and  served  no  useful  purpose. 
The  angle  with  the  curb  at  which  block  should  be  laid 
has  been  the  subject  of  certain  experiments  in  Min- 
neapolis in  1906.  The  result  indicates  that  blocks  laid 
at  67J/2  degrees  and  at  45  degrees  show  less  trouble 
from  joint  wear  than  those  laid  at  90  degrees.  The 
value  of  one  type  or  another  of  a  pavement  is  largely 
economic.  As  to  maintenance,  no  pavement  is  cheaper 
than  wood  block.  It  may  be  said  that  the  average  cost 
of  repairs  for  the  past  ten  years  has  not  exceeded  0.1 
cent  per  square  yard  per  year,  and  there  is  no  ques- 
tion as  to  the  wood-block  pavement  surpassing  all  oth- 
ers as  to  noiselessness  and  low  traction  resistance. 


Inquiries  for  Factory  Sites  from  U.  S.  Firms 

It  was  stated  at  the  Montreal  Builders'  Exchange 
that  over  400  American  firms  have  made  inquiries 
lately  as  to  sites  for  factories,  shops,  and  warehouses 
in  Montreal.  If  only  a  fair  proportion  purchase  or 
lease  sites,  this  will  result  in  additional  building  and 
an  increase  of  the  population,  either  within  the  city 
limits  or  in  outlying  districts  served  by  a  rapid  trans- 
portation service.  It  will  also  increase  the  demand 
for  residences  for  the  workers,  of  which  there  is  now 
a  shortage.  It  is  claimed  that  factory  buildings,  etc., 
can  be  erected  more  cheaply  and  more  expeditiously  in 
Montreal  than  in  any  other  city  in   Canada. 


Montreal  Controllers  Adhere  to  Steel 

Sluices  for  Aqueduct 

The  controversy  over  the  headgates  to  be  used  in 
connection  with  the  Lasalle  Bridge,  to  be  placed  at 
the  intake  of  the  aqueduct,  has  been  decided  by  the 
Montreal  controllers  in  favor  of  adhering  to  the  steel 
sluices  recommended  by  Mr.  P.  Mercier,  the  chief 
engineer.  Messrs.  M.  J.  Hutler  and  Percival  St. 
George,  who  were  consulted  as  to  the  plans,  were  in 
favor  of  the  stop-log  system,  on  the  ground  that  they 
were  cheaper  and  were  suitable  for  the  purpose.  On 
the  other  hand,  it  was  argued  that  steel  sluices  were 
more  easily  operated  and  more  permanent. 


Will  Supply  Pumps 

The  Canadian  Fairbanks-Morse  Company  have  se- 
cured the  contract  for  a  25  h.p.  F-M  motor,  direct 
connected  to  an  F-M  centrifugal  pump  for  the  cor- 
poration of  Kitchener,  Ont. ;  also  a  contract  for  a 
Goulds  triplex  pump,  direct  connected  to  an  F-M  oil 
engine  and  a  motor  driven  centrifugal  pump  for  the 
corporation  of  Bothwell,  Ont. 


Equipment   Purchased 

Mr.  A.  A.  Scully,  Stair  Building,  Toronto,  has  pur- 
chased the  equipment  of  the  Crown  Portland  Cement 
Company,  Wiarton,  Ont.,  and  also  the  equipment  of 
the  Wilbur  Iron  Mines,  Wilbur,  Ont. 
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Practical  Hints  for  the  Contractor 

that  may  save  him  time  and  money.     If  you  know  any  labor-saving  scheme, 
send  it  in— preferably  with  illustrations.     We  will  pay  for  all  accepted  articles. 
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Concrete  Pile  Caps  Wooden  Pile  for  Salt 
Water  Work 

Wooden  piles  used  in  structures  where  it  is  neces- 

"^sary  to  have  a  portion  exposed  to  water  or  mud  have 

long  since  given  trouble  on  account  of  the  short  life 

which  may  be  expected  of  them.     This  is  especially 

true  in  the  case  of  piles  exposed  to  salt  water,  where 

jthe  various  insects,  well  known  to  the  owner  of  pro- 


Detallt  of  concrete  socket  pile  in  place  over  end 
of  wooden  pile. 

perty  near  the  ocean,  carry  on  their  work  of  destruc- 
tion. The  wooden  pile  is,  however,  as  good  a  pile 
as  can  be  had  if  it  is  kept  entirely  under  groimd.  The 
objection  to  concrete  piles  is  that  if  they  are  very 
long  their  weight  is  so  great  that  it  is  extremely  diffi- 
cult to  handle  them  during  the  driving  process. 

In  order  to  combine  the  good  qualities  of  both 
the  wooden  and  the  concrete  pile,  K.  D.  McLean,  of 
San  Francisco,  Gal.,  has  designed  a  pile  which  is  in- 
tended to  be  used  in  the  construction  of  piers  and 
bridges,  and  which  was  described  in  Cement  World. 

This  pile  is  built  of  reinforced  concrete  and  has  a 
socket  at  one  end  which  is  intended  to  fit  over  a  wood- 
pile, the  object  being  to  use  the  light  wooden  pile  at 
the  lower  depths  where  its  life  will  be  long,  and  to 
expose  the  concrete  portion  of  the  pile  to  the  mud 
and  water.    The  ultimate  life  of  the  combined  pile  is 


very  much  longer  than  that  of  a  wooden  pile  and  the 
difficulty  of  handling  the  concrete  pile  is  eliminated. 

The  length  of  wooden  pile  is  determined  so  that 
when  driven  to  the  desired  depth  its  top  will  be  a 
foot  or  two  below  the  mud  line.  This  wooden  pile 
is  then  driven  to  a  depth  such  that  the  amount  above 
the  water  line  is  a  little  more  than  required  to  fill  the 
socket  of  the  concrete  part  of  the  pile.  A  gasket 
of  burlap  is  wound  around  the  wooden  pile  at  a  dis- 
tance from  the  top  a  little  less  than  the  socket  depth, 
and  the  concrete  part  is  raised  into  place,  being  held 
at  a  distance  of  about  six  inches  from  its  position 
when  clear  on.  The  space  between  the  wooden  pile 
and  the  socket  pile  is  then  filled  with  grout  through 
a  pipe  fitted  into  the  socket  for  that  purpose.  A  cap 
is  screwed  on  the  pipe  and  the  socket  pile  is  released, 
the  pressure  caused  by  its  weight  forcing  the  grout 
into  all  openings  and  firmly  sealing  the  joint.  The 
pile  may  now  be  driven  home. 

That  the  joint  may  be  expected  to  hold  has  .been 
shown  by  several  tests  made  by  the  inventor.  One 
case  will  indicate  the  results  found:  It  was  attempted 
to  pull  apart  one  of  these  combined  piles  which  had 
been  placed  about  a  month.  The  driver  used  was 
equipped  with  an  814  x  10-inch  double  cylinder, 
triple-drum  engine,  and  the  pile  was  slung  with  chain 
and  hook  and  the  line  passed  through  a  pair  of  3- 
sheave  blocks  and  fastened  to  the  hook  of  a  single 
block,  through  which  the  engine  runner  passed,  one 
end  of  which  was  fastened  to  the  head  block  of  the 
driver.  After  the  mud  had  been  washed  away  from 
the  pile  an  hour  was  spent  trying  to  pull  the  joint 
apart  with  the  purchase  just  described,  but  the  at- 
tempt was  unsuccessful. 

With  the  use  of  a  floating  driver,  in  connection 
with  the  apparatus  already  mentioned,  the  concrete 
pile  was  finally  broken  about  three  feet  above  the 
socket  by  repeated  bending  backward  and  forward. 
Another  attempt  was  made  to  pull  the  concrete  socket 
from  the  wooden  pile,  and  it,  too,  was  a  failure. 

These  tests  indicate  that  the  strength  of  the  socket 
is  at  least  as  great  as  that  of  the  entirely  concrete  pile. 
The  socket  pile  has  further  proven  its  advantage  over 
the  older  form  in  that  the  cost  of  installing  this  new 
piling  is  considerably  less  than  that  of  concrete  piling. 

Heavy  Riprap  Handled  with  Derrick  Boat 
Operating  as  Trolley 

An  arrangement  for  allowing  a  derrick  boat  with 
two  lines  to  handle  heavy  riprap  stone  to  a  consider- 
able distance  beyond  the  reach  of  the  boom  by  using 
one  of  the  lines  for  a  track  cable  and  the  other  to 
manipulate  a  single-block  trolley  is  described  by  G. 
W.  McAlpin  in  Engineering  Record. 

The  rig  was  used  in  connection  with  dam  work  to 
place  a  quantity  of  stone,  which  was  not  sufficient  to 
justify  setting  up  a  derrick,  in  locations  out  of  reach 
of  derrick  boats  outside  the  cofferdam.     The  end  of 
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the  load  line  from  the  three-drum  hoist  on  the  derrick 
was  anchored  to  a  deadman  in  the  hill  back  of  the 
abutment  wall. 

The  trolley  was  made  of  a  large  sheave  running 
this  line  with  an  iron  strap  on  either  side  carrying 
chains  and  stone  hooks.  The  closing  line  from  the 
hoist  on  the  boat  was  made  fast  to  these  straps  and 


\ 


/{OerrjckBo^^.—---^-'    'loadUne:^- 


Closing Line%;(§h«ave  _ 
'S forage  Pile 


Shne  placed  here 
[-Abulmenf 
Shne  placed  heng^  ' 

Derrick  boat  rigged  to  liandle  heavy  riprap  stones. 

was  used  to  check  the  load  when  it  reached  the  re- 
quired position.  By  carefully  slackening  both  lines, 
the  load  line  slightly  more  than  the  closing  line,  the 
load  could  be  lowered   accurately   into   place. 

In  operation,  the  boom  on  the  derrick  boat  was 
raised  to  nearly  vertical  position.  Many  of  the  stones 
placed  in  this  manner  weighed  as  much  as  three  tons, 
but  were  easily  handled.  As  the  derrick  could  readily 
be  moved  without  unrigging  the  trolley,  it  was  easy 
to  cover  a  large  area  from  one  anchorage. 


Old  Salamanders  Make  Water  Heaters 

On  many  jobs  hot  water  is  required  for  various 
purposes  and  often  a  portable  heater  of  some  sort  is 
more  desirable  than  the  usual  makeshifts  resorted  to, 
which  are  more  or  less  cumbersome.  Old  salamanders 
fitted  with  coils  of  1-inch  pipe,  solve  the  problem  very 
successfully.  The  coils  can  be  easily  fitted  by  the 
shop  on  the  job.  In  use,  the  heater  is  connected  to 
the  water  line  by  a  hose,  coupled  to  the  lower  end  of 
the  coil  inside  the  salamander.  From  the  upper  end 
of  this  coil  at  the  top  of  the  salamander,  a  second  hose 
is  attached,  with  a  cock  to  shut  oiT  the  supply.  An  ap- 
paratus like  this  is  a  very  useful  device  and  can  find 
application  for  dozens  of  purposes  around  almost  any 
job.  During  very  cold  weather  the  heaters  have  to 
be  drained  when  not  in  use,  as  the  fires  are  liable  to 
go  out,  causing  the  coils  to  freeze  and  burst.  Cheap- 
ness is  one  of  the  favorable  points  about  heaters  of 
this  kind. 


Steel  Company  Organized 

The  Carbon  and  Alloy  Steels  Company,  Limited, 
has  obtained  a  Dominion  charter  with  an  authorized 
capital  of  $1,500,000.  This  company  will  erect  fur- 
naces and  a  foundry  plant  in  Hamilton  for  the  manu- 
facture of  steel  castings,  ingots,  etc.,  by  the  Moffat 
electric  process.  The  company  will  also  take  over 
the  Moft'at-Irving  Steel  Works  of  Toronto,  which  will 
be  moved  here  and  added  to  the  new  plant.  Plans  have 
been  prepared  by  Prack  and  Perrine  for  buildings  that 
will  run  into  about  $100,000.  The  main  building  will  be 
60  ft.  wide  and  400  ft.  long,  and  subsidiary  buildings 
will  cover  an  equal  area.  Another  $200,000  will  be 
spent  in  furnaces,  electrical  equipment,  conveyors, 
cranes,  compressors,  and  other  machirery.  This  plant 
when  fully  equipped  will  give  employment  to  about 


250  men  and  will  have  a  gross  capacity  of  32  tons  of 
molten  steel  per  24  hours. 

The  incorporators  of  the  Carbon  and  Alloy  Steels 
Company  are:  J.  B.  O'Brien,  K.C.,  President  Moffat- 
Irving  Steel  Works,  Ltd.,  Toronto;  H.  J.  Waddie, 
Esq.,  President  the  Canadian  Drawn  Steel  Co.,  Ltd., 
Hamilton ;  J.  W.  Moffat,  Esq.,  Vice-President  Moffat- 
Irving  Steel  Works,  Ltd.,  Toronto ;  John  G.  Gauld,  K. 
C,  Gauld,  Langs  &  Crosthwaite,  Hamilton ;  W.  E. 
Vallance,  Esq.,  late  of  Wood,  Vallance  &  Co.,  Ham- 
ilton. 


Calgary  Branch  C.S.C.E. 

The  regular  monthly  meeting  of  the  Calgary  Branch 
of  the  Canadian  Society  of  Civil  Engineers  was  held  in 
the  Board  of  Trade  Room,  City  Hall,  Calgary,  on 
Thursday  evening,  February  15th.  Mr.  W.  A.  Lamb, 
associate  member  American  Society  of  Civil  Engineers, 
district  engineer  United  States  Geological  Survey, 
Helena,  Montana,  gave  an  interesting  address  on  "The 
Water  Resources  of  Montana  and  Their  Development." 
The  meeting  was  well  attended  by  the  members  of 
the  local  branch  and  a  few  of  their  friends.  A.  S.  Daw- 
son, Chairman  of  the  Branch,  made  a  very  interesting 
report  of  the  annual  meeting  of  the  parent  society, 
which  he  attended  in  Montreal  in  January. 


Agriculture  and  the  Engineer 

The  Ottawa  branch  of  the  Canadian  Society  of 
Civil  Engineers  held  their  second  luncheon  for  the 
year  at  the  Chateau  Laurier  on  March  1.  The  guest 
of  the  Society  was  Mr.  Martin  Burrell,  who  addressed 
the  branch  on  the  subject.  "Agriculture  and  the  En- 
gineer." 

Encouraging  Imperial  Trade 

The  Montreal  Builders'  Exchange  have  issued  a 
circular  to  the  members  with  a  view  to  encouraging 
trade  between  Great  Britain  and  Canada.  It  is  asked 
that  members  who  desire  to  take  up  agencies  for  Brit- 
ish manufactured  goods  should  supply  the  secretary 
with  particulars  of  the  class  of  goods  to  be  handled, 
and  also  what  class  of  British  goods  members  are  pre- 
pared to  purchase  for  their  own  use.  This  information 
will  be  regarded  as  confidential. 


Mainly  Constructional 

East  and  West — From  Coast  to  Coast 


The  building  permits  issued  in  Welland,  Ont.,  for  the 
month  of  February  this  year  are  valued  at  $8,200,  as  com- 
pared with  $380  in  the  same  month  in  1916.  The  total  for 
the  two  months  of  the  year  is  $10,715,  as  against  $4,993  dur- 
ing the  corresponding  period  last  year. 

Negotiations  are  under  way  between  the  council  of 
Burnaby,  B.C.,  and  the  Dominion  Film  Corporation,  regard- 
ing the  establishment  of  a  motion  picture  plant  at  that  town. 
The  corporation  wishes  to  obtain  a  site  of  SO  acres  for  the 
erection  of  a  studio  and  necessary  buildings. 

The  builders  of  the  city  of  Hamilton,  Onf.,  recently 
interviewed  building  inspector  Whitelock,  when  the  matter 
of  having  wider  areas   left   between   buildings   being  erected 
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yas  discussed,  and  it  was  decided  to  have  a  by-law  drafted 
that  end  to  be  taken  up  by  the  city  council. 
At  the  annual  meeting  of  the  Board  of  Trade,  of  Corn- 
wall, Ont.,  it  was  decided  to  petition  the  Ontario  Govern- 
flicnt  to  include  roads  which  exist  in  towns  and  villages,  and 
which  will  connect  with  the  proposed  new  Montreal  to 
/indsor  highway,  as  "a  part  of  the  new  highway  scheme. 

The  estimates  of  City  Architect  Pearse,  of  Toronto,  for 
Expenditures  in  his  department  for  the  year  1917  total  $68,- 
|89.     This  sum  includes  $r,00  for  tests  on  big  concrete  jobs. 

The  Aetna  Development  Company,  Limited,  has  been 
icorporatcd  with  a  capital  of  $140,000,  head  office  at  Mont- 
Teal. 

Tin-  developiiifut  of  the  Dewdney  Mine  on  Sydney  In- 
Et,  by  the  Alaska  &  B.  C.  Metal  Company,  is  now  said  to  be 
krocecding  rapidly.  A  200-ton  concentrator  is  being  erected 
kt  the  site.  The  same  company  is  developing  the  Jumbo 
Ind  Crow  properties  on  Tofina  .'\rm,  an  inlet  of  Clayoquot 
Sound. 

An  amendment  to  the  building  by-law  has  been  passed  by 

le   city   council    of    New    Westminster,    B.C.     This    amend- 

lent  prohil)its  the  erection  of  a  shack,  hut  or  cabin  within 

pertain  specified  areas  in  the  city,  a  shack,  hut  or  cabin  being 

llassified   as   a  one-storey  building   liavin^   a   floor   area   not 

fxceeding   five  hundred   feet. 

In  London,  Ont..  21  building  permits  were  this  year 
issued  during  the  month  of  February  at  a  value  of  $1S.30'), 
as  compared  with  l.^  last  year  in  the  same  month,  valued  at 
$18,7G5.  The  total  for  this  year  up  to  the  end  of  February 
is  37  permits,  value  $33,740,  while  last  year  in  the  corres- 
ponding period  there  were  24  permits,  value  $37,995. 

The  Board  of  Works  of  New  Westminster,  B.C.,  is 
juilding  a  concrete  arch  for  the  protection  of  a  pipe  run- 
ning under  Columbia  Street  in  front  of  the  City  Hall,  which 
carries  off  the  water  from  Herring's  ravine,  preparatory  to 
filling  in  the  old  cedar  culvert  through  which  this  pipe  was 
laid.  The  object  of  this  is  to  protect  the  vitrified  pipe  from 
the  weight  of  the  fill,  sluiced  down  on  it  with  the  fire 
hydrants. 

A  dejjutation  from  the  counties  of  Ontario,  east  of 
Toronto,  recently  waited  on  the  members  of  the  provincial 
cabinet  and  presented  a  request  that  the  proposed  highway 
from  Windsor  to  the  Quebec  boundary  should  follow  the 
route  of  the  old  Kingston  Road  from  Toronto  eastwards. 
The  Premier  and  the  Minister  of  Public  Works,  however, 
stated  that  the  highway  would  be  located  to  serve  the  best 
interests  of  the  province  an<I  not  under  any  political  in- 
fluence. 

The  Toronto  Harbor  Commission,  which  is  construct- 
ing the  foundation  for  the  big  steel  plant  at  the  foot  of 
Cherry  Street,  for  the  British  Forgings,  Limited,  have  re- 
ported very  favorable  progress  on  the  work  on  the  founda- 
tions, which  are  of  piles  and  concrete.  They  are  rushing 
the  job,  and  expect  to  be  on  the  steel  work  by  April  I.  The 
steel  plant  will  be  a  one-storey  structure  covering  30,000 
square  feet,  and  will  have  ten  electric  furnaces  with  a  daily 
output  of  300  tons. 

It  is  stated  that  the  Canadian  Pacific  Railway  will  save 
$2o0,000  annually  on  one  item  by  the  construction  of  its 
$13,000,000  tunnel  under  Rogers'  Pass  in  the  Rocky  Moun- 
tains. Hitherto  the  trains  over  the  mountains  above  the 
new  tunnel  were  forced  to  run  through  four  and  one-half 
miles  of  snowsheds  in  winter.  The  17,400  trains  passing  over 
this  section  of  the  road  each  year  were  always  in  danger  of 
mountain  rock,  earth  and  snowslides,  but  with  the  new  tunnel 
this  will  be  remedied. 

Legislation   has   been   introduced    in   the   Provincial    I'ar 


liament  of  Ontario,  by  Hon.  Finlay  Macdiarmid,  Minister  ot 
Public  Works,  providing  that  the  government  may  designate 
as  a  provincial  road  any  main  road  in  a  county  system  and 
to  contribute  a  grant  of  60  per  cent,  of  the  cost  of  construc- 
tion. This  would  mean  an  addition  of  20  per  cent,  upon 
the  present  grant.  The  road  would  then  come  under  a 
measure  of  provincial  control  and  would  have  a  higher 
type  of  construction.  These  roads  would  draw  the  traffic 
from  ordinary  county  and  township  roads  and  carry  it  to 
the    big   provincial    highways. 

The  civil  suit  of  the  Province  of  Manitoba  against 
Thomas  Kelly  and  Sons,  former  contractors  of  the  Parlia- 
ment buildings,  is  to  be  settled  out  of  court,  by  H.  B.  Hud- 
son, Attorney-General.  The  government  entered  suit  against 
the  Kdly  firm  for  the  return  of  large  sums  of  money  alleged 
to  have  been  over-paid  on  the  buildings.  The  contractors 
disputed  the  government's  claims  and  entered  a  counter 
claim  for  damages.  By  the  settlement  which  has  been  ef- 
fected, each  party  will  name  an  arbitrator,  and  if  they  can- 
not agree  as  to  the  financial  status  of  the  contract,  the  mat- 
ter is  to  be  left  to  Robert  H.  Macdonald,  of  Ross  &  Mac- 
donald,  architects,  of  Montreal,  for  final  decision. 

The  Victoria  Museum  at  Ottawa,  where  Parliament  now 
sits,  has  again  shown  signs  of  collapse.  The  building  was 
erected  in  1907  and  ever  since  there  has  been  trouble  with 
the  structure.  Several  years  ago  the  building  gave  evidences 
of  collapse  and  a  body  of  engineers,  after  investigation, 
recommended  certain  alterations,  among  them  the  removal 
of  the  heavy  front  Norman  tower.  This  was  done,  at  an 
expenditure  of  some  $15,000,  and  the  building  was  rein- 
forced. .  Now,  however,  the  .building  is  again  showing  de- 
fects. One  corner  has  been  found  to  be  nearly  two  feet 
out  of  plumb.  The  corner  is  being  reconstructed  and 
strengthened  so  that  there  will  be  no  danger  of  collapse 
when    Parliament   reassembles   on   April   19. 

Since  the  old  wooden  bridge  on  Keith  Road  over  the 
Capilano  River  has  been  condemned,  the  councils  of  the 
districts  of  North  and  West  Vancouver  have  been  conferring 
as  to  the  provision  of  facilities  for  pedestrian  traffic  at  least 
across  the  river  at  that  point.  In  order  that  the  residents 
in  that  section  may  reach  the  Capilano  car  terminals,  it  is 
proposed  to  erect  a  six-foot  suspension  bridge  at  or  near 
the  wooden  bridge  site,  with  towers  at  either  end  and  stiff- 
ening cables  from  both  banks.  A  proposition  is  also  under 
way  for  a  joint  arrangement  with  the  Capilano  Timber  Com- 
pany which  is  building  a  bridge  over  the  C"apilano  for  its 
logging  railway,  providing  for  a  bridge  sufficiently  wide  to 
accommodate  vehicular  traffic  and  by  means  of  a  newly  con- 
structed road  up  the  west  bank  of  the  Capilano  make  a  con- 
nection  with   the    Keith    Road. 


Personal 

Lieut.  J.  K.  Pringlc.  of  the  Royal  Engineers,  has  been 
attached  to  the  Indian  army  and  left  some  time  ago  for 
the  East.  After  a  short  stay  in  India  he  will  proceed  to 
Mesopotamia  to  join  the  Indian  expeditionary  force  operat- 
ing on  the  Tigris.  Previous  to  enlisting  Lieut.  Pringle  had 
been  a  student  at  the  Faculty  of  Applied  Science  and  Engi- 
neering of  the  University  of  Toronto.  His  home  is  at  Ham- 
ilton,  Ont. 

Mr.  M.  A.  Grainger,  who  has  beti,  .m.iis  chief  forester 
for  the  province  of  British  Columbia  since  Mr.  H.  R.  Mac- 
Millan's  appointment  as  lumber  commissioner  to  study  for- 
eign markets,  has  now  been  appointed  chief  forester.  Mr. 
Grainger,  who  is  a  graduate  of  King's  College,  Cambridge. 
England,  came  to  Canada  in  1897.  He  joined  the  Forestry 
Branch  upon  its  inauguration  and  has  occupied  an  important 
]io<iii«in   in  it   ever  since. 


Contracts   Department 
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News    of    Special    Interest    to    Contractors,    Engineers,    Manufacturers    and 

Dealers  in  Building  Supplies 


Waterworks,  Sewerage   and 
Roadways 

Aurora,  Ont. 

The  consulting-  engineers,  James  Lou- 
den &  Hertzberg-,  Excelsior  Life  Build- 
ing, Toronto,  presented  report  to  the 
Town  Council  on  l-'eb.  27  regarding  sew- 
age system.  Schemt  includes  a  collect- 
ing system,  low  level  pumping  plant,  and 
disposal  works  at  estimated  cost  of  $87,- 
600  .  Work  will  likely  start  this  summer. 

Barton  Township,  Ont. 

The  Township  Council  are  considering 
recommendation  for  the  building  of  wa- 
ter tanks.  Reeve,  George  Webb,  Stinson 
Street,  Hamilton. 

Edmonton,  Alta. 

The  City  Council,  engineer,  A.  W. 
Haddow,  are  considering  the  erection  ot 
an  addition  to  filtration  plant,  consisting 
of  a  new  liquid  chlorine  plant,  four  steel 
lilters  complete  with  equipment,  and 
completion  of  the  new  clear  water  basin. 
Cost,  $5,400. 

The  chairman  and  engineer,  A.  W.  Had- 
dow, has  recommended  to  the  City  Coun- 
cil a  sewer  extension  in  the  lane  west  of 
One  Hundred  and  Twenty-seventh  St., 
from  One  Hundred  and  Ninth  Avenue  to 
One  Hundred  and  Thirteenth  Avenue,  to 
cost  $7,100. 

Harrow,  Ont. 

The  liusiness  men  plan  to  take  up  with 
the  Township  Council  the  question  ot 
paving  Main  Street  in  the  spring.  Clerk, 
J.  H.  MadiU. 

Lindsay,  Ont. 

Tenders  will  be  received  addressed  to 
the  Water  Commision,  Town  Council,  un- 
til noon  March  15  for  the  erection  of  an 
addition  to  the  pump  house.  Flans  ana 
specifications  at  the  office  of  the  engi- 
neer, Kerry  &  Chace,  Ltd.,  550  Confed- 
eration Life  Building,  Toronto,  or  at  the 
office  of  the  Water  Commission. 

Ottawa,  Ont. 

The  Central  Canada  Exhibition  Asso- 
ciation, City  Hall,  will  lay  4,874  square 
yards  of  Tarvia  macadam  roadway  in  the 
exhibition  grounds.     Clerk,  J.  K.  Paisley. 

Sarnia,  Ont. 

The  citizens  plan  to  petition  the  City 
Council  for  a  cement  pavement  on  Lon- 
don Road. 

CONTRACTS    AWARDED. 

Lacolle,  Que. 

The  Municipality  of  Notre  Dame  du 
Mont  Carmel  have  awarded  the  general 
contract  for  the  laying  of  cement  side- 
walks, to  cost  $5,000,  to  Laurin  &  Daig- 
neault,  Napierville,  or  Lacolle,  Que. 

Ottawa,  Ont. 

The  Waterworks  Department,  City 
Council,  have  awarded  Drummond,  Mc- 
Call  Co.,  28  Victoria  Square,  Montreal, 
the  general  contract  for  the  supplying  of 
valves. 

St.  Clements.  Man.  ' 

The    Rural    Municipal    Council,    clerk, 


Thomas  Munn,  have  awarded  the  c in- 
fracts for  placing  3,000  yards  ot  gravel 
on  the  main  highway  to  Cox  )k  .Macdcn- 
aid  and  Mr.  Hicncabuch. 

Tecumseh,  Ont. 

W.  Gauthier  has  been  awardc-d  tlic 
general  contract  for  the  erection  of  a 
$30,000  waterworks  for  the  Ean  Claire 
Waterworks  Company,  Ltd.  En^^inecr, 
R.  W.  Code,  Board  of  Trade  JJuilding, 
Windsor.  Contracts  for  equipment  will 
be  awarded  shortly. 


Railroads,  Bridges  and  Wharves 

Alberta,  Province  of. 

The  Canadian  Xorthern  Railway,  dis- 
trict engineer,  Mr.  Eraser,  C.N.R.  Station, 
Edmonton,  plans  to  fence  about  14  miles 
of  right  of  way  on  Brazeau  Line  this 
year.     Cost,   $6,000. 

Cornwall,  Ont. 

Jhe  Cedars  Rapids  Transmission  Com- 
pany, of  Xew  York  State,  president,  E. 
A.  Stoughton,  Potsdam,  N.Y.,  are  con- 
sidering the  erection  of  a  sub-station. 
Three  thousand  h.p.  unit  will  be  installed 
and  additions  made  as  required. 

New  Brunswick.  Province  of. 

Tenders  will  be  received  Ijy  the  Minis- 
ter, B.  F.  Smith,  Fredericton,  N.B..  De- 
partment of  Public  Works,  I'roviiicial 
Government,  until  noon  March  21,  for 
the  erection  of  a  bridge,  "Perry  Point." 
Plans  and  specifications  at  the  Pulilic 
Works  Department.  Fredericton:  the 
Provincial  Government  Rooms,  St.  John; 
the  residence  of  Mr.  Hedley  V.  Dickson. 
M.L.A..  Hammond  River.  King's  Coun- 
ty, and  at  the  store  of  Mr.  George  B. 
Jones,  M.L.A.,  Apohaque,  King's  County. 

St;  Tite.  Que. 

The  Village  Council  are  considering 
the  erection  of  four  bridges,  costing- 
$10,000.  Engineer,  J.  E.  Vallee,  care  of 
secretary-treasurer,  J.   Cloutier. 

Ste.  Ursule,  Que. 

The  Municipal  Council,  secretary-trea- 
surer. M.  L.  Louis,  will  call  tenders  dur- 
ing the  summer  for  the  erection  of  a 
steel  bridge  over  the  Maskinonge  River. 

CONTRACTS    AWARDED. 

Hamilton,  Ont. 

The  Ottawa  Contractors,  Ltd.,  Cathar- 
ine St.  N.,  have  been  awarded  the  gen- 
eral contract  by  the  Parks  Board,  City 
Council,  for  repairs  to  wharf  at  Wabasso 
Park,  to  cost  $4,000. 


Public  Buildings,  Churches 
and  Schools 

Amqui,  Que. 

The  Roman  Catholic  congregation  are 
considering  the  erection  of  a  $75,000 
stone  church,  and  have  appointed  Thos. 
Raymond,  43  Carron  Street,  Quebec,  ar- 
cnitect.  Tenders  will  be  called  in  May 
or  June. 


Brampton,  Ont. 

The  High  .School  Board  have  decided 
to  raise  .$60,000  by  debentures  for  tne 
erection  of  a  high  school.  Chairman,  Dr. 
J.  G.  Roberts. 

Chauvin,  Alta. 

Secretary-Treasurer  G.  A.  Woodward. 
Board  of  Education,  is  receiving  tenders 
until  noon  March  10  for  the  erection  of 
a  school.  Plans  and  specifications  with 
the  board  or  secretary-treasurer. 

Dartmouth,  N.S. 

IMie  erection  of  an  $80,000  school  is 
contemplated  by  the  School  Board.  Sec- 
retary-treasurer, A.  Elliot. 

East  Angus,  Que. 

Tenders  are  being  received  by  the 
secretary-treasurer  of  the  School  Boara, 
J.  E.  Palmer,  until  2  p.m.  March  15  for 
the  erection  of  a  $25,000  academy  school. 
Plans  and  specifications  with  the  secre- 
tary-treasurer. 

East  Angus,  Que. 

]'.  Boisvcrt  is  preparing  plans  for  a 
$40,000  college. 

Halifax.  N.S. 

Harris  &  Harris,  Keith  Building,  arc 
preparing  sketch  plans,  and  tenders  will 
l)e  called  soon  for  the  erection  of  a  $4,000 
two-storey  frame  church  for  the  St.  Mal- 
thias  Church,  Windsor  Street. 

ThQ  Military  Hospital  Commission, 
Custom  House,  contemplate  converting 
of  exhibition  buildings  into  hos'pital  for 
returned  soldiers.  Chairman.  Dr.  Arm- 
strong. .Architect,  Department  of  Works. 

Hamilton,  Ont. 

The  City  Council,  engineer,  E.  R.  Gray, 
City  Hall,  are  having  plans  prepared  and 
will  call  tenders  soon  for  the  erection  "t 
coal  sheds  and  chutes,  to  cost  $25,000. 

London,  Ont 

Plans  are  being  prepared  by  Brigadier 
G.  Miller,  Albert  Street,  Toronto,  lor  an 
$8,000  two-storey  white  brick  addition  to 
hospital  on  Riverview  Avenue  for  the 
Salvation  Army. 

New  Glasgow,  N.S. 

The  Town  Council  have  purchased  a 
site  on  Stellarton  Road,  on  which  they  in- 
tend to  erect  a  nurses'  home.  Town 
Clerk.  James  Roy. 

New  Lunnon,  Alta. 

Plans  are  drawn  and  tenders  will  be 
called  about  March  15  by  the  school  dis- 
trict, chairman,  R.  Goddard.  for  the  erec- 
tion of  a  one-storey  school. 

Ponoka,  Alta. 

The  Department  of  Public  Works. 
I'rovincial  Government,  Parliament 
Buildings,  Edmonton,  has  appointed  R. 
Blakey,  Parliament  Buildings.  Edmonton, 
as  architect  to  draw  plans  for  an  addi- 
tion to  the  asylum. 

St.  Columbia,  East  Point,  P.E.I. 

Chappell  &  Hunter.  DesBrisay  Block, 
Charlottetown,  have  been  appointed  ar- 
chitects and  are  preparing  plans  for  a 
chapel  and  parochial  hall  for  the  St.  Col- 
umbia congregation. 
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Industrial  Ganada  is  Finding  Herself 

THE  .splendid  industrial  building.s  that  have  been 
erected,at  many  points  in  Canada  during  the  re 
cent  past  arc  probably  the  best  indication  ot 
the  increa-singly  imf)ortant  position  this  coun- 
try is  assuming  in  the  commercial  world.  Yet  we  be- 
lieve this  position  is  all  too  little  understood,  even  by 
some  of  our  own  citizens.  On  this  account  we  art 
devoting  a  large  portion  of  this  issue  to  a  description 
and  discussion  of  Canada's  industrial  buildings  and 
building  problems. 

The  position  of  Canada  as  a  manufacturing  coun- 
try is  becoming — as  a  matter  of  fact,  has  already  be- 
come— established.  The  war  in  itself  has  donemore, 
l)erhaps,  to  secure  this  recognition  than  any  other 
single  factor,  inasmuch  as  it  has  led  to  the  expansion 
of  our  industrial  conditions  to  an  extent  hitherto  un- 
precedented, and  has  given  an  opportunity  for  Can- 
adian manufacturers  to  show  their  readiness  and  ability 
to  supply  an  empire's  need.  Not  only  in  manufacture 
of  war  products,  however,  has  Canada  shown  expan- 
sion, but  in  the  peaceful  industries  as  well,  the  fac- 
tories are.  as  a  general  rule  operating  at  capacity  rates. 
The  year  1916  has  been  remarkable  inasmuch  as  it 
indicated  that  the  slump,  so  far  as  our  building  activi- 
ties are  concerned,  has  been  successfully  overtaken. 
As  mentioned  in  a  ])revious  issue  of  the  Contract  Re- 
cord, the  value  of  building  permits  for  the  principal 
cities  and  towns  of  Canada  during  1916  was  18  per 
cent,  in  excess  of  the  value  in  the  preceding  year. 
This  bettered  condition  is  attributed  largely  to  the 
increasing  number  of  factories  and  other  industrial 
buildings.  There  have  been  comparatively  few  houses 
or  office  buildings  erected  in  the  last  year,  and  any 
building  expansion  that  may  have  been  observed  is 
.      .  ^  almost  entirely  accounted  for,  therefore,  by  an  aug- 
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Owing  to  lack  of  space  the  third  article  of  the 
series  on  the  constructional  features  of  the  Greater 
Winnipeg  Aqueduct  will  be  held  over  until  the 
next  issue. 


liie  replies  received  from  a  questionnaire  sent  to 
the  industrial  authorities  of  Canadian  cities,  repre- 
sentative examples  of  which  are  reprinted  elsewhere, 
intimate  that  throughout  the  length  and  breadth  of 
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Canada,  with  only  rare  exceptions,  remarkable  activity 
in  industrial  conditions  is  apparent,  evidenced  by  the 
erection  of  new  factories,  or  the  extension  of  existing 
ones,  aggregating  in  value  perhaps  $30,000,000.  The 
plants  described  herein  must  be  taken  as  merely  typic- 
al, as  it  is  beyond  the  scope  of  possiliility  to  include 
more  than  representative  cases. 

One  very  important  condition  that  characterizes 
Canada's  industrial  situation  is  the  favor  with  which 
United  States  firms  look  upon  the  Canadian  market 
and  Canadian  export  possibilities.  The  outlay  for 
plants  built  by  United  States  concerns  forms  a  very 
considerable  proportion  of  the  total  and  within  the 
last  two  years  over  fifty  companies  from  across  the 
border  have  built  factories  and  commenced  operations. 
Hamilton,  for  example,  reports  nine  new  industrial 
developments  by  such  companies  during  1916,  while 
eighteen  have  located  in  Windsor,  and  it  was  stated 
very  recently  at  the  IMontreal  Builders'  Exchange  that 
over  four  hundred  American  firms  had  made  enquiries 
for   factory,   shop   and  warehouse   sites,   in   that   city. 

These  examples,  with  the  more  copious  matter 
contained  in  the  news  pages,  will  indicate  the  impetus 
that  industry  in  the  Dominion  has  experienced  in 
1916,  an  impetus  which  shows  no  sign  of  letting  up, 
but  which  will  stimulate  conditions  through,  perhaps, 
many  a  year  to  come.  The  possibilities  for  the  immedi- 
ate future  are,  to  say  the  least,  hopeful.  The  Domin- 
ion's industries  have  been  established  on  a  basis  that 
gives  them  a  prominent  place  in  the  world  afi^airs. 


ferring  to  the  use  of  hydrated  lime  in  concrete  is  en- 
titled "Dependable  Concrete."  This  bulletin  will  be 
sent  to  anyone  upon  request.  The  offices  of  the  bureau 
are  located  at  Pittsburg,  Pa. 


Hydrated  Lime  Consumption 

The  estimated  consumption  of  hydrated  lime  in  the 
United  States  during  the  year  1916  is  shown  by  Mr.  1!. 
F.  Laughlin,  of  the  United  States  Geological  Survev. 
to  be  710,000  tons,  an  increase  of  129,000  tons,  22.2  per 
cent. 

While  it  is  only  fair  to  assume  that  a  part  of  this 
increase  has  been  brought  about  by  the  conditions  pre- 
vailing in  the  United  States  during  1916,  at  the  same 
time  due  credit  must  be  given  to  the  work  of  the  Hy- 
drated Lime  Bureau  during  the  past  two  years  in 
developing  new  tonnage  for  this  commodity.  The 
Hydrated  Lime  Bureau  is  an  institution  organized  and 
maintained  by  a  large  number  of  hydrated  lime  manu- 
facturers for  the  purpose  of  giving  to  engineers,  archi- 
tects, and  contractors  complete  and  accurate  informa- 
tion relative  to  the  use  of  hydrated  lime  for  building 
purposes.  This  bureau  is  just  entering  upon  its  third 
year  of  life.  During  the  past  two  years,  however,  a 
great  deal  of  de\elopment  work  has  been  accomplished 
and  a  great  deal  more  has  been  planned.  At  the  recent 
annual  meeting  of  the  Hydrated  Lime  Bureau  an  ex- 
cellent report  was  made  by  the  working  force,  showing 
what  has  been  accomplished  during  the  past  year, 
both  in  the  way  of  pubhcity  and  direct  field  work.  The 
work  of  this  bureau  is  gradually  spreading  to  Cana- 
dian territory,  the  iDureau  receiving  each  week  a  rather 
large  number  of  enquiries  from  Canadian  builders.  At 
the  present  one'  Canadian  manufacturer  of  hydrated 
Hme  is  a  member  company  of  the  bureau,  and  is,  of 
course,  receiving  the  benefits  to  be  derived  from  an 
organization  of  tliis  kind.  It  is  to  l)e  hoped  that  all 
Canadian  manufacturers  of  this  important  building 
material  will  interest  themselves  in  the  work  of  this 
bureau. 

One  of  the  important  phases  of  their  work  is  to  give 
free  distribution  of  bulletins  referring  lo  the  uses  of 
hydrated   lime.     One  of  their   recent  publications  re- 


Toronto  Branch  C.S.C.E. 

The  regular  monthly  meeting  of  the  Toronto 
Branch  of  the  Canadian  Society  of  Civil  Engineers,  on 
Friday,  March  9,  was  .addressed  by  Captain  D.  M. 
Mathieson,  Canadian  Engimeers',  on  "The  Engineer  in 
France."  In  outlining  some  features'  of  the  warfare 
in  France  and  the  part  which  the  engineers  take,  he 
particularly  emphasized  the  responsibility  that  is  at- 
tached to  engineering  units.  The  advice  of  engineer- 
ing officers  is  sought  before  planning  any  movement 
or  arrangement  of  any  kind  and  the  troops  of  the  en- 
gineering units  act  as  supervisors,  using  infantry  troops 
as  their  labor  source.  Captain  Mathieson  drew  special 
attention  to  the  fact  that  the  sapper  acts  as  a  foreman 
over  working  parties,  including  from  50  to  200  men. 
The  engineering  subaltern  in  many  instances  is  super- 
ior to  an  infantry  battalion  commanding  officer.  The 
work  which  the  engineers  in  France  perform  or  super- 
vise is  stupendous,  including  as  it  does  the  sanitary 
and  water  supply  arrangements  of  an  area  as  densely 
populated  as  any  large  city,  matters  of  transport  of 
all  kinds,  artillery  and  machine  gun  emplacements, 
trench  making  and  maintenance,  consolidation  of 
enemy  territory,  billet  arrangements,  the  parking  and 
supply  of  all  materials  besides  contributing  advice  on 
the  tactical  manoeuvres  of  combatant  units. 


Gutting  Down  Finishing  Costs 

Comparative  costs,  between  hand  floating  and  fin- 
ishing by  the  belt  method,  which  has  been  recently 
advocated  and  successfully  used  in  Wayne  County, 
Michigan,  and  other  points,  as  mentioned  in  the  Con- 
tract Record  of  October  4,  1916,  p.  954,  show  a  de- 
cided reduction  in  costs  and  truer  finish  with  the  use 
of  the  belt  method.  This  method  consists  of  the  use 
of  two  or  three  canvas  belts  slightly  longer  than  the 
width  of  the  road,  which  are  worked  across  the  road 
with  a  crosswise  and  longitudinal  motion,  resulting  in 
well  compacted,  dense  concrete,  with  a  true  surface. 

The  comparative  costs  are  set  forth  in  a  very  in- 
teresting  record    kept   on    a    job    in    Kenton    County, 
Kentucky,  as   follows : 
By  hand  float  finish,  first  class  job : 

Finishers,  12  hours,  at  $0.50 $  6.00 

Asst.  finisher,   12  hours,  at  $0.35 4.20 

Cost   per   day $10.20 

Average  cost  per  square  yard,   1.7  cents. 
By  belt  finish,  first  class  job : 

Finishers,  10  hours,  at  $0.35 $  3.50 

Asst.  finisher,  8  hours,  at  $0.25- 2.00 

Cost  per  day $  5.50 

Average  cost  per  square  yard  0.9  cent. 


•  A  record  in  small  salaries  for  engineers  appears 
to  have  been  reached  by  a  Welsh  urban  district  whose 
surveyor  recently  tendered  his  resignation  on  the 
grounds  that  "the  salary  he  received  for  doing  all  the 
work  pertaining  to  the  office  of  surveyor  amounted  to 
only  four  pence  a  day  and  there  was  a  good  bit  of 
work  to  be  done." 
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Architecture    in    Industrial    Buildings 

Aside  From  Feature  of  Added  Attractiveness  It  Has  An  Advertising 
Value  —  Influence   on   the    Employees  —  Extra    Cost    is    Negligible 


Ol'  the  many  features  that  must  be  considered  in 
the  desij^n  and  layout  of  a  factory  l)uildin}^  no 
one  ai)pears  to  be  more  nej^lected  than  its  archi- 
tecture. 'I'rue,  the  vahie  of  appearance  is  to- 
day receiviu.i,^  more  consideration  than  heretofore,  but 
for  every  one  factory  erected  witli  any  semi)lance  of 
beauty  attached  to  it  there  are,  possi])ly,  still  a  dozen 
bein;,^  built  without  the  least  rej^ard  at  all  for  attrac- 
tiveness. This  sad  state  is  due  to  a  lack  of  api)recia- 
tiort  of  the  value  of  architecture  in  industrial  buildin.i; 
desijiu  on  two  dififerent  scores.  On  the  one  hand  the 
professional  architect  is  him.self  lar<iely  to  blatne  for 
the  deploral)le  lack  of  factories  of  j^ood  api)earance. 
The  averafic  architect  has  hitherto  ref,'arded  a  factory 
as  somethinji  entirely  without  the  held  in  which  he 
exercises  his  aljility,  and  he  has  failed  to  appreciate 
the  opportunities  that  are  open  to  him,  feelinj,',  per- 
haps, that  the  factory  is  to6  prosaic  and  too  much  asso- 
ciated with  mere  money-makin-j  to  be  f^iven  over  to 
the  thou},dits  of  his  artistic  mind.  On  the  other  hand, 
the  averas^e  manufacturer  or  factory  owner  is  apt  to 
consider  arcliilecture  an  added  expense  and  a  poor  in- 
vestment that  detracts  from  his  profits  and  j^ains  for 
him  at  best  only  something;;  f^ood  to  look  ui)on.  His 
practical  mind  does  not  comprehend  the  advantasj^es 
that  are  attached  to  a  factory  of  good  appearance. 

Attractiveness  a  Paying  Investment 

Ccjnditions  are  improving,  although  even  yet  they 
are  far  from  what  they  might  be.  The  architectural 
profession  and  the  designers  are  recognizing  that  in 
iiulustrial  architecture  there  is  o])ened  an  imlimitcd 
field  for  artistic  ingenuity,  and  the  owners  and  manu- 
facturers are  realizing  that  the  factory  with  good  taste 
written  upon  it  is  not  a  mere  emblem  of  i)hilanthropy, 
but  an  investment  that  may  yield  unexjjected  returns. 
The  experiences  of  those  firms  most  associated  with 
the  incorporation  in  their  plaints  of  artistic  designs 
otTer  am|)le  testimony  that  the  good-looking  factory, 
e\en  though  only  tolera])ly  presentable,  can  and  docs 
pay.  and  |)ay  handsomely. 

Ugliness  is  no  more  necessary  in  the  factory  than 
in  the  public  monument  or  the  pri\  ate  residence.  Many 
industrial  buildings  are  handsome  structures,  but  in 
being  handsome  they  do  not  need  to  have  their  factory 
jjurpose  obliterated.  The  aim  of  factory  architecture 
is  to  keep  the  factory  qualities  ])redominant,  but  to 
endow  them  with  an  attraction  that  relieves  the  i>urely 
utilitarian.  This  is  not  gained  by  the  inconsistent  or 
haphazard  ajvplication  of  ornament  on  an  ugly  back- 
ground, but  can  be  attained  only  by  a  considerate 
treatment  of  the  things  that  must  be  present  to  pro- 
duce a  result  that  api)eals  to  the  sense  of  good  taste 
and  proi)rietv. 

The  question  that  at  once  presents  itself  is:  Is  it 
worth  while  improving  manufacturing  buildings  archi- 
tecturalh- — in  other  words,  does  it  pay?  Ancl  the  an- 
swer to  this  depends  on  the  practical  benefits  and  ad- 
vantages that  arc  attached  to  the  quality  of  attractive- 
ness. 

.\n  artistically  tlesigned  manufacturing  buililing 
mav  be  considered  as  producing  results  in  a  three-fold 
direction.      I'irst,  outsiders  carr\    aw.u    an  impression 


that  will  be  good  or  bad  according  a.s  the  building  is 
attractive  or  the  reverse ;  or,  putting  it  in  another  light, 
there  is  an  advertising  value  attached  to  every  go<Kl- 
looking  industrial  building.  In  the  second  place,  the 
design  and  appearance  of  a  factory  has  an  ufevitahie 
and,  on  this  account,  a  most  important,  effect  on  the 
employees  who  work  in  it ;  and,  lastly  on  the  owner 
himself,  the  value  of  architecture  will  have  a  very  po- 
tent iiiHuencc. 

Advei^ising  Value  of  an  Impressive  Factory 

The  first  and  one  of  the  nujst  practical  reasons  for 
the  existence  of  the  beautiful  and  attractive  factory  is 
that  it  is  a  good  advertisement.  The  manufacturer 
whf)  throws  away  any  source  of  free  advertisement  is 
mis.sing  an  <)pportunity  ft)r  excellent  publicity,  and  loi 
this  rea.son  he  should  u.se  every  opportunity  to  displav 
the  merits  and  attractions  of  his  factory.  Nothing  i- 
more  widely  used  to  create  a  favorable  impression"  bv 
a  prosperous  concern  than  a  picture  of  its  plant,  i)r(i- 
vided  it  is  first  cla.^s,  substantial,  and  attractive,  in 
the  average  customer's  mind  tliere  seems  to  be  an  in- 
separable connection  between  a  tine  building  and  lirst- 
dass  product  and  a  bad  building  and  a  poor  product. 
Hence,  a  well-appearing  factory  may  prove  (»f  inestim- 
able value  in  securing  trade,  and  it'is  to  the  manufac- 
turer's interest  that  the  impression  created  by  an  illus- 
tration of  his  factory,  whether  appearing  in  newspaper, 
catalogue,  or  advertisement,  should  be  a  favorable  one. 
The  extra  expense,  then,  that  mav  be  occasioned  in 
addmg  beauty  may  be  regarded  as  an  advertising  in- 
vestment that  will  vield  ample  returns  by  drawin- 
trade.  '^ 

Attractive  Surroundings  Influence  Employees 

In  its  effect  on  employees,  a  factory,  well  designed 
and  m  good  taste,  has  a  very  intiuent'ial  effect.  It  is 
well  known  and  appreciated  that  an  employee's  labor 
and  outijut  is  largely  governed  bv  his  mental  attitude 
towards  his  work.  If  the  maximum  output  is  desired, 
then  the  surroundings  of  the  workmen  should  be  such 
as  to  improve  this  mental  attitude.  I'.v  making  the 
building  beautiful  and  the  environments  attractive  a 
man  cannot  but  be  intluenced  beneticiallv,  and  every 
such  stimulation  serves  to  make  his  work  easier.  I  "ride 
IS  a  very  important  thing,  and  it  is  well  known  that 
employees  show  a  great  deal  of  pride  in  good  surround- 
ings and  pleasant  working  conditions,  and  this  in  itself 
has  a  strong  influence  on  the  character  of  their  work, 
and  makes  it  much  easier  to  pin  their  allegiance  to  the 
owner  of  such  a  shop. 

Even  the  owner  is  not  immune  from  visual  influ- 
ences. As  a  general  rule,  he  is  more  susceptible  to 
aesthetic  impressions  than  his  employees,  and  it  is  only 
right  that  he  should  remove  all  cheerless  and  uninspir- 
ing surroundings  from  the  place  where  he  spends  -inv- 
where  from  one-third  to  (me-half  his  life.  The  average 
manufacturer  .spends  a  great  deal  of  his  wealth  in  pro- 
viding himself  with  a  beautiful  home  and  attractive  fur- 
nishings, but  he  contents  himself  with  the  most  mat- 
ter-of-fact office  surroundings.  The  experience  of  those 
who  have  made  their  factories  artistic  verifies  the  con- 
tention that  not  onlv  does  the  good  taste  appeal  to  cu.s- 
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lomer*  and  rmpUrve*')*,  httt  it  fyn^'luce*  a  most  whoU- 

1  another  eflFeet 
■-'  iiji'  oi  HtTvae  to  the  community  or  city  of  which  it 
uutii'.  a  part.    It  foMer»  civi'  ur'u\^-  uu,\  )i<-1j>,  to  linng 
prosperity  to  the  communi' 


Factory  Architecture  Not  Costly 


with  ' 
i»i 


.-ij 


II  1-*  that  it  trt  tontlv.      i'hc 
1^;  the  factory  in  »uch  a  way 
in  hehevcfl  to  ht-  beyond  what  in  justifiahk.    Nothinj; 
in,  however,  farther  from  th'  •••"'■     ^A!--'  in  required 


ia. 


/.  i.aii.1/  ullUtarUn  dMlgn. 


I')  add  attractivcneHff  in  not  a  ^rt-'Ut  expcndii^ 
monpy,  hut  the  h»c  of  a  little  thoujfht,  tint  In  plaster- 
ing on  expensive  ornamentation,  hut  in  arraui^iu^  the 
cHitential  elcmentn  of  factory  dct«i((n  in  an  arliHtic  man- 
ner. There  are  many  of  thenc  eHMential  details  which, 
with  fort'ih()ii).dit,  may  he  deniKued  to  (^ive  interest  to 
l|p.  'Is,  hills,  piers,  gables,  <i)piu>,'s,  and 

o|"  aty,  and  with  insi^^nilicant  expense 

can  he  used,  hy  tlioUKlilfnl  and  artistic  vjroiipin^,',  spac- 
ihU'  ">"l  nioiddiuK,  to  make  a  world  of  diherencc  be- 
tween ui{liness  and  beauty.  Uy  the  use  of  color  and 
relief  siniclural  lines  can  he  emphasized,  and  by  a  prn 
per  study  of  proportion  the  huihiinif  can  he  made  t^. 
appeal  to  the  sense  of  vision, 

The   materials   ui»c<l   in   factory  construction    lend 
themselves  well  to  certain  ly|»es  of  rlecurative  treat 
nieni,  at  an  expense  that  is  trilling'  compared  to  the 
total  cost  of  the  building.    Concrete,  by  itself,  is  per 
haps  the  most  dilhcidt  with  which  to  attain  a  pleasiii)^ 
elfect,  but  in  cnnii>iiiation  with  other  materials  the  i)os- 
hibililies  are  far  more  extensive,     With  brick  or  tile 
exteriors  very   handsnnie  edfecls  mav   be  attained   by 
archileelH  adept    at    the   production  of  arlislii-   ellects 
with  little  to  work  upon.     Some  very  excelleul  e.sain- 
pIcK  of  really  pleasing  factories  jlepeiid  for  their  beauty 
on  nothing  more  than  the  arrangement  of  bricks  in  cmi 
veiilioual  patlerus,     I  )istiuctiveness  can  be  (ptite  cap  < 
bly   produced   by  ,'idaptiii),;    the  p<isitioii   and   i-olor  m 
brickwork   to  llie  cviduliou  of  some  pleiisin^  desi|,,ni. 
This  mode  of  fircliitecliu'al  trealuienl,  illvo|vin^f  as  it 
does   iiothiuK   in   excess  of   whiit    is   re<|iiircd   fur   the 
plainest    building,  iuhU   im  ;id(|iiiMii;il   cusi    m,   f,ii    n-. 
Ml  'i>i  ml     ;iff  CMUccrued. 

Color  Mu»t  Be  Properly  Handled 

('(dor  huH  a  very  powerful  cITcct  in  ^overniiin  ilie 
architecture  of  an  iiulustrial  buildiu)^:,     ll  can  be  made 
hideoUH  or  attractive  accordiu^,'  to  the  de|i;rec  of  sui' 
cess  with   wliitli  the  color  (|iieslion   is 'liaudlefl.     The 
uirbili'i'i   iti  dc'.iiMiiiu'  M   factiiiN    liiis  :iii  ;iliniist   iinliiu 


ited  ran^e  of  c^jlor  Uj  choote  from  at,  usually,  no 
'-iter  expense  for  one  than  anf/ther.  Brick,  terra 
la,  or  other  burned  clay  products  may  be  procured 
in  tints  as  varied  as  the  rainbow,  and  the  architect  can 
select  his  colors  to  suit  the  requirements  of  the  build- 
ing and  the  nature  of  the  surroundings.  The  com 
l/inatirm  of  colors  in  brick  or  tile  work  may  al  ' 
cm(>loyed  to  produce  pleasin>{  patterns, 

(Jne  of  the  best  op|>ortunities  for  the  architect  to 
exercise  artistic  skill  is  in  the  treatment  of  the  sprinkler 
tank.  .N'carly  all  industrial  buildinj^s  to-day  liave  a 
.sprinkler  tank  for  hre  protection,  in  accordance  with 
insurance  demands.  In  the  majority  of  cases  this  i- 
left,  in  all  its  stark  bareness,  to  injure  an  otherwise 
K<jod  design.  As  a  rule  though,  the  size  of  the  tank 
and  its  height  are  such  as  to  make  it  adaptable  for  a 
t(;wer  that  will  harmonize  with  the  general  lines  oi  the 
building.  To  add  enclosing  walls  and  roof  around  such 
a  tank  adds  comparatively  little  to  the  cost,  since  the 
sui^ports  need  little  added  reinforcement  to  carry  th< 
small  extra  weight  of  the  enclosing  walls,  and  the  wall> 
need  not  be  of  a  heavy  construction.  Such  a  tower  can 
be  made  to  be  the  d'^mihant  feature  in  the  architecture 
of  a  factory.  In  addition  to  this  purely  artistic  merit, 
'.he  ad<lilion  of  a  tower  is  imi>(»rtant  in  giving  protec- 
tion against  freezing  of  the  water  and  prmiding  sjjacc 
for  the  re(eption  of  other  tanks  in  connection  with  the 
idnmbing  system,  as  well  as  frequently  furni.shing  de- 
siraible  office  space  in  the  shaft  below  the  tank. 

Simple  Measures  Remove  Plainness 

.\s  an  indication  of  wiiat  may  be  expected  and  what 
may  be  accomplished,  the  illustrations  show  a  remark- 
ably attractive  factory  and  what  may  be  called  a  |>itrely 
utilitarian  design  for  the  same  building  in  which  the 
essentials  only  arc  present  in  all  bareness  and  ugliness. 
Th''    niilii  ■iri-M"    ,l.--i.oi    i^     1 1||  f,  ,rt  mi.'i  t'-l  •■     i.w-r"    <"t'':i\ 


Pig.  2-S«m«  hullillnii  »  Klit.    1 
commcrclilUm 


with  the  mirks  of  ' 
removed. 


of  present  <lay  iiiaclice  lli;in  the  other.  Uy  coini>arison 
the  means  by  which  the  attractiveness  was  produced 
will  be  eviilenl.  The  lower  enclosing  the  otherwi.se 
iiideous  tank  is  made  the  most  i)rominent  feature  of 
the  ilesiyii,  ;iiid,  in  itself,  is  the  centre  around  which  the 
beaut.y  of  this  building  hiiines.  Additioii.il  j^ood  t.istc 
is  shown  in  the  simple,  yet  etTective,  treatineiit  of  sills, 
lintels,  and  cojiiugs.    The  brick  work  has  l)eeu  worked 


\ia*\^  K  MH 


THF    CONTRACT    RECORD 


nvttt  with  <c\>k«r  baiHl^  u^KwtuiMitcly  Vast  in  tK«  t»rv«c««!ii 

isjrf*  (i>f  tx-aoitv  xvhk-h  h«s  lMrif«  AitAtnot  has  h^x-u 

"     ■      '        .  '■'■  ^:  «>f 

:hr 

.'•v^  o.'.i)W  hy 

"vl  h»vc  Ixfcs   -  In 

;»«*!  he«wly, a>Hl  <^\oa  iitu>  iv,!iiwj"c\^  iir.-.ir,  i>c'?ij;  »« 

Co«t  CQaip»nrtiv«ty  Insigmficam 

M»nv  <>»h<er  huikliii^  fwrnisth  p»vi«»fe  th»i  »  newsiwj- 
Wte  d«sf<«  <**  R<*^^  *****  "f*'*  ***  fMn»»!sh<fid  «l  »  cyim- 


p«rau\v  cxvtt  vA  «x«n  k-^v  than  Uiat  cited    In  tl»e  n- 


k  «im1  tern  cwtta  a»  thv  «Mt«r- 
k,  awl  thr  wMol  <ct>ts(  «>' 
smAll  **  ti"!  h<-  iiw^Mmnvr"- 


jxxniv .  ■ 
cnturc 

with  thr  h. 

tt«Uv  th<r 

tfxtcTnal  Ih^,..<     -  ..,  ,.-*.,   .« 
haxx  hevn  imwl  Ivtckxxarvl  in  jx- 
Heriixr  »nran|^r 

archu<vu«ne  in  the  wc»*xrx\  sxo  i»r  . 
hcauuivins:  ■^'       ■    <"^  -■-!'''  ^v«;' 
rieniwlx'  «  - 

n»»!a«l  oHrt  «xf  »hc  s<xn(iM  *n<i  \M\pe\\  utihtaric; 
h«f  m«d<f  »  thinat  «xf  h««u»x\ 


-» 


low    Rurninii   and  Mill  Construction 


......    ^.,.;w;v.c      Oi-ility  of  Timbof 

table  to  \"ihrarion— OrtVrs  High   1\ 


k 

^B  I  .-  .  the  cnc<ci«vM»  1^1  Uctvvrics.  xv^nfluxusies,  etc. 
^B  M^  The  IxxIKxxx'injij  re«s«ws  nwy  he  advanced  in  lavtvc 
^^^^L         of  :'  ^  of  cxxnstnictivxn ; 

^^^^H  1.    Kcv  >i>vtt.  in  nn»c  rts^nine^l  f<i>r  erection, 

^^^^K  s|VACt-  vvc«)|>K\i  .  eK\ 

Ueanis.  jvixst*  and  ccilinjjs  alKw  <>f  the  erectii^i  xxf 
b.a^^s^crs.  |xnUex^  shaftinjj.  hracketin^.  piping  and  elec- 
•.;-.v'  wirinjj- 

Pir«  Protection 


^•""orianl—  Mill  T>pc 
(  Fire  Protection. 


T":  |Hxsls.  and  ij«>isls  a\\  ho- 

and  <N  ..*  xiexx-.  and  the  rt^»^rs 

|xern>it     elhcieni     lire     |xrx»lectHxn. 


as 


ok. 
the 


s|M »i>lv',ci^  anc  (dacetl  s\>  as  tv>  aUoxx-  the  xxater  tx>  cxMnc 
in  direct  cxxntact  xvith  the  entire  surlacc.  There  are 
no  ducts  or  enx'hxse^l  s|xa<,>d>s  in  Honors  or  xvaUs^  thxis 
ixrxjxentinj;  lire  IrvMn  ch«\h«nj;  nnsticn  thi\>ushont  the 
iNuiWinjis 

Details  of  Construction 

\11   f<vxtinjjs   and    l\>undat«\M»s   sh»Mdd    ho   of  v^mi- 
V  rote.    The  x>xUuni«s  shouUI  lit  intr^  melal  Ixase  plates 

\.  (see  nsxireli  xxhich  are  set  on  tv>p  of  f\>»n«<i}j>j,    <^" 
^^^>  \»f  these  cxxhnnns  should  he  fittctl  njetal  x-ajv- 

The  ox>\v«nns  inuneKiiately  aln^xc  i'  '    uld  rest  vm\ 

iho  u\ct.d  c.-»p  dirxvt,     The  hrackc-,  hx   the  x-ap 

sh<>«\d  jM\>j«.vi   and   luxe  tillets  lot    »«i\»  ihc   jii«\lors. 

rhc  jjirxlers  shouW  rx^si  «ihm>  the  shelves  anxt  i»>  n.> 
o.Ase  nixvxn  xvuhhI,     The  ^irxU-rs  arc  thus  anchxxre«! 
she  jHxsts  hy  the  lillets  on  the  cajx. 

The  fl»Hxni  may  he  of  Hritish  c\xUnnhia  fir,  .^  inches 
thick.     All  rt^x,»rins  should  he  :  "   nul  littetl  xvith 

.\«k  i<M<sTe.    "Phon  il  is  usual  .  jhe  .^-iuoh  rt«v,xr 

\\;'-  ,-■-,-•,-;  |v*|H^r  ,uul  form  a  surface  xvith  :s-in. 
•■,.>;, V  !-,.\v-iij;.     Inunerliately  after  the  .^-i"x^  rt.xM   i- 


.    ue 
Tlie 


laid,  the  joints  sh«Hdd  Ixe  xxell  liUexl  xxith  h«^ 
xvhich  xvill  prex-tcni  dust  accninulatins  in  !*»t- 
and  afterxx-arxls  tailing  thrxxush. 
The  flxx^xrs  n«»st  nest  »mon  ' 
xjfiH  sujxjxort  the  enxis  and  prx 
hetxveen   the  xvalls  and  rt«>»xrs,  ».\     lii. 
must  ho  V,-,i\1  '.nxm  and  xx-ell  s|xikexi  txx  hv 
jxxists  '  vxxl  at  alxxmt  }<  ft,  to  10  ft  centres. 

J«xists  x\.,,  .,v  >iS|x|>orte«l  hy  l>\)|x)ex  han^rs,  '^  V- 
the  girders.     The.se  haujjers  are  made  in 
fxxr  joists  ujx  hx  a  crrtaixi  - 
arx^  maxie  douhle  aud  •rv.^s? 
the  jvxists  ami  a  se-  .  musi  jxass 

and  fasten  the  han,c        .^-.iher,    Meax\ 
strajxs  max-  he  |xlacex<  xxn  hx|x  of  the  •:  .1 

spiketl  txx  each  sxx  as  txx  fxxnn  a  cxxr: 
frvMn  xvall  txx  xxalK     These  stuxuld  " 
ft,  a|xart.    Where  f 
nietal  xvall  |xlates. 

having  lillets  .s»x  that  the  lunlxer  xvdl  ni  d\xwn  xv> 
The  ends  vxf  the  tin»her  nmst  he  cut  i<> 
fxxm»  of  ancluxrins.  hi>th  as  tx>  cajxs.  ha 
plates,  xx'ill  .■»IK>xv  of  ti-   '        ' 
Ixunu^s  thr\>ush.  xvith. 

Cheaper  than  Cv 

The  x>xst  *xf  this  s\-stent  of  v"xxnstnK-ti«M»  as  x^xn^ 
,  ..rctl  xvith  reinfxxrced  x>xucrete  is  as  x<  txx  4.    Tlve  time 
retpurexl  fxxr  enectixxn  is  as  .^  hx  5  in  fax>xr  \x(  sK>xx 
hunnujj  i>^nstrwcti>        *.    ^tret>|^h  in  each  case  txeiuj; 
e»\nal 

~-  a,v  W  ixHjuire\l  v  ,|  ox>«. 

V    c\xst    is    very         ,  {H^tsit 

iensth  xxt  ume  is  re\^uire<i  txx  jxerfonn  the  xx\xrk.    t.>n 
the  other  hand,  the  sUnv-humiivjj  system  is  »r>  x     ■•  ■■ 
and  a  xnfry  shxxrt  time  is  required  fvxr  thv  - 
of  alterations, 

1?  the  sloxv-hurniuR  system  is  usexJ  and  |xn^; 
1  is  Riven  i\>  the  n»atter  of  encKvsinn  elcv 
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walls,  with  metal-covered  lire  doors  for  all  openings 
into  these  compartments,  and  provided  the  building  is 
properly  sprinkled  throughout,  then  the  cost  of  in- 
surance as  compared  with  a  reinforced  concrete  build- 
ing is  8c  per  hundred  for  a  slow-burning  building  and 
10c  per  hundred  for  reinforced  concrete  building. 

As  between  the  slow-burning  system  and  mill 
construction,  I  strongly  advise  the  slow-burning  sys- 
tem, as  the  floors  are  more  rigid  and  steady  under 
machinery. 

Mill  Construction 

This    system    of   construction    is    similar    to    slow- 
burning,  with  the  following  exceptions : — 
1.    There  are  no  joists  or  hangers; 


Fig.  1— Details  of  construction. 

2.  The  floors  run  from  girder  to  girder  and  are 
formed  by  spiking  2  x  4  in.  material  together  and 
finished  with  %-in..  maple  surface. 

3.  As  there  are  no  joists  the  walls  would  require 
to  be  anchored  to  floors,  and  the  floors  strapjied 
across  the  girders.  There  would  be  a  saving  of  tim- 
bers, but  a  quarter  extra  quantity  of  flooring  and 
extra  labor  would  be  required  in  laying  the  floor. 

Not  So  Steady  with  Machinery 

This  form  of  construction  is  very  popular  and  is 
equal  to  slow-burning  in  the  support  of  floor  loads, 
but  not  so  rigid  and  steady  where  machmery  is  used. 

In   all   cases   where   large   timber   is   used   for   col- 


umns or  posts  a  1-in.  diameter  hole  should  be  bored 
through  the  entire  length  with  J.^-inch  cross  holes 
top  and  bottom  to  allow  drainage  and  to  provide  ven- 
tilation. There  also  should  be  holes  in  bases  and 
caps  to  allow  drainage.  I  strongly  ^dvise  the  use  of 
water  paint  in  preference  to  oil  paint,  as  this  will 
allow  evaporation. 

Kind  and  Quality  of  Timber  Important 

The  most  important  item  to  be  considered  in  these 
systems  of  construction  is  the  -kind  and  quality  of 
timber  ,and  in  my  opinion  British  Columbia  fir  meets 
these  requirements  to  the  letter.  My  firm  have  plan- 
ned and  have  had  charge  of  the  erection  of  thirty  of 


Fig.  2 -A  good  example  of  slow  burning  construction. 

# 

these  buildings,  and  in  all  but  three  cases  British 
Columbia  fir  was  used  with  entire  satisfaction.  In 
the  other  three  cases  Georgia  pine  was  used,  and  I 
am  sorry  to  say  much  of  the  timber  had  to  be  re- 
moved through  dry-rot  setting  in. 

Some  years  ago  the  writer  forwarded  several  sticks 
(jf  timber  of  exact  size  and  length  to  the  School  of 
i^ractical  Science  so  that  a  test  might  be  made.  The 
tests  were  made  under  similar  conditions,  and  the 
Georgia  pine  broke  at  43,000  lbs.,  while  the  British 
Columbia  fir  did  not  show  signs  of  failure  till  57,000 
lbs.  was  reached. 

The  view  of  the  building  accompanying  this  article 
is  one  of  the  buildings  lately  erected  by  the  writer,  and 
is  known  as  the  Purman  Building.  This  I  thought  a 
fair  example  of  the  slow-burning  system  of  construc- 
tion, and  I  am  glad  to  say  that  the  heavy  timber  used 
in  this  building  is  entirelv  of  British  Columbia  fir. 


The  Montreal  Council  have  voted  an  additional 
$5,000  for  fees  for  the  three  independent  engineers 
who  are  investigating  the  aqueduct  enlargement  with 
a  view  to  reporting  on  its  engineering  and  economic 
value. 


The  Montreal  Builders'  Exchange  will  remove  to 
new  offices  in  the  Drummond  Building  in  April. 
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The    Importance   of  Proper   Lighting 

It  Pays  — The  Employee  Does  More  Work  and  Better  Work,  is  Happier  and 
More  Fit  Physically— Cost  of  Good  Light  Insignificant  Compared  with  Gains 


IN    designing   an   iiulustrial    lighting   system,   there 
arc  many  items  that  have  t(j  be  considered.    The 
tirst  and  most  important  is  that  adequate  ilium 
ination  must  he  obtained  at  a  low  operating  cost. 
Jn  obtaining  such  illumination  it  is  necessary  that  the 
system    be    efficient    and    at    the    same    time"  it    must 
also  be  artistic  to  a  certain  degree. 

Another  item  to  consider  is  the  work  to  be  done 
under  the  lighting.  This  factor  decides  to  a  large 
degree  the  intensity  necessary.  With  this  intensity  de- 
cided upon  and  the  architecture  of  the  building  known, 
a  certain  found.'ition  for  prf)cedure  has  been  estab- 
lished. In  designing  any  lighting  system  some  form 
of  calculation  is  necessary  in  order  to  obtain  j)roper 
results.  For  many  small  rooms,  calculations  are  made 
offhand.  The  exi)erience  of  the  designer  tells  him  at 
once  about  what  is  necessary.  Jn  large  interiors,  com- 
])licated  with  architectural  features  and  artistic  con- 
siderations, the  calculations  and  designs  re(|uire  en- 
gineering ability.  l""or  industrial  lighting,  suitable 
calcidations  can  be  made  rapidly  and  accurately  by  a 
number  of  simple  means.  'J'hese  methods  are  as  fol- 
lows : 

C'aiiflkpiiwir  per  .square  foot, 
Watts  per  square  foot,  and  the 
Lumen   metliad. 

Let  us  now,  in  order,  take  into  consideration  the 
princi])al  types  of  lighting  that  are  employed  when 
calculations  are  made.     These  types  are: 

Localized    liKlitin.n. 

(jeneral  lighting. 

Localized  and  general   lij^litiuK.   and 

Modified  llRhtinK. 

Localized  Lighting 

Localized  lighting  is  one  of  the  systems  used,  and 
is  most  simple.  It  consists  of  a  single  unit  of  small 
candleiJower,  suspended,  mounted  on  a  bracket,'  or 
used  as  a  ])ortable  li.ght  in  connection  with  each  o])er- 
ation.  Its  success  de])ends  to  a  large  degree  upon  the 
workman  as  it  is  imder  his  direct  control.  This  is  one 
of  the  chief  objections,  as  the  average  workman  judges 
light  by  its  brightness,  rather  than  the  useful  light 
obt.iined  from  it.  .\s  a  result  of  this  false  idea  he 
will  take  as  bright  a  light  as  he  can  obtain,  leave  oil 
all  reHectors  and  protection,  and  then  ])lace  the  light 
in  his  direct  line  of  vision.  The  glare  in  contrast 
between  the  high  intensity  of  the  lamp  and  the  dark 
surroundings  in  the  room,  as  he  glances  from  his 
work  to  adjoining  objects,  will  soon  cause  eye  fa- 
tigue, l-'ye  fatigue  reduces  his  .ibility  to  see,  there 
by  lowering  his  efficiency. 

The  other  objections  to  the  localized  system  of 
lighting  are  its  high  cost,  esi)ecially  in  illuminating 
a  large  factory  where  a  great  many  such  units  will 
be  re(|uired.  l-'urther.  these  units  are  handled  very 
roughly  and  are  thereby  subject  to  a  large  bre.ikage 
which  will  materially  increase  the  maintenaucr  r.  -i 
Hesides,  the  droj)  cords  are  exposed  to  wear. 

.\fter  a  short  time  the  installation  becomes  defect- 
i\e,  resulting  in  short-circuits  and  failure  of  the  sys- 
tem. The  cords  arc  liable  to  get  caught  in  the  various 
machines,    necessitating    shut-downs    until    fixed,    and 


this  means  not  only  a  loss  of  time  of  the  laborer  but 
also  of  time  on  the  other  machines  nearby. 

This  type  of  lighting  is  i)articularly  adapted  to 
small  widely  separated  areas  which  are  to  l>e  well 
illuminated.  There  are  certain  classes  of  work  that 
cannot  be  handled  in  any  other  manner;  such  work 
as  in  boilers,  imder  cars,  boring,  f)r  places  where 
a  stationary  lamj)  cannot  be  placed,  or  where  the 
light  must  necessarily  travel  through  a  long  narrow 
distance  with  an  opening  otherwise  than  towarfl  the 
ceiling.  If  correctly  e(|ui])ped  with  the  ])ropcr  re- 
flectors and  suspended  in  the  right  relation  to  the 
work,  this  system  becomes  very  efificient  when  used 
with  discretion.  Otherwise,  its  use  i>  timri-  b.irinfnl 
than    beneficial. 

General  Lighting 

(ieneral  illiuuination  tlesignates  a  system  giving 
uniform  intensity  throuj^htnit  a  shop  without  regard  tc 
location  of  machines  (jr  W(jrk.  It  approaches  m<jre 
nearly  to  the  daylight  condition  than  any  f>ther  sys- 
tem. It  consists  as  a  general  rule  of  a  lighting  unit 
with  the  pro])er  reflector  suspended  above  the  work- 
ing ])lane  at  a  definite  height  and  spaced  uniformly, 
(jeneral  illumination  is  more  efficient  than  other  means 
because  in  its  ap])lication  more  efficient  and  higher 
candlepower  units  can  be  used,  thus  reducing  the 
number  of  units  necessary  and,  at  the  same  time. 
the  cost  and  maintenance.  This  type  of  illumination 
is  ])articularly  ada])ted  to  large  rooms  where  the  entire 
space  should  be  miiformly  lighted. 

In  laying  out  such  a  system,  special  care  should 
be  taken  in  hanging  and  spacing  the  units  correctly. 
as  well  as  in  selecting  the  ])roper  reflector  for  the 
distribution  that  is  desired. 

General  Localized  Lighting 

.\s  the  name  implies,  this  type  of  in>tallation  i> 
a  ccmibination  of  the  two  types  of  lighting  already 
discussed.  It  is  particularly  adapted  to  r(K)ms  where 
there  are  widely  separatctl  areas,  which  need  at  times 
a  very  high  intensity,  while  the  general  illumination 
of  the  room  need  be  of  t)nly  medium  intensity.  By 
using  this  type  of  illumination  we  can  save  in  the  cur- 
rent cost,  as  lam]is  of  nuich  lower  wattage  can  be 
used  to  give  the  necessary  general  illumination  than 
if  it  were  necessary  to  ])roducc  i>ver  the  whole  flcKir 
the   high   intensity   required   in   the  spots. 

The  same  recommendations  ap|)lied  to  general  il- 
lumination and  localized  illnmiiiati>>M  can  be  m.ide 
for  this  type  also. 

Modified  Lighting 

.Modilied  lighting  is  to  all  appearances  a  form  of 
general  lighting.  It  covers  a  wide  field,  from  general 
to  localized  illumination.  In  this  type  of  lighting,  in- 
stead of  having  uniform  intensity  over  the  entire 
area,  the  lighting  units  arc  hung  so  that  the  maxi- 
mum intensity  falls  upon  the  important  places  where 
it  is  needed.  Modified  lighting  is  particularly  adapt- 
ed to  workshops  where  the  machines  are  widely  spaced 
ami  where  there  is  no  objection  to  a  low  intensity  of 
illumination  between   them. 

.\nother  feature  of  nuxlified  lighting  is  that  units 
"f  different  sizes  can  be  u^ed      Tliat   is.  the  wattage 
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of  the  lamps  may  be  specified  in  accordance  with  the 
((])eration  in  connection  with  which  each  is  used. 

The  same  specifications  that  apply  to  general  il- 
lumination will  also  apply  in  a  great  measure  to  this- 
type  of  lighting.  Modified  lighting  is  used  more 
universally  than  any  other  form  at  the  present  time. 

Intensity 

The  intensity  of  illumination  depends  upon  the 
fineness_  with  which  it  is  necessary  to  see,  the  char- 
acter of  the  surface  to  be  examined,  and  whether 
the  workman  needs  to  watch  closely  and  constantly 
or  only  at  intervals. 

Intensity  bears  a  close  relation  both  to  the  ability 
to  see  and  the  cost  of  installation.  On  account  of  its 
relation  to  cost  it  has  been  the  practice  heretofore  to 
use  as  low  an  intensity  as  possible  and  yet  do  the 
work.  This  policy  of  using  low  intensity  is  chang- 
ing, due  to  the  campaign  and  educational  work  that 
has  been  carried  on  to  show  the  manufacturer  the  value 
of  efficient  fixtures,  lamps  and  good  lighting. 

Intensity  depends  upon  many  variable  factors  such 
as  the  efficiency  of  the  lamp  as  a  light  producer,  effi- 
ciency of  the  light  distributor,  efficiency  of  the  walls 
and  ceilings  as  reflecting  surfaces,  dimensions  of  the 
room,  and  the  height  of  spacing  of  lamps.  There 
have  been  compiled  tables  of  these  values,  that  have 
been  figured  out  and  have  ])roved  very  satisfactory  for 
different  classes  of  work. 

The  efficiency,  of  different  colors  of  ceiling  and 
walls  as  reflecting  surfaces  has  been  determined.  In 
using  such  data  it  must  be  remembered  that  judg- 
ment should  be  exercised  and  intensities  and  coeffici- 
ents of  reflection  chosen  that  will  suit  the  given  con- 
ditions. It  is  not  a  settled  fact  that  because  a  certain 
intensity  is  specified  in  tables  for  a  given  working 
condition,  this  is  the  exact  and  only  value  that  could 
be  used  in  connection  with  this  condition  ;  it  is  merely 
a  basis  indicating  what  has  been  used  satisfactorily 
in  the  past.  By  fitting  these  values  to  certain  require- 
ments, one  can  readily  arrive  at  some  value  upon 
which  to  base  his  estimates. 

Reflectors 

The  chief  function  of  any  reflecting  device  is  to  re- 
direct the  light  and  to  shade  the  source  of  high  in- 
trinsic brilliancy.  For  industrial  lighting  the  unit 
should  be  efficient,  while  its  artistic  value  is  only  of 
secondary  consideration,  although  it  should  not  be 
overlooked  entirely. 

The  distribution  curve  t>f  a  timgsten  lamp  indicates 
the  maximum  candlepower  near  the  horizontal ;  it  is 
therefore  evident  that  some  device  should  be  used 
with  it  to  redirect  its  rays  properly.  This  can  be  done 
more  easily  and  better  results  obtained  by  a  re- 
flector than  if  the  lamp  were  constructed  with  a  large 
downward  candlepower,  and  a  small  horizontal 
candlepower.  If  we  reflect  the  maximum  amount  of 
light  with  small  absorption,  allowing  only  a  small 
part  of  the  light  to  escape  to  the  walls  and  ceilings, 
we  increase  the  efficiency  about  35  j^er  cent.,  reducing 
the  cost,  as  a  smaller  amount  of  total  flux  is  used  to 
produce  a  given  result.  .  Using  a  smaller  flux  reduces 
the  wattage  necessary  to  produce  it. 

Besides  the  reduction  in  cost  there  is  another 
marked  gain  in  the  use  of  reflectors  and  that  is  the 
protection  of  the  eye.  The  eye  is  one  of  the  most 
important  assets  of  the  workman,  and  the  medium 
through  which  he  is  the  most  readily  influenced.  A 
reflector  of  proper  design  conceals  the  intensely  bril- 


liant light  source  and  prevents  glare,  thus  reducing 
the  chance  for  eye  fatigue.  The  better  illumination 
obtained  by  the  use  of  the  proper  reflectors  and 
lamps,  increases  the  production,  improves  the  quality 
of  the  work,  improves  the  sanitary  conditions,  in- 
creases the  efficiency  of  the  plant  as  a  whole  and 
helps  materially  toward  the  reduction  of  accidents. 

Reflectors  are  of  various  types,  depending  on  the 
distribution  required  for  each  individual  industry. 
Chief  of  these  are :  distribution,  extensive,  angle,  in- 
tensive, focusing,  concentrating,  opaque  direct,  pris- 
matic. Reflectors  of  some  description  should  be  used 
in  every  case,  but  the  type  best  suited  can  only  be 
definitely  determined  when  all  the  conditions  have 
been  considered. 

General  Recommendation  for  Installation 

The  standards  of  the  National  Board  of  Under- 
writers, and  in  Ontario,  of  the  Hydro  Electric  Inspec- 
tion Department,  pertaining  to  fire  protection  should  be 
strictly  adhered  to.  These  standards  allow  two  types 
of  installations:  the  metal  conduit,  and  the  open  in- 
sulated type  with  knobs  and  tubes.  The  metal  con- 
duit installation  costs  about  fifty  per  cent,  more  than 
the  insulated  knob  and  tube  type  installation.  The 
regulations  do  not  allow  the  open-type  wiring  to  be 
used  in  basements,  t)n  bricks  or  stone  walls,  nor  un- 
der conditions  where  deterioration  is  rapid. 

Metal  conduit  should  be  used  for  all  new  installa- 
tions because,  (1)  it  is  more  durable,  (2)  it  is  fire- 
proof, (3)  the  conductors  are  protected  against  abra- 
sion and  deterioration  and  (4)  it  cannot  be  easily 
tampered  with. 

If  insulated  cord  is  used  for  pendants  to  suspend 
reflectors,  it  should  be  No.  18  ])ackinghouse  cord  of 
not  less  tlran  15  strands  for  all  lamps  of  150-watts  or 
less.  For  lamps  above  150-watts  No.  16  or  14  packing- 
house cord  should  be  used. 

All  fuses  should  be  of  the  enclosed  type,  and  these, 
with  switches  and  other  exposed  current  carrying 
l)arts,  should  be  encased  in  metal  fire])roof  boxes.  In 
installing  lighting  systems  in  departments  such  as 
warehouses,  vathouses  and  other  departments  where 
it  .is  often  desirable  tt)  use  one  lamp  at  a  time  or 
the  lamps  along  one  aisle  or  in  one  section  of  the 
room,  it  is  economical  to  install  circuit  snap  switches 
at  convenient  points.  For  convenience  install  one 
switch   to  control  two  groups. 

In  departments  where  there  is  excessive  vapor  or 
gas  a  vapor-proof  fixture  should  be  used.  This  gen- 
erally consists  of  an  outer  glass,  which  screws  into  a 
cap  protecting  both  the  lam])s  and  sockets  from  cor- 
rositJn,  and  allowing  for  convenient  cleaning  of  the 
globe.  The  regular  porcelain  or  enamel  steel  reflector 
can  be  used  in  departments  where  gases  and  fumes 
and  moisture  exist,  provided  all  defects  in  the  por- 
celain are  covered  with  acid-proof  paint  or  compound. 
It  is  further  necessary  to  protect  the  brass  base  of 
the  lani]}  and  socket.  This  may  be  accomplished  by  in- 
serting a  flat  soft  rubber  gasket  over  the  lower  end 
of  the  lamp  bulb.  This  gasket  should  fit  snugly  into 
the  neck  of  the  reflector  when  the  lamp  is  screwed 
into  the  socket. 

Arguments  for  Good  Lighting 
The   most    important    items    to   be    considered    are 
the  cost  to  the  purchaser  and  the  savings  shown,  mak- 
ing the  investment  worth  his  while. 

When  we  discuss  costs  there  are  several  items 
which    are    very   closely   allied.      We    will    take    them 
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up,  discussing  each  and  endeavoring  to  show  its  ef- 
fect, general  and  specific,  upon  the  subject.  Some 
of  the  costs  are:  Installation,  maintenance,  opera- 
tion, accidents  and  spoilage.  Each  of  these  bears  an 
important  part,  and  when  considered  from  the  light- 
ing standjjoint  can  be  shown  to  be  a  vital  reason  why 
good  illumination  should  be  |)rovided  for  all  the 
workmen. 

In  any  C(jm])arison  we  need  a  basis  or  fundamental 
unit  as  a  standard.  In  this  case  we  will  use  wages 
of  the  workmen,  as  these  are  one  of  the  most  import- 
ant and  readily  obtained  values.  Any  industry  you 
visit  can  readily  tell  you  the  wages  of  its  employees 
and  the  percentage  of  these  to  their  i)roduction  cost. 

To  the  industrial  world  the  goal  (jf  endeavor  is 
to  increase  i)roduction,  reduce  the  expense,  and  at  the 
same  time  maintain  or  improve  the  cpiality  of  the 
])roduct.  If  this  can  be  done  it  means  increased  divi- 
dends on  the  investment.  In  order  to  reach  this  goal 
all  processes  of  the  work  must  be  done  with  the  great- 
est pcjssible  efficiency.  The  main  elements  to  be  con- 
sidered to  reach  this  high  efficiency  arc  material,  ma- 
chinery, labor  and  light.  These  four  factors  are  so 
closely  related  that  the  omission  of  any  one  would 
render  all  the  others  of  no  value.  What  would  be 
the  value  of  either  the  machine  or  the  laborer  without 
l)roper  light? 

In  e(|uip])ing  a  plant  no  ex])ense  is  spared  to  obtain 
the  most  efficient  machinery  and  tools.  Thousands 
of  dollars  are  put  into  one  machine  and  a  high-priced 
rtian  obtained  to  run  it,  but  in  the  majority  of  cases  the 
lighting  is  considered  of  no  conse{|uence.  In  order  to 
get  the  |)r()per  efficiency  out  of  machine  and  work- 
men it  is  necessary  to  provide  illumination  of  such 
a  value  that  the  eye  can  see  with  distinctness  and 
ease ;  the  different  operations  must  also  be  carried  on 
without  stopping,  to  avoid  the  loss  of  many  minutes 
of  the  workmen's  time.  Light  can  be  considered 
merely  a  tool  by  means  of  which  the  (jther  high-priced 
tools  are  used  and  made  more  efficient.  To  get  the 
most  efficiency  out  of  the  tools,  the  tools  upon  which 
the  others  are  dejiendent  should  be  efficient,  esi)ecial- 
ly  a^s  it  costs  only  a  small  percentage  of  either  the 
machine  or  the  wages  of  the  workmen. 

Assume  one  lOO-watt  lamp  to  each  man  burning 
?i'/2  hours  i)er  day,  300  days,  cost  of  lamp  upon  $150 
Contract. 


use  200-watt  mazda  C  lamps.  This  gives  18  kw.  con- 
nected load. 

90—200    outlets  n  .-  .1)0 

90— Fixtures  al  l.a.5  U2..M) 

90— Keflector.s  at  1.00  90.00 

90— Lamps  al  l.'i'i  149.40 


Cost  of  laiiip   .  .  . 

RcHcctor     

WiriiiK  piT  outlet 


(')  i)tT  cent,  interest :!:i 

!-!<;   per  cent,   depreciation         .09 


.54 
1.00 
4.00 

5.54  first  cost 


$1.02  1.02 

Power    at    (>    cents     (1.30 

Cleaning    at    iic    per    month     .  .  .  Mtj 

Lamp   renewals .54 

.■fT.ao  total  eo.<t  to  prodiue 
VVaRcs  10  hours.  :!00  days  $1,000  (overhead  not  included) 
7.20 
=  0.72  per  cciU. 

100(1 

Further  assume  an  installation  in  a  factory  having 
.^0.000  s(|uare  feet.     Isi'O.d  watts  per  square  foot  an<l 


$H66.»0  cost  to  install 
Lamps  upon  $150  contract. 

The  factory  output  is  worth  $250,000  annually,  1/3 
made  under  artificial  light,  or  $83,333.33  1/3.  A  5  jier 
cent,  gain  by  good  lighting  gives  $4,ir/>.67  increased 
business;  20  per  cent,  jjrofit  equals  $833.33,  which  is 
more  than  enough  to  pay  for  the  $6C/).90  first  c<»st  and 
leaves  a  margin,  in  favor  (jf  the  manufacturer.  Many 
central  stations  give  lamp  renewals  free,  thus  making 
the  costs  lower  than  shown. 

The  cost  of  illumination  is  only  a  small  considera- 
tion for  the  advantages  gained  thereby.  Statistics 
jjrove  that  the  cost  of  good  .lighting  can  be  covered 
by  one  per  cent,  of  the  workmen's  wages.  Good 
lighting  produces  an  average  increase  of  5  per  cent, 
in  the  output  of  the  industries  examined.  This  com- 
pared with  the  cost  of  installation  will  more  than 
offset  that  cost. 

A  skilled  workman  often  receives  more  than  50  to 
75  cents  an  hour,  and  the  one  per  cent,  of  this  covers 
the  cost  of  projjer  light.  If  we  do  not  give  him  the 
correct  illumination  he  must  stop  to.  change  his  ma- 
chine, go  to  a  nearby  window,  or  make  a  fine  mea- 
surement under  difficulties.  There  are  many  other 
things  which  will  cause  him  to  lose  time,  and  destroy 
the  efficiency  of  the  work,  thereby  defeating  i>ne  of  the 
main  principles  of  efficiency  and  increasing  the  over- 
head cost  instead  of  reducing  it ;  all  this  because  of 
the  lack  of  ])roper  illumination. 

The  money  side  can  easily  be  figured,  but  it  is 
very  difficult  to  reduce  the  efforts  and  the  efficiency 
of  the  workmen  to  a  monetary  basis.  Consifler,  for 
instance,  the  workmen  as  tools  or  machines.  Then  for 
the  best  results  they  must  work  on  an  efficiency 
basis,  the  same  as  the  power-driven  units.  In  order 
to  accomplish  this,  several  factors  are  to  be  consid- 
ered: first,  of  course,  is  the  wage  incentive;  following 
that  are  the  man's  interest  in  his  work,  contentment, 
health.   hap])iness.   etc. 

We  all  know  what  effect  a  dark  factory  will  have 
u])on  the  workmen.  Darkness  produces  weariness. 
and  in  this  condition  no  man  can  work  at  the  same 
high  efficiency  he  reaches  when  rested.  Resides  weari- 
ness, there  is.  the  worst  of  all,  the -effect  upon  the  eye 
of  fatigue,  strain,  etc..  which  if  prolonged  will  result  in 
permanent  defect,  thereby  not  only  ruining  one  of  the 
most  valuable  assets  the  workman  has  but,  further, 
making  him  a  non-efficient  unit. 

There  have  been  many  medical  volumes  written 
upon  the  subject  of  the  eye,  its  defects  and  their 
causes,  as  well  as  upon  the  nervous  system  as  a 
whole.  Many  of  the  diseases  are  caused  by  incorrect 
illumination.  The  eye  is  a  subject  of  prime  considera- 
tion in  connection  with  our  health  and  happiness.  Eye 
fatigue  s]H>ils  the  disjiosition  ;  as  that  is  one  of  the  con- 
ditions given  for  inefficient  work  we  find  here  again  a 
reduction  in  efficiency  and  a  cause  for  more  loss  of 
the  workman's  time.  The  first  loss  was  mechanical, 
the  second  is  physical ;  both,  when  reduced  to  a  dol- 
lar-and-cents  basis,  show  a  large  percentage  over  the 
cost  of  the  light  that  would  be  required  to  eliminate 
them. 
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Some    Advantages    of    Reinforced    Concrete 

Fireproof  in  a  High  Degree — Admits  of  Rapid  Erection — Can  Elimi- 
nate Vibration — Development  of   the  Flat   Slab  Type  of  Construction 

By  H.  Colin  Campbell' 


CONSIDERABLE  thought  and  study  must  to- 
day be  given  to  the  planning  and  erection  of 
new  buildings,  whether  these  are  to  increase  ac- 
commodatioti  for  a  growing  business  or  to  re- 
place Ijuildings  that  have  become  obsolete. 

Structures  in  which  an  industry  is  housed  are 
just  as  much  a  part  of  the  whole  plant  as  the  machin- 
ery and  other  equipment  with  which  the  buildings  are 
a])i)ointed,  yet  often  little  consideration  is  given  to  the 
material  of  which  a  building  shall  be  constructed.  On 
the  other  hand,  specialists  are  employed  and  with  as- 
sistance of  department  heads  of  the  industry,  are 
hel])ed  with  advice  and  suggestions  relative  to  the 
arrangement  of  rooms,  dimensions  of  floors  and  general 
layouts.  Materials  of  construction  are  too  often  de- 
termined upon  after  a  rather  superficial  inquiry  into 
first  cost  and  rates  of  insurance. 

Advantages  of  Concrete  for  Industrial  Buildings 

From  an  industrial  ])oint  of  view,  the  advantages 
of  a  reinforced  concrete  building  are  its  fire-safeness. 
sanitary  qualities,  load-carrying  capacity,  resistance 
to  vibration,  watertightness,  speed  of  construction  and 
])ermanence.-  Reinforced  concrete  has  won  its  pro- 
minence as  a  building  material  because  of  the  way  in 
which  it  has  withstood  many  severe  tests:  among 
these,  exposure  to  fire. 

To-day  all-frame  buildings  are  used  almost  solelx 
for   residences  and   minor   structures. 

Brick  buildings,  so-called,  have  brick  walls.  The 
interior  is  usualh'  of  ordinary  constr,uction,  which 
means  wood  floors  carried  on  timber  joists,  with  par- 
titions of  lath  and  plaster  on   wood   studding. 

Slow-burning  mill  buildings  ha\f  brick  walls  or 
walls  of  other  incombustible  material  with  thick,  heavy 
wood  floors  carried  on  widely  spaced  timber  joists 
and  girders  of  large  size.  Columns  are  of  heavy  tim- 
bers, wall  partitions  are  of  slow-burning  type  or  of 
incombustible  materials.  Stair  wells  and  elevator 
shafts  are  enclosed.  All  openings  in  walls,  floors 
and  roof  are  protected  by  doors  or  shutters  a])proved 
by  insurance  underwriters. 

Reinforced  Concrete  Buildings  are  Fireproof 

Fireproof  buildings  may  be  of  steel  or  reinforced 
concrete.  A  steel  building  has  a  steel  frame  of  rolled 
structural  members  fireprt)ofed  with  clay  tile  or  with 
concrete — sometimes  a  combination  of  these  materi- 
als. No  steel  or  iron  is  left  exposed  so  that  the  struc- 
tural stability  will  be  afl:'ecte(l  in  case  of  fire. 

Reinforced  concrete  buildings  are  classed  by  tire 
underwriters  as  fire])roof.  In  reinforced  concrete 
structures,  steel,  which  has  high  strength  in  tension, 
is  used  wherever  tension  exists,  and  concrete,  which 
has  high  strength  in  com])ression,  is  used  wherever 
compression  exists  in  the  frame.  The  proper  com- 
bination of  steel  and  concrete  secures  full  effective- 
ness of  each  material.  Concrete  offers  nigh  resist- 
ance to  fire  and  the  steel  is  protected  by  a  covering 
of  concrete  which  experience  has  shown  ample. 

Reinforced  concrete  buildings  have  a  com])lete 
framework  of  reinforced  concrete  with  reinforced  con- 
crete  floors,   slabs   and    roof.      The    walls   are    usuallv 
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thin  curtain  walls  carried  on  spandrel  beams  so  they 
need  be  thick  enough  only  to  carry  their  own  weight 
for  the  height  of  (jne  storey.  Walls,  proper,  may  be 
of  concrete,  brick,  tile  br  stone. 

Cost  is  Less  in  the  End 

Naturally  the  first  thought  which  occurs  to  the 
manager  of  an  industry  when  planning  a  new  struc- 
ture is,  "What  will  it  cost"?  Cost  is,  in  a  great  degree, 
determined  by  availability  of  an  experienced  contractor 
with  a  properly  organized  gang  to  carry  on  the  work. 
It  is  also  influenced  by  location,  which  affects  costs 
through  haulage  charges,  source  of  supply  of  materi- 
als. eU-. 

When  first  used,  reinforced  concrete  buildings  cost 
considerably  more  than  they  do  now  because  engineers 
and  contractors  had  nowhere  near  the  definite  know- 
ledge of  design  and  construction  requirements  that  is 
available  to-day.  Only  recently  an  instance  was 
brought  to  the  writer's  attention,  in  which  one  of  the 
largest  construction  com]Kinies  in  the  country  guar- 
anteed to  re])roduce  in  reinforced  concrete,  a  factory 
building  estimated  for  mill  construction  to  cost  at 
least  $200,000,  and  to  come  within  eight  per  cent,  of 
the  cost  of  mill  construction,  no  matter  who  made  th<i 
design  nor  how  long  an  ex])erience  the  contractor  bid- 
ding on  mill  construction  might  have  had.  Even  if 
one  has  to  jjay  15  ])er  cent,  more  for  a  reinforced  con- 
crete building,  it  will  be  cheaper  than  mill  construc- 
tion at  the  end  of  ten  or  twelve  years,  to  say  nothing 
of  the  numerous  advantages  which  it  possesses  over 
any  other  class  of  construction. 

Flat  Slabs  Make  Easier  Fire  Fighting 
Flat  slab  construction  has  some  advantages  over 
other  methods  of  using  concrete.  The  beamless  ceil- 
ing offers  no  opposition  to  fighting  fire  in  the  stored 
contents  of  a  building.  With  no  depending  beams  to 
block  streams  of  water,  the  efticiency  of  fire  fighting 
apparatus  is  much  increased.  Not  only  is  the  efficiency 
of  a  sprinkler  system  increased  for  the  same  reason, 
but  its  first  cost  is  reduced,  since  each  head  is  fully 
efficient  over  its  rated  area.  With  beam  and  girder 
construction  there  must  be  one  or  two  sprinkler  heads 
in  each  panel  between  beams,  regardless  of  the  actual 
area  of  floor  covered,  since  the  range  of  each  head  is 
absolutely  limited  by  the  surrounding  beams. 

Speedy  Erection 

With  an  experienced  contractor  and  ordinarily 
fa\t)rable  working  conditions,  reinforced  concrete  in- 
dustrial buildings  can  be,  and  in  almost  innumerable  in- 
stances have  been,  erected  in  a  time  which  compares 
favorably  with  any  other  type  of  construction.  In 
fact,  on  some  large  structures  concrete  holds  the  speed 
record. 

The  insurance  underwriter  is  interested  in  having 
the  ratio  between  income  and  losses  fixed  as  low  as 
consistent  with  profits.  He  must  make  a  profit  but 
if  it  is  found  out  that  this  is  too  great,  business  men 
will  carry  their  own  insurance  by  establishing  a  spe- 
cial sinking  fund  for  that  ]nirpose.  The  insurance 
man  is  interested  in  having  more  fireproof  building> 
erected.  It  reduces  his  lossas.  But  such  buildings 
cannot  be  carried  as  insurance  business  at  a  loss,  nor 
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Light  unci  sanitation  go  hand  in  hand  with  concrete 
construction.  Such  buildings  are  free  from  any  pos- 
sible nesting  places  for  rats  and  mice,  hence  losses 
from  these  rodents  can  be  eliminated.  The  permanence 
and  rigidity  of  concrete  make  for  very  low  deprecia- 
tion charges;  in  fact,  it  is  difficult  to  show  where  there 
will  ever  be  depreciation  in  concrete  buildings  other 
than  in  those  portions  which  of  necessity  have  been 
finished  with  other  materials. 

Rigidity  Eliminates  Vibration 
Absence  of  viI)ration  is  very  important  in  indus- 
tries where  the  buildings  are  equipped  with  consider- 
able machinery.  A  concrete  building  is  more  rigid  and 
is  therefore  more  satisfactory  for  the  operation  of 
machincr)'  because  there  is  unquestionably  less  vibra- 
tion. Vibration  is  a  mighty  big  factor  in  a  manufac- 
turing plant,  and  it  is  impossible  to  eliminate  this 
disturbance  from  machinery  placed  in  mill  constructed 


is  it  possible  to  make  wide  differences  between   vari- 
ous classes  of  buildings. 

Fire  Due  to  Exposure  and  Occupancy 

More  than  ninety  per  cent,  of  all  fires  have  been 
shown  to  have  their  origin  in  occupancy ;  thirty  per 
cent,  of  all  fires  are  caused  by  exposure,  in  nearly  all 
cases  occupancy  in  the  cxposijig  risk  being  the  cause 
of  the  fire.  When  l)nil<lings  have  walls  that  will  not 
burn  and  all  openings  in  the  walls  are  protected  by 
.approved  fire  shutters  and  liave,  in  addition,  non- 
combustible  roofs  with  roof  openings  protected  with 
apj)roved  skylights,  thirty  per  cent,  of  all  fires  are 
guarded  against. 

Flat  Slab  Construction  Saves  in  Height 
l""lat  slab  construction  has  an  added  advantage  in 
tiiat   it  .saves  storey   height  amounting  to  about  one 
storey    in    eight    witiiout    cutting    down    useful    clear 
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Diafiram  illuslrating  the  relative  use  of  concrete  in  industrial  buildings  as  compared  with  other  types  of  construclion. 


head  room.  This  means  about  ten  per  cent,  saving 
in  the  cost  of  exterior  walls,  partitions  and  columns. 
.All  vertical  equipment  is  reduced  in  height  or  in  length 
of  travel.  Materials  used  in  erection  do  not  have  to 
1)0  hoisted  through  so  great  a  distance. 

Lighting  Possibilities 

ICvery  reinforced  concrete  industrial  liuilding  pro- 
perh'  designed  can  he  a  better  lighted  building  than 
one  of  any  other  ty])e  of  construction.  The  flat  ceil- 
ing means  more  liglit.  •  The  lighting  possibilities  of 
a  flat  slab  reinforced  concrete  building  are  so  far 
ahead  of  a  mill-constructed  building  that  there  is  no 
Comparison. 

Working  Conditions 

h'very  industrial  manager  is  aware  of  the  fact  that 
conditions  under  which  his  emi)loyecs  work  have  a 
great  deal  to  do  with  their  efficiency.  Clean,  sanitary 
rooms  with  i)lenty  of  light,  good  ventilation  and  uni- 
form temperature  have  a  money  value  to  the  industry. 


buildings.  If  the  building  vibrates  to  any  extent  as 
the  result  of  machine  motion,  accuracy  of  shafting  and 
attachment  is  disturbed.  This  has  a  great  effect  on 
the  life  of  machines,  shafting  and  bearings.  Further- 
more, excessive  vibration  is  dangerous  and  greatly  re- 
duces the  life  of  a  mill  constructed  building.  It  is 
exceedingly  costly  on  account  of  wear  and  tear  on 
shafting  and  machines.  A  paper  goods  manufacture  in 
Boston,  whose  plant  has  both  reinforced  concrete  and 
slow-burning  mill  construction  buildings,  has  reported 
a  saving  of  $5,000  per  year  in  machinery  repair  and 
operation  charges  in  favor  of  the  concrete  building. 
This  is  but  one  example  of  the  profit  that  comes  from 
eliminating  vibration,  and  hence  directly  eliminating 
dejireciation  of  machinery. 

Concrete  Less  Subject  to  Temperature  Changes 
Concrete  buildings  can   be  kept  at  a  comfortable 
temperature  because  from  the  very  nature  of  the  con- 
struction material  the  interior  is  less  subject  to  in- 
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fluences  from  variations  in  outside  temperatures.  The 
certainty  that  a  fire  cannot  destroy  a  building  secures 
the  confidence  of  employees,  prevents  panics  and  in- 
cidentally adds  greatly  to  the  peace  of  mind  of  the 
owner. 

Sometimes  objections  are  raised  against  working 
on  concrete  floors.  Many  reinforced  concrete  buildings 
are  provided  with  maple  wearing  surfaces  to  the  con- 
crete floors  to  obviate  this  objection,  but  it  is  worth 
while  to  call  attention  to  the  fact  that  there  are  many 
buildings  with  hundreds  of  acres  of  floor  space  de- 
voted to  factory  purposes  and  employing  thousands 
of  skilled  artisans  where  it  has  not  been  found  neces- 
sary to  provide  any  other  working  surface  for  the  em- 
ployees than  the  concrete  floor.  One  notable  example 
of  this  is  the  building  of  the  Ford  Motor  Company, 
which  is  now  using,  in  its  modern  buildings,  concrete 
floors  rather  than  wood  flooring  laid  over  the  con- 
crete. This  is  true  of  practically  all  the  automobile 
factories  throughout  the  United  States.  A  decided  ad- 
vantage of  concrete  floors  is  that  they  are  watertight, 
and  if  fire-fighting  must  be  done  on  one  floor,  water 


cannot  leak  through   them,  and  on   to  contents  of  a 
floor  below,  thus  causing  additional  damage. 

Concrete  Buildings  Increase  in  Strength 
In  making  cost  comparisons,  a  common  fallacy  must 
be  avoided.  When  an  owner  builds  a  mill  constructed 
building,  he  very  frequently  equips  the  building 
throughout  with  the  cheapest  of  fittings  and  appliances. 
On  the  other  hand,  the"  owner  whose  business  judg- 
ment directs  him  to  build  a  fireproof  structure  usually 
selects  high  grade  fittings  and  equipment  and  in  other 
ways  adds  to  the  actual  cost  of  the  structure  by  com- 
parison with  mill  construction  because  of  a  desire  to 
make  all  appointments  in  keeping  with  the  better 
class  of  building.  A  mill  constructed  building  will  re- 
quire repairs  and  maintenance  which  in  a  period  of 
twenty  years  will  almost,  if  not  actually,  equal  the 
original  cost  of  the  building.  It  has  the  disadvantage 
of  decreasing  in  strength  and  carrying  capacity,  no 
matter  how  consistent  may  be  the  efiforts  to  keep  it 
well  maintained,  while  reinforced  concrete  buildings 
increase  in  strength  with  age  and  perpetually  remain 
free  from  the  necessity  of  maintenance  expenditures. 


Vibration    Problems    in   Industrial    Buildings 


Their  Causes,  Effects  an 
Decreases   Efficiency  of 

ONE  of  the  least  studied  of  the  many  industrial 
problems  is  the  effect  of  vibration  in  factory 
Iniildings.  In  the  technical  publications  little 
has  been  published  that  covers  in  any  compre- 
liensive  manner  the  viljrationary  problems  in  industrial 
establishments,  but  what  little  has  been  done,  however, 
in  studying  the  subject  has  indicated  the  importance 
that  is  attached  to  the  elimination  of  disturbing  vibra- 
tionary  influences.  Factory  buildings,  on  account  of 
the  machines  operating  in  them,  are  peculiarly  suscep- 
tible to  vibration,  which,  by  acting  on  the  nervous  sus- 
ceptibilities of  the  workers,  causes  reduced  efficiency, 
poorer  work,  and  slower  speed. 

Two  sources  of  vibration  may  be  apparent — inter- 
nal or  external.  Vibration  from  internal  sources  re- 
sults from  the  motions  of  machines  or  equipment, 
which  may  be  transmitted  to  the  floor  and  walls  of  the 
structure,  while  externally  caused  vibration  is  pro- 
duced from  sources  entirely  outside  the  building.  The 
study  of  vibration  and  its  effects  and  how  it  may  be 
eliminated  or  avoided  is  a  complex  problem  at  best,  in- 
asmuch as  it  is  difficult  to  assign  specific  causes  to  the 
efl^ects  produced  or  to  analyze  the  intricate  influences 
concerned.  Conditions  in  factories  vary  to  such  a  de- 
gree and  the  personal  factor  is  so  inconstant  that  there 
is  a  great  diversity  of  opinion  as  to  just  where  vibra- 
tion begins  to  prove  harmful.  The  best  that  can  be 
done,  therefore,  is  to  cover  only  some  of  the  more  gen- 
eral factors  associated  with  the  subject. 

Vibration  Affects  Quality  of  Work 

Vibration  of  a  building  may  have  a  very  serious 
eflfect  on  workmen.  If  it  is  at  all  severe,  the  efficiency 
of  their  labor  may  be  very  materially  reduced  and  the 
output  will  be -smaller,  while  employees  will  reach  a 
state  of  fatigue  sooner.  By  taking  measures  to  coun- 
teract the  vibrationary  effects  it  has  been  found  that 
greater  human  efficiency  is  possible  with  higher  speed 
of  workmanship  and  a  better  qualit}-  of  work.  Closely 
coupled  with  the  efficiency  of  the  worker  is  that  of  the 
machine,  which  is  affected  by  vibration  in  one  way  or 
another.  The  eflfect  on  machinery  is  manifested  in  de- 
creased  output.     The   experiences   of   factory   owners 
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who  have  installed  old  e(|uipment  in  new  and  stable 
l)uildings  indicates  that  the  output  cjf  these  machines 
has  greatly  increased,  due  entirely  to  the  elimination  of 
vibration. 

Factory  l)tiilding  \ibration  is  often  responsible  for 
waste  of  power  and  difficulties  with  line  shafting.  T!ie 
vibration,  in  such  a  case,  results  in  a  mis-alignment, 
which  makes  it  impossible  to  keep  shafting  true,  with 
tire  result  that  added  friction  produe<?s  a  loss  of  power. 
Trouble  is  often  occasioned,  further,  with  crystalliza- 
tion of  machine  parts  on  account  of  the  viljrationary 
eft'ects,  for,  where  the  machines  are  not  cushif)ned, 
severe  vibration  may  result  in  crystallization  of  the 
metal  parts  and  end  in  their  breakage. 

Coincidence  of  Frequencies 

Every  part  of  a  building  has  a  natural  pitch,  and, 
when  set  in  motion,  will  vibrate  at  a  periodic  .number 
of  oscillations.  The  entire  building,  as  well  as  its  com- 
ponent members,  conforms  to  this  characteristic.  The 
most  harmful  condition  takes  place  when  the  frequency 
of  the  source  of  vibration  coincides  with  the  frequency 
of  the  building.  When  these  are  coincident,  the  action 
is  aggravated,  and  may  produce  serious  results.  The 
effect  of  coincidence  between  the  natural  frequency  of 
\-ibration  of  a  flooj  and  that  of  the  source  of  disturb- 
ance is  well  illustrated  by  an  experience  contained  in 
the  report  of  the  Aberthaw  Construction  Company, 
who  have  been  conducting  comprehensive  investiga- 
tions on  the  effect  of  vibration  in  structures.  The  case 
in  point  had  to  do  with  the  testing  of  a  small  engiiu- 
upon  a  floor  of  timber  construction.  At  a  speed  of 
about  550  revolutions  per  minute  the  intensity  of  the 
floor  vibration  was  so  great  that  it  was  impossible  to 
work  in  the  drafting-room,  located  on  the  same  floor 
more  than  100  feet  away,  but  this  effect  entirely  disap- 
peared when  the  speed  was  either  increased  or  de- 
creased by  about  50  r.p.m.  If  the  cause  of  vibration  be 
intermittent  and  of  a  different  frequency,  the  result 
will  be  a  breaking-up  of  vibrations. 

Vibration  transmitted  from  sources  outside  the 
building  are  the  most  difficult  to  trace  and  the  most 
difficult  to  overcrime.     The  effect  of  passing  trains  is 
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very  common,  and  the  transmission  is  due  cither  to  soil 
and  rock  vibrations  or  to  atmospheric  vibrations.  In 
rc^^ard  to  vibration  from  external  sources,  Mr.  Maurice 
Deut.sch,  C.E.,  is  (|uoted  in  the  report  referred  to  as 
follows : 

"Vibrations  have  of  late  been  absorbing  the  atten- 
tion of  not  only  scientists,  but  of  the  general  public,  in 
larji^e  cities.  Since  the  introducticjii  of  skyscrapers, 
towering  far  above  adj(jining  buildings,  of  large  print- 
ing plants  and  power-liouses,  dixersitied  complaints  of 
vibration  are  frc(|uciitly  heard.  Tiie  cjperation  of  heavy 
bed  presses  and  reciprocating  engines  leave  in  their 
path  a  tremor  to  which  many  adjoining  buildings  are 
so  naturally  attuned  that  the  vibrations  are  often  not 
only  annoying  but  dangerous,  both  to  the  binlding  in 
which  the  machinery  may  be  operating  and  tu  adjoin- 
ing structures. 

Rigidity  Avoids  Vibration 

"In  concrete  steel  monolithic  structures,  when  pro- 


perly designed,  the  entire  mass  acts  as  a  unit  to  absorb 
vibrations,  the  main  tendency  being  to  set  up  an  oscil- 
latory motion  of  the  entire  structure;  but  this  can  gen- 
erally be  avoided  if  proper  foundations  are  construct- 
ed, and  if  such  precautions  arc  taken  in  the  location, 
arrangement,  and  operations  of  the  moving  machinery 
as  have  been  found  from  experience  would  materially 
reduce  the  possible  transmission  of  vibrations." 

Absence  of  vibration  in  industrial  buildings  can  be 
attained  by  giving  due  respect  to  the  rigidity  of  the 
structure,  to  foresight  in  the  placing  of  certain  ma- 
chines on  solid  foundations,  to  the  proper  cushioning 
of  others,  and  to  such  arrangement  of  duplicate  ma- 
chines operating  at  the  same  speed  as  to  avoid  cumula- 
tive effect.  Old  buildings  are  usually  more  susceptible 
to  vibrationary  influences  than  more  modern  buildings, , 
inasmuch  as  they  are  often  unsuited  to  present-day  re- 
quirements, and,  moreover,  many  conditiorTs  which 
would  receive  immediate  attention  in  up-to-date  fac- 
tories are  often  allowed  to  continue  in  old  buildings. 


The  Industrial   Site  and   Its  Relation   to  the 

Transportation  Problem 


By  F.  W.  Cowie,  B.A.Sc,  M.  Inst.  C.E. 


I.\'1)U.STRIAT>  corporations  have  achieved  success 
l)eyon(l  expectations  in  Canada  during  the  past 
several  years.  "System"  resulted  in  general  rnan- 
agers  who  are  now  presidents.  "Organization" 
Cdtnbined  system  with  concentration,  resulting  in  lower 
•  ivcrhead  charges,  less  direct  competition  and  less 
(lui)lication.  This  was  the  foundation  keynote  of  the 
success  of  some  of  our  largest  and  most  successful  cor- 
l)orations,  whose  presidents  are  now  millionaires. 

"Efficiency"  is  now  the  word.  There  is  the  example 
(if  German  efficiency  which  almost  brought  the  whole 
world  to  its  feet.  The  efficiency  expert  cuts  out  a 
movement  and  by  multiplying  by  a  million,  saves  an 
amount  laid  down  to  three  places  of  decimals.  The 
success  of  the  past  will  be  forgotten  by  the  results  of 
the  future,  due  to  efficiency  methods  supplied  to  50,- 
000,000  men  and  100,000,000  machines. 

Of  later  date  and  with  even  greater  expectations 
is  the  present-day  cry,  "The  Application  of  Science  to 
Industry."  The  utilization  of  products  formerly  wast- 
ed ;  the  scientific  investigation  into  new  products  by 
new  methods ;  the  day  of  the  scientific  investigation  is 
at  hand that  is  if  he  "keeps  his  feet  on  the  ground." 

"Save  a  dollar,"  excellent! 

"Create  a  dollar's  worth,"  even  better ! 

But  after  all,  the  value  of  a  dollar  must  not  be  either 
forgotten  or  overlooked. 

The  great  and  successful  corixiralioiis  have  system, 
thc\-  ha\-e  organization,  they  have  efficiency  experts 
and  they  have  their  scientific  laboratories. 

It  is  however  absurd  to  think  of  how  much  the 
transportation  factor  is  overlooked. 

"1  own  a  vacant  lot,  I  will  build  there." 

"This  land  is  cheap,  it  will  save  capital." 

"That  is  an  excellent  opportunity  ofTers  to  purchase 
a   factory  all  complete,  it  will  save  trouble." 

"I  want  a  site  within  motor  distance  of  my  home." 

"For  national  reasons  we  are  obliged  to  build  and 
operate  in  Canada,  but  we  only  build  to  prevent  pos- 
sible strong  competition,  and  we  choose  a  site  as  near 
as  ]>ossible  to  the   ])arent  concern." 

Why  is  not  the  real,  vital,  economic  question  of 
transportation  taken  into  first  consideration,  a'*,  after 


all,  next  to  good  and  ready  labor,  it  is  the  key  to  suc- 
cess. 

Where  will  the  shipments  come  from?  How  will 
they  come?  What  will  be  the  cost?  How  about  des- 
patch?    How  about  terminal  charges? 

How  can  delivery  freights  be  reduced  to  a  mini- 
mum by  locating  at  a  centre  where  a  large  proportion 
of  the  output  will  be  consumed  or  taken  delivery  of 
locally?  Where  can  cars  always  be  obtained?  How 
much  will  be  the  terminal  charges  for  roads  not  con- 
necting with  plant  sidings?  How  can  plant  sidings 
be  simplified  and  shunting  reduced  to  a  minimum? 

We  hear  of  one  firm  located  most  advantageously 
on  a  canal  site,  but  business  is  disorganized  in  winter, 
when  navigation  is  closed. 

Another  is  given  splendid  terms  by  a  railway  com- 
pany, but  it  is  difficult,  often  impossible,  to  get  cars. 
This  successful  company  has  urgent  business  at  good 
profits,  but  despatch  being  impossible,  it  is  lost.  An 
enterprise  has  the  last  call  in  some  up-to-date  pro- 
duction, but  as  it  is  located  on  a  local  railway,  it  costs 
4  cents  per  100  lbs.  over  the  local  or  city  rate  for  term- 
inal charges  and  switching.  A  twenty-million-dollar 
enterprise  is  located  where  not  one  ton  of  its  tremend- 
out  tonnage  output  will  ever  be  consumed  locally,  and 
has  to  compete  with  a  firm  supplying  half  its  output  to 
the  local  firms  at  practically  no  dejivery  costs. 

It  is  most  refreshing  to  hear  that  in  many  large 
centres  of  population  and  industrial  activity  the  ques- 
tion of  terminals  and  radial  or  marginal  railways  is  at 
last  becoming  a  governing  factor  of  success  or  failure. 
The  more  congested  the  district  the  more  it  will  cost, 
and  cost  what  it  may,  it  must  be  incurred  or  the  com- 
numity  will  be  left  behind. 

Ten  cars  per  day  in  and  ten  out  is  an  ordinary  indus- 
trial turnover.  .At  2c  per  100  lbs.,  for  one  extra  switch- 
ing rate,  and  the  average  is  geuerally  more,  there  is  a 
fixed  charge  against  the  business  of  $200  per  day,  or 
$^)0,000  per  annum. 

Despatch  in  delivery  and  the  question  of  cars  is  of 
almost  equal  economic  importance. 

Capitalists  would  do  well  to  see  that  this  important 
matter  is  carefully  considered  before  they  subscribe 
financially  to  new  industrial  undertakings. 
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Conditions    in    Canada's    Industrial    Centres 

Are  Reported  as  Being  Satisfactory— 1916  Returns  Show  that  the 
"Slump"  Has  Been  Overtaken— Brief  Reports  from  Civic  Officials 
at  Various   Points  Typical    of   a    General   Confidence  in  the  Future 


NORTH     BAY 


NORTH  BAY,  an  important  railway  town,  with 
a  population  of  10,000,  is  located  at  the  gate- 
way of  New  Ontario,  the  .  development  of 
which  will  be  gauged  by  the  growth  of  this 
town,  as  the  font  railroads — namely,  C.P.R.,  G.T.R., 
C.N.O.R.,  and  T.  and  N.O.R. — which  have  terminals 
at  this  ))oiiit,  diverge  through  the  mineral  area  and  the 
great  clay  belt  of  the  North  Country,  where  lies,  almost 
dormant,  untold  strength  in  the  roaring,  boiling  water- 
fals,  waiting  to  be  harnessed  and  turned  into  electric 
energy. 

The  industrial  conditions  of  the  town  are  brighten- 
ing rapidly  in  the  manufacture  of  toys,  lumber,  wood- 
en construction  materials,  and  macaroni,  and  in  the 
smelting  of  ore.  A  large,  up-to-date  building  will  be 
erected  this  year  to  accommodate  the  increasing  busi- 
ness in  the  manufacture  of  toys.  The  town  is  favor- 
ably situated  for  a  chemical  plant,  a  tannery  and  wood- 
enware  industries,  as  great  quantities  of  hardwood, 
hemlock,  pine,  and  other  timber  are  within  a  short 
distance.  The  railroads  have  excellent  facilities  for 
the  handling  of  freight  and  passenger  traffic,  the  hous- 
ing, repairing,  and  construction  of  locomotives,  and 
extensive  repairs  or  construction  of  freight  cars. 

The  C.P.R.  engine-house  is  of  the  circular  type, 
comprising  23  stalls,  the  exit  from  which  is  over  a  70-ft. 
turntable.  Connected  to  this  engine-house,  by  coni- 
plete  machine  and  blacksmith  shops,  is  a  modern  rec- 
tangular 10-pit  locomotive  erecting  shop,  access  to 
which  is  had  over  an  electrically  operated  transfer 
table.  Close  by  is  located  the  car  repair  3'ard,  with  a 
six-track   enclosed   car   repair   and   erecting  shop,   off 

By  Mr.  H.  J.  McAuslan,  Town  Engrineer. 


which  upholstering,  air  equipment,  carpenter,  and 
blacksmith  shops  open.  'I'hese  car  repair  tracks  prijper 
have  a  ca])acity  of  156  cars. 

Special  provisions  by  the  railroads  for  the  benelit 
of  industries  and  local  wholesale  and  other  dealers  re- 
quiring trackage  facilities  have  been  provided  in  the 
shape  of  industrial  tracks,  with  sites  adjoining,  which 
can  be  acquired  for  l:)usiuess  purposes. 


HAM  I  LTON 


SlXCl'l  the  beginning  of  1915  fifteen  new  factories 
have  located  in  Hamilton,  nine  of  these  factories 
being  of  United  States  parentage,  which  is  impos- 
ing evidence  of  the  attractive  power  of  the  Cana- 
dian market  and  of  Canadian  export  possibilities.  The 
largest  of  these  industrial  undertakings  was  that  of  the 
Proctor  &•  Gamble  Company,  the  i)roprietors  of  ivory 
soap  and  sundry  other  soap  and  cotton  seed  oil  pro- 
ducts, who  erected  an  immense  ]jlant  here. 

The  Dominion  Sheet  Metal  Company  erected  a  new 
factory  for  the  manufacture  of  galvanized  sheets.  Cana- 
dian Pforse  Shoe  Company,  a  branch  of  the  United 
States  liorse  Shoe  Company,  of  Erie,  Pa.,  built  a  fac- 
fory  for  the  manufacture  of  horseshoes  and  to^' 
caulks.  Canadian  Cartridge  Company  built  a  new 
factory  for  the  manufacture  of  cartridge  cases.  This 
plant  is  working  a  day  and  night  shift.  Franklin- Steel 
Works,  of  Joliett,  111.,  leased  a  factory  for  the  manu- 
facture of  toe-caulks.  T.  Eaton  Company  built  a  big 
four-storey  factory  for  a  knitting  mill.  ^V.  T.  Raw- 
leigh  Company,  of  Freeport.  111.,  will  erect  a  factory 
shortly  for  the  manufacture  of  household  medicines. 

By  Mr.  H.  M.  Marsh,  Commissioner  of  Industries. 


Proctor  &  Gamble  Company's  soap  factory    one  of  Hamilton's  many  fine  factories. 
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cxtnals,  inik'i  ailiilcs.  and  stuck  and  ixjullry  prcpani- 
ticjiis. 

The  llainilliHi  Slcc-1  W  !icl-1  Cwnipi'iiy  liave  erected 
a  new  factory  for  the  nuinufactnre  of  steel  car  vvlieels. 
Stanley  Steid  Company  have  built  a  factory  for  the 
niannfacture  of  cold  rolled  sheet  steel.  The  Carbon 
and  Alloy  Steels,  Ltd.,  will  erect  furnaces  and  a  foun- 
dry i)lant  this  year  for  makin},'  steel  castings,  iuj^ots, 
and  similar  ))r(](hKts  by  the  MotTal  electric  process. 
The    Perkins   (ilue   (.'omiianv,   of    Lansdalc,    I'a. ;  On- 


G  HATH AM 
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Proctor  &  Gambit's  factory,  Hamilton.  Ont. 

tario  Yarn  Ldmpanx.  of  Markliani;  W'atkins  Medical 
("oiiipany,  Winona,  Minn.;  Turner,  Day  &  Woolworth 
Company,  of  I^ouisville,  Ky..  and  the  Desmond-Ste- 
])heii  ComiKiny,  of  Urbana,  ( )hio,  have  also  K)cated 
l>ranch  factories  here  within  the  last  two  years. 

The  Mercury  Mills  Company  are  conipletin'.j  a  new 
iartje  hosiery  mill  and  spinniii);-  mill.  The  Chi])mau- 
i  folton  Company  are  buildin.s>'  a  new  spinning  mill. 

Nearly  every  one  of  the  big"  concerns  are  prt>sper- 
•iig  and  largely  increasing  their  i>lants.  In  fact,  dur- 
ing 1916,  71  new  factories  and  additions  were  erected 
liere,  the  building  permits  for  these  totalling  $994,446. 


Gll.Xrii  AM    can   boast  of   foity-lliree  riourisliillg 
industries,    with    capitalization    ranging    any- 
where from  two  million  dtjllars,  down.     Chief 
among   these   industries   is   the    Hayes   Wheel 
Works,  who  manufacture  all  kinds  of  autonio 
bile  wheels,  hubs  and   rims ;  the   Dowsley   Spring  & 
Axle  Company,  the  largest  manufacturers  of  automo 
bile  springs  used  in  Canada,  also  carriage  axles  and 
springs ;  the   I'ad  &  'J'extile  Company,  who  make  all 
manner    of    felt    goods:   the   International    Harvester 
Comi>any,  who  manufacture  farmers'  wagons;  the  Do- 
minion Sugar  Company,  who  have  the  largest,  sugar 
l)lant  on  the  North  American  continent;  and  the  Gray- 
Dort  Company,  one  of  the  largest  producers  of  auto 
mobiles  in  Canada. 

Chatham  is  also  well  supjjlied  with  financial  insti- 
tutions, six  of  the  best  banks  being  represented  here. 

The  railroad  facilities  are  exceptional,  in  that  Chat- 
iiam  is  su])j)lied  by  five  railroads — three  of  them  Am- 
erican lines,  and  two  Canadian.  The  great  advantages 
in  having  the  American  lines  are  that,  in  shipping 
west  you  can  procure  tariffs  via  the  United  States, 
which  gives  you  a  much  better  opportunity  to  obtain 
cars  for  shipment,  than  if  you  had  to  ship  directly 
over  Canadian  lines,  which  are  fre<pii'"'tv  sliort  of 
ef[uipnient. 

Chatham  also  has  direct  waterway  coiuk-ciioh  witn 
the  Great  Lakes,  which  gives  access  for  shipments 
touching  at  all  points  on  the  lakes.  There  is  also  a 
regular  boat  service  maintained  between  Chatham  and 
Detroit. 

The  labor  conditions  here  ha\c  shown  that  the  em- 
ployer and  employees  work  to  their  mutual  advantage, 
in  that  Chatham  can  noast  of  never  having  had  a  large 
strike. 

The  manufacturers  arc  exceedingly  fortunate  in 
that  Chatham  is  sup])lied  by  the  well-known  Tilbury 
Gas  Fields,  with  natural  gas,  which  the  manufacturers 
have  the  privilege  of  using  for  power,  at  the  rate  <-if 


By  Mayor  J.  G.  Kerr. 


'riu-  IJoiniiiitiii  Siiii.ii   K.u  1.  i  .     ^  li.iiu    Out.     l.arM*..-.!  mik-"   rljnl  on  NoTlh  American  v<nitir.< 


230 


THE     CONTRACT     RECORD 


March  14.  ion 


Matta«aini  Pulp  andiPaper  Plant— Typical  of  one  of  Canada's  biggest  industiUs. 


12  cents  per  thousand.  It  alsti  has  Hydro  electricity, 
which  supplies  power  at  a  nominal  rate  to  the  manu- 
facturers. 

The  city  controls  the  waterworks  and  there  is  a 
generous  supi)ly  of  good,  clean  water,  at  low  rates. 

Should  a  manufacturer  desire  to  use  coal,  Chatham 
is  the  distributing  point  for  all  coal  used  on  the  two 
Canadian  railroads  before  mentioned— this  coal  com- 
ing across  regularly  by  boat,  to  a  point  twelve  miles 
south  of  Chatham. 

Chatham  is  served  by  four  express  comiKinies, 
which  gives  excellent  service,  and  creates  good  com- 
petition. 

The  residential  districts  in  Chatham  are  welt  adapt- 
ed to  the  conditions  necessary  for  the  laboring  man,  in 
that  they  are  not  expensive  to  rent,  and  are  within 
easy  access  of  the  various  manufacturing  plants. 

The  city  has  two  parks,  which  are  nicely  located 
and  gives  an  excellent  recreation  ground  in  which  to 
enjoy  sports,   etc.,  after  working  hours. 

In  conclusion,  Chatham  is  surrounded  by  a  very 
fertile  district,  which  has  mixed  farming;  and  also  has 
an  exceptionally  fine  fruit  district  in  the  southern  por- 
tion of  the  counties.  Being  surrounded  with  fertile 
land,  it  naturally  results  that  there  are  an  exceptionally 
fine  class  of  merchants  in  the  city,  at  whose  places 
goods  can  be  bought  at  prices  that  compare  favorably 
with  any  of  the  larger  stores  in  the  Dominion. 

The  city  enjoys  an  excellent  climate,  in  that  it  is 
located  in  the  most  southern  portion  of  the  Dominion 
of  Canada.  It  has  been  favored  with  an  energetic 
Council  and  Board  of  Trade,  who,  in  the  past  two 
years  have  been  successful  in  jjrocuring  five  large  in- 
dustries. 


Less  than  a  year  ago  the  Portland  Cement  Associa- 
tion issued  a  booklet  on  concrete  swimming  pools  and 
through  its  cement  products  bureau  has  done  ver}-  ex- 
tensive promotion,  both  of  municipal  and  private 
pools.  As  a  result  we  hear  of  many  pools  in  cities, 
from  the  Atlantic  to  the  Pacific,  planned  for  the  com- 
ing year.  The  swimming  pool  situation  is  being  han- 
dled in  many  cases  as  are  paving  propoeftions,  munici- 
pal bond  issues  being  arranged  to  provide  the  neces- 
sary funds  for  undertaking  the  construction. 


RED     DEER 


1-:D   deer   is   the   centre   of   the  jnixed   farm- 
ing  district    of    Alberta,   and^  the    i)rincipal 


R' 
industries  of  this  district  a're  butter  and 
cheese  making.  There  are  two  creameries 
and  cheese  factories  in  Red  Deer,  both  run- 
ning to  capacity  and  increasing  tlieir  outjjut.  Through- 
out the  district  there  are  many  smaller  plants,  all 
doing  well.  A  large  quantity  of  cream  is  shipped  to 
Calgary  and  Etlmontoni  besides  what  is  manufactured 
here.  The  dairymen  around  here  are  making  money 
and  any  man  with  a  little  cajjital  and  willing  to  'work 
can  do  well  at  dairying. 

The  Great  West  Lumber  Company  has  a  large  saw- 
mill here  and  ran  it  part  of  the  summer,  as  demand  for 
lumber  was  good  last  year.  The  two  brick  plants  here 
did  not  operate  last  year,  the  demand  for  brick  not  be- 
ing good. 

Labor  was  scarce  and  any  able-bodied  man  could 
get  work ;  labor  will  be  scarcer  this  year. 

Building  was  quiet  in  the  city,  but  many  farmers 
built  new  houses,  barns,  etc.,  and  carpenters  had  plenty 
of  work.  Campbell,  Wilson  &  Home,  wholesale 
grocers,  built  a  new  warehouse  last  summer.  The 
Canadian  Northern  Railway  Company  is  just  complet- 
ing a  bridge  across  the  Red  Deer  River  and  we  expect 
connection  with  this  line  this  summer,  as  they  have 
the  grade  completed  from  the  Brazeau  line  to  Red 
Deer.  There  is  a  good  demand  for  modern  houses  in 
Red  Deer ;  at  present  there  are  no  modern  houses 
x-acant  and  more  will  have  to  be  built.  There  is  little 
demand  for  houses  without  modern  conveniences. 

Prospects  for  1917  are  that  there  will  be  consider- 
ably more  building  done  than  in  1915  or  1916.  The 
Provincial  Government  is  planning  to  build  large  ad- 
ditions to  the  Alberta  Ladies'  College,  which  they  pur- 
chased last  year  for  an  institution  for  defective  chil- 
dren of  the  four  western  provinces.  These  additions 
will  probably  cost  over  $100,000.  The  two  wholesale 
grocery  firms  located  here  are  doing  well  and  increas- 
ing their  business  steadily. 

Red  Deer  being  the  centre  of  the  dairying  industry 
of  Alberta  there  is  a  splendid  opening  here  for  a  con- 
By  Mr.  A.  T.  Stephenson.  Secretary-Treasurer. 
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flensed  milk  industry,  as  milk  can  he  obtained  here  in 
(|iiantity,  and  cheafjer  than  any  other  i)lace  in  Alberta. 
We  Uxik,  in  the  near  future,'  for  such  an  industry  to 
be  started  here.  Prospects  are  good  for  a  steady, 
healthy  prriwth  in  the  future. 


REGIN  A 


Rl'".(il.\.\.  the  ea|)it;il  of- the  I'rovince  of  Saskatcii- 
evvan,  is  more  and  more  becoming'  reco_<Tnized 
as   the   commercial   and   distributing   centre   in 
Central  Western  Canada. 
A   review  of  business  in   Uegiiia   for  the  past  year. 
froni  an  industrial  stand|)oint,  reveals  a  ver^'  satisfac- 
lor\-  idndilion.     Those  engaged  in  everv  line  of  brtsi- 


are  not  required  they  are  not  usually  imported.  Cus- 
toms returns  for  the  port  of  Regina  during  1915  were 
$653,915.75,  and  for  1916,  $1,505,219.20.  The  hank 
clearings  for  1915  amounted  to  $87,122,611.08,  and  for 
1916  they  were  $124,349,589.81,  putting  Rcgina  in 
I'ourth  place  among  the  cities  f)f  the  West,  from  Fort 
William  to  Victoria  inclusive,  Winnipeg.  Vancouver, 
and  Calgary  only  .showing  a  larger  %'oiume. 

Indications  ])oint  to  an  active  building  jjrogramme 
in  Kegina  during  the  coming  year,  as  there  are  quite 
a  numlier  of  manufacturers,  wholesale  houses,  joWjers, 
and  others  intimating  their  intention  to  locate  a  branch 
of  their  business  in  this  city,  and  there  are  not  many 
warehouses  available  at  the  i)resent  time.  The  same 
can  he  said  in  connection  with  the  retail  houses.  A 
number  of  prosi)ectivc  merchants  are  an.xious  to  locate 
in  Regina,  but  thev  are  nn;d>le.  at  the  i)resent  time,  to 


*rhe  Robert  Simpson  mail  order  waretiouse.  Regina  -Canada's  department  stores  are  world  renowned. 


ness  are  i\h\c  to  show  a  large  increase  o\  er  liic  i)rcced- 
ing  year,  notwithstanding  the  fact  that  a  very  heav_\ 
drain  upon  the  maldl(^od  in  Western  Canada  has  taken 
])Iace  during  the  i)ast  few  years,  which  removed  from 
the  comininiitv  a  \ery  sidjstantial  piu'chasing  (low^-r. 
It  did  not,  however,  remove  the  activity  in  which  these 
men  were  engaged,  as  their  places  have  been  taken, 
and  very  creditaldy  tilled,  by  women.  This  is  very 
noticeable  when  one  enters  the  hanks,  wholesale 
houses,  retail,  mail  order,  and  other  establishments. 

The  total  turnover  during  the  year  1916  is  verv 
\  erv  much  greater  than  that  of  1915.  This  fact  4s  de- 
monstrated bv  the  customs  returns  of  the  jiort  of  Re- 
gina probably  better  than  in  any  other  way.     If  goods 

By  Mr.  I..  T,  McfionHlfl,  ntv  rnmmlesion^r. 


lind  suitable  available  quarters.  This  will  h.i.^  .i  i.n- 
dency  to  create  some  activity  in  the  building  line  dur- 
ing the  coming  summer. 

.Special  reference  should  be  made  to  two  industries 
that  have  become  established  in  the  city  during  the  last 
year  and  a  half.  The  Imperial  Oil  Retinery  have  pur- 
chased fiftv  acres  of  land  and  established  a  refinery, 
which  is  now  in  full  operation,  costing_one  and  a  half 
million  dollars.  Referehce  should  also  be  made  to  the 
Robert  Simpson  Western.  Ltd..  mail  order  house.  The 
Robert  Simpson  XN'estern.  Ltd..  a  little  over  a  year  ago 
purchased  propertv  from  the  city  and  erected  thereon 
a  mail  order  house,  costing  $350,000;  they  employ  iri 
the  neighborhood  of  1.000  people,  and  are  doing  an 
enormous  business.    While  we  are  unable  to  quote  the 
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Frederick  Stearns  &  Company's  factory— Windsor  added  18  American  branches  in  1916. 


figures  involved  in  their  enormou.'^  turno\'er,  we  max 
.say  that  they  have  admitted  that  their  l)iisines.s  is  200 
per  cent,  i^reater  than  they  had  anticipated  for  the  tirst 
year,  and  they  are  ah'eady  preparing,;-  ]>lansto  eniarse 
tlicir  premises. 


WINDSOR 


Till''  induslrial  life  of  Windsor  for  the  past  year 
has  been  very  active.  All  manufacturers  have 
heen  nmning'  their  plants  to  full  capacity,  on 
their  usual  lines  of  manufacture,  and  not  en- 
gaged in  munitions.  We  have  not  had  any  vacant 
factory  space. 

Indications  are  that  the  present  year  will  far 
eclipse  any  previous  year  in  the  industrial  life  of 
Windsor.  1916  building  figures  far  exceeded  any  pre- 
vious year,  and  }ct  there  is  not  an  cm])ty  house  in  the 
city. 

Eighteen  branches  of  American  factories  have  lo- 
cated since  the  beginning  of  1916,  and  many  more  are 
negotiating  for  space  and  new  plants.  The  future 
prospects  look  very  encouraging.     The  Maxwell  Mo- 

By  Mr.  T.  C.  Ray,  Secretary  Windsor  Industrial  Bureaa. 


tor  Companv  have  ])urchased  four  acres  of  land  and 
are  expected  to  build  a  plant  suitable  to  take  care  of 
present  and  immediate  future  business.  The  Mer- 
chants Bank  have  completed  a  fine  office  building  on 
the  corner  of  Oucllctte  and  Chatham  Streets.  The 
Huron  and  J->ie  Loan  Company  have  purchased  one 
i)f  the  best  business  corners  on  corner  of  (^uellette  and 
Pitt  .Streets,  and  will  commence  the  erection  of  a 
modern  office  building.  The  Peoples  Loan  and  Sav- 
ings Compbny  have  opened  up  offices  on  Sandwich 
Street.  Work  on  the  new  Steel  City  of  Ojibway  is 
])rogressing  as  quickly  as  conditions  will  permit.  The 
foundation  work  of  a  big  city  is  being  carefully  plaimed 
and   worked   out. 

There  is  repro<luced  in  this  issue  a  phutogr:\ph  of 
the  Kelscy  Wheel  Company  which  has  in  the  past  few 
years  developed  into  a  com])lete  and  modern  plant. 
This  plant  manufactures  bodies  and  wheels  for  auto- 
mobiles. They  are  negotiating  to  enlarge  the  plant 
by  one-half.  Also  the  photograph  of  the  Frederick 
Stearns  Company.  This  prosperous  concern  have  ad- 
ded the  new  right  half  in  the  past  few  years,  and  ad- 
ded a  new  department,  that  of  confectionery  and  fancy 
soa])s.  This  addition  has  been  a  complete  success. 
They  have  purchased  the  entire  block  liack  of  this 
plant  for  extension  purposes. 
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INUUSIKIAI.  foiulitidiis  in  I'ctciljori)  liu\c  Ijccii 
Soud.  l)uiiii<r  the  past  year  the  mamifactiirers 
have  l)een  busy;  there  has  been  steady  employ- 
ment, and,  while  at  times  the  demand  for  skilled 
mechanics  in  some  lines  has  somewhat  exceeded  the 
supply,  there  has  been,  as  a  rule,  no  trouble  in  securinj^ 
labor,  and  towards  the  end  of  the  year  the  condition^ 
in  this  respect  became  even  belter. 

Amonji'  the  new  industries  of  1916  was  that  of  the 
I'eterboro  Metal  Products  Company.  This  company 
leased,  with  an  option  to  |)urchase.  the  i)romises  for- 
merly occupied  as  a  cordaj^e  factory,  equii)i)ed  it  with 
machinery,  and  the  industry  has  j^rown  steadily  until 
the  company  is  employing;-  about  400  hands.  Another 
new  factory  esta'blished  during-  the  year  was  that  of 
the  ]'".  C.  Paul  Company,  manufacturers  of  children's 
dresses.  Other  recently  established  industries,  includ- 
uiff  those  of  the  DeLaval  Company,  Henry  Hope  ^: 
Sons  and  the  Vermont  Marble  Company,  have  been 
doint^  well. 

.Several  industries  were  enlarged  durin.<>'  the  year. 
The  Konner-Worth  Company,  manufacturers  of  yarns, 
erected  several  additions,  95  ft.  x  66  ft.,  two  storeys; 
37  ft.  X  36  ft.,  two  storeys;  90  ft.  x  36  ft.,  two  storeys, 
and  45  ft.  x  32  ft.  and  44  ft.  x  44  ft.,  one  storey.  The 
.\uburn  Woolen  Com]>any  added  an  extension  80  ft.  x 
44  ft.  The  ( )uaker  Oats  Comjiany  raised  their  ware- 
house. 280  ft.  X  60  ft.,  two  storeys,  while  other  factories 
added  to  their  accomnn)dation.     . 

A  new  church  and  extensive  alterations  to  business 
blocks,  together  with  the  erection  of  houses,  make  up 
a  fairly  busy  year  in  buildinj;'. 

lUisiness  s'enerally.  with  plentiful  eni]jloyment  and 
hi.^h  wa^'es  and  the  hi.<.;h  prices  which  farmers  received 
for  their  produce,  was  prosperous  during;-  the  year. 

I'^or  the  immediate  future  the  prospects  are  promis- 
ing;-. The  Trent  Waterway  will  be  opened  to  Lake 
Ontario,  and  this  is  expected  to  add  to  the  prosperity 
of  the  city. 

The  Ronner- Worth  Companv  have  secured  a  site 
for  a  new  industry,  in  which  they  will  manufacture 
other  lines  of  yarn,  and  will  erect  a  lar^e  building-  in 
the  s])rinfr,  to  equip  which  the  machinery  has  been  on 
order  for  some'months. 

The  rebuilding'  of  the  extensive  Ouaker  Oats  plant. 
w  hich  was  destroyed  by  fire  in  December,  will  add  to 
ihe  buildint;-  activity,  and  new  industries  bein,<j'  estab- 
lished are  those  of  the  Peterbcn'o  Milk  Products.  Ltd.. 
and  another  fur  factory.  Other  industries  in  prospect, 
toi^ether  with  the  s^rowing  importance  of  those  eslab- 
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ke  the  outlook  jery  promismt;. 
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Mr.  S. 

.■\.  AniistrotiK.  City  Clerk. 

LONDON 

AT  the  bejfinnin^  of  1917  the  industrial  situation 
at  I-ondon  shows  unmistakeable  sisjns  of  more 
than  usual  activity.  ,  Towards  the  end  of  last 
vear.  under  the  auspices  of  the  Board  of  Trade 
and  members  of  the  City  Council,  a  charter  was  grant- 
ed to  the  London  Industrial  .Association.  Limited.  This 
is  a  public-spirited  body,  formed  for  the  purpose  of  re- 
ducin.i;  the  initial  cost  of  establishment  of  desirable  in- 


dustries, and  a  number  of  the  more  prominent  business 
men  of  the  city  appear  on  the  list  of  the  .shareholders 
and  officens. 

Lnder  the  direction  of  this  asstjciation,  a  deal  was 
completed  in  the  early  sprinj^  with  IJeatty  Brothers,  of 
I'erjjus,  for  the  erection  of  a  foundry,  costinjj  ai>proxi- 
mately  $28,000  to  $30,000,  in  Chelsea  Green,  a  London 
suliurb.  Mere  the  owners  of  the  land  were  enterprising 
enous,di  to  place  eleven  acres  at  the  disposal  of  the  asso- 
ciation, which  will  be  conveyed  to  f'eatty  Brothers,  in 
view  of  develo])ments  beinjr  made  at  the  present  time 
and  in  the  future.  Beatty  Bnnhers  have,  in  addition  to 
their  extensive  plant  at  Fergus,  a  factory  employing 
some  100  men  at  London,  and  the  plans  of  the  com- 
pany include  the  unitinjr  of  the  plants  on  one  .spot  and 
very  considerable  development  in  new  buildings  in  the 
early  future.  It  is  likely  that  before  long  they  will 
emplfiy  between  300  and  400  in  London. 

.\nother  industry  recently  started  at  Chelsea  Creen 
is  the  London  Smelting  and  Refining  Company,  under 
the  direction  of  Mr.  George  Trudell.  This  company 
purchased  the  old  power-house  of  the  London  and  Lake 
I'lrie  Railway  Company,  and  have  been  some  months  in 
the  busmess,  and  employ  quite  a  number  of  hands 
smelting  and  refining  metals,  which  are  used  for  muni- 
tions parts. 

The  McClary  Manufacturing  Company,  London's 
leading  industry  and  probably  the  largest  manufac- 
turers of  stoves  in  the  British  Kmpire,  have  purchased 
land  in  the  vicinity  of  their  factory,  and  have  erected  a 
three-storey  addition  for  the  japanned  work  depart- 
ment. The  council  has  recently  given  them  permission 
to  lay  pipes  for  natural  gas,  which  will  mean  develop- 
ment of  their  enamelling  plant  at  this  point. 

The  Ford  Motor  Company,  it  is  reported,  contem- 
plate exten.sive  additions  to  their  London  assembling 
plant  which  will  more  than  double  their  present  floor 
space  and  considerably  increase  their  output  of  cars. 

Penman's  Limited,  of  Paris,  Ont.,have  lea.sed  prem- 
ises on  a  down-town  thoroughfare  and  will  establish  a 
knitting  branch.  It  is  probable  that  the  labor  situation 
here  will  justify  them  in  still  larger  operations  at  Lon- 
don in  the  earlv  future. 

The  Canadian  branch  of  the  H.  S.  Hall  Companv.  of 
jersey  City,  has  been  established  at  London.  The  Hall 
Company  are  manufacturers  of  ladies'  fabric  and  cha- 
moisette  gloves.  .Vt  present  their  operations  are  con- 
fined to  the  sewing  and  finishing,  but  it  is  their  inten- 
tion to  build  a  plant  at  London,  where  thev  will  wtaw 
the  fabric  used  in  the  manufacture  of  gloves. 

The  recent  purchase  by  the  Middlesex  Mills.  Lim- 
ited, a  London  company,  of  a  large  building  in  the 
ea.st  end  o,f  London  has  made  possible  considerable 
development  in  tliis  firm's  textile  plant,  and  al.so  the 
addition  of  a  dyeing  plant,  which  will  be  in  operati..n 
in  the  earlv  part  of  April.  This  addition  to  the  indus- 
tries of  Ontario  will  be  welcomed  bv  a  large  number 
of  manufacturers  and  dealers  in  textile  I'oods.  as  there 
has  been  considerable  difficultv  in  securing  work  of 
this  kind.  The  manager  of  the  dyeing  plant  is  a  man 
of  acknowledged  superiority  in  this  business,  who  has 
alreadv  a  very  considerable  reputation  as  a  dyer  in 
Canada.  So  far  the  Middlesex  Mills  have  confined 
their  operations  to  the  weaving  of  cotton  towelling  and 
labncs,  but  new  machinery  is  being  installed,  which 
will  increase  their  range  of  mannfacture-i  verv  con- 
siderably. 

.\  large  number  of  plants  in  London  are  at  present 

«y  Mr   Cordon  Philip.  Secretary  London  Board  of  Trade. 
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engaged  in  the  manufacture  of  munitions,  and  new 
concerns  are  reported  frequently. 

At  present  the  labor  situation  is  particularly  gopd, 
and  London  has  always  had  a  larj^e  supply  of  capable 
machinists. 

The  Quaker  Oats  Company,  of  Chicago,  recently 
purchased  the  local  branch  of  the  Canadian  Cereal  and 
.  Milling  Company,  and  have  .started  operations  therein. 
These  are  considered  to  be  largely  of  an  experimental 
character,  with  a  view  to  extending  operations  from 
this  centre  very  considerably  if  conditions  are  found  to 
be  as  they  anticipate.  Their  decision  in  this  connec- 
tion may  be  helped  by  the  fact  that  the  city  council 
has  asked  for  authority  from  the  legislature  to  erect  a 
grain  elevator  at  Port  Stanley — London's  harbor  on 
Lake  Erie — costing  approximately  $100,000.  This  ele- 
vator will  supply  quite  a  large  number  of  mills  in  Lon- 
don, St.  Thomas,  and  vicinity,  which  are  at  present 
supplied  from  Goderich,  and,  it  is  anticipated,  will 
make,  Port  Stanley  a  grain  receiving  centre  of  .some 
importance. 

The  electrification  of  the  London  and  Port  Stanley 
Railway  promises  to  play  an  important  part  in  the 
city's  industrial  expansion,  as  the  advantages  of  this 
aid  to  the  economic  assembling  of  raw  materials  and 
fuel  and  transportation  of  manufactured  goods  be- 
comes more  generally  known.  The  road  provides  com- 
petitive water  route,  ensuring  equitable  freight  rates 
for  shippers  over  the  steam  lines,  and  is  directly  con- 
nected with  the  Grand  Trunk,  C.P.R.,  Michigan  Cen- 
tral, Pere  Marquette,  and  Wabash  and  branch  radial 
lines.  It  is  claimed — not  without  reason — that  in  as- 
sembling of  products  of  iron  and  steel  and  coal  London 
is  situated  to  better  economic  advantage  than  any  other 
Canadian  city  of  equal  or  greater  size.  As  centre  for 
distribution  throughout  the  Dominion  it  is  well  situ- 
ated for  both  lake  and  rail  transportation,  and  there  is 
also  a  home  market  of  upwards  of  a  million  people  in 
the  Western  Ontario  peninsula. 

These  circumstances  and  the  fact  that  London's 
industrial  advantages  are  becoming  generally  known 
to  the  American  manufacturers  point  to  unprecedented 
industrial  activitv  in  the  "Forest  Citv."' 


The  John  1"".  Byers  Machine  Company.  Ravenna. 
Ohio,  have  issued  Bulletin  No.  1007,  under  date  P"eb- 
ruary  1.  describing  their  Model  C  auto-crane — the  kind 
of  laborer  that  never  quits  and  solves  the  labor  problem 
to  a  very  considerable  extent,  in  that  it  is  equal  tcj 
twenty  men,  at  low  operating  cost.  This  auto-crane 
will  travel  any  ])lace  a  motor-truck  can  go.  The  bulle- 
tin describes  the  crane  and  its  mechanism  in  detail, 
and  reproduces  a  number  of  interesting  photographs 
illustrating  the  type  of  work  that  can  be  readily  accom- 
plished by  its  use.  The  manufacturers  have  just  made 
arrangements  with  the  I'".  H.  Hopkins  Company  to 
handle  this  equijiment  in  Eastern  Canada. 


The  car  situation  in  Montreal  is  affecting  the  build- 
ing situation.  It  is  increasingly  difficult  to  deliver 
brick  and  other  material,  and,  although  there  is  at  this 
season  comparatively  little  construction  work,  some 
jobs  are  held  up  owing  to  the  want  of  transportation 
facilities.  This  is.  no  doubt,  of  a  temporary  nature, 
but  it  involves  a  certain  amount  of  extra  cost.  Prices 
of  commodities,  too,  are  again  advancing,  making 
building  dearer  and  deterring  firms  from  doing  any- 
thing except  such  work  as  is  absolutely  necessary. 


NEW    WESTMINSTER 


THE  industrial  conditions  in  this  district  have 
improved  to  a  considerable  extent  during  the 
l)ast  year,  and  the  ])rojects  for  the  present  year 
a])pear  to  promise  a  further  improvement.  The 
sawmills  are  all  busy,  and  are  running  to  their  full 
capacity.  The  shingle  mills  are  running  double  shift. 
Two  new  shingle  mills  have  been  erected  during  1916, 
and  one  is  being  erected  to  replace  a  mill  destroyed 
by  fire.  The  box  factory  had  a  good  year,  and  expect 
to  be  running  to  their  full  capacity  during  1917. 

This  being  the  year  of  the  e.\i)ected  big  salmon 
run,  all  of  the  canneries  are  making  their  preparations 
accordingly.  The  Laminated  Materials  Company  are 
running  their  factory  to  capacity.  The  machine  shops 
are  fairly  busy.  There  are  three  shell  factories  located 
here,  and  they  are  running  to  full  capacity  with  a 
double  shift. 

Messrs.    Leckie    &    Company,    the    slmc    nianufac- 
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A  New  Westminster  flour  mill    Typical  of  Western  Canada's  greatest 
source  of  wealth. 

turers,  of  Vancouver,  B.C.,  have  taken  over  the  tan- 
nerj-  and  are  putting  it  in  condition  for  operating  in 
the  early  spring. 

The  improved  water  frc^nt  property  belonging  to 
the  city  is  being  taken  up  by  industrial  establishments, 
as  its  water  and  rail  transi)ortation  facilities  are  being 
recognized  by  industrial  concerns. 

The  Northern  Pacific  Railway  Company  is  at  pre- 
sent building  a  freight  shed  on  the  water  front  they 
have  leased  from  the  city. 

A  large  evaporating  plant  was  built  on  another  part 
of  the  water-front  which  is  operating  a  double  shift. 
This  plant  eva])orates  ])otatoes,  onions,  carrots  and  all 
kinds  of  vegetables.  Practically  all  these  factory  build- 
ings are  of  timber  construction,  and  covered  w^ith  gal- 
vanized iron. 

The  Canadian  Northern  Railway  Company's  car 
shops  at  Port  Mann  are  at  present  being  put  in  con- 
dition for  operating.  The  factory  building  is  of  rein- 
forced concrete  construction  throughout. 

By  Mr.  Thos.  TurnbuII,  Building  Inspector. 


There  is  a  shortage  of  tin-plate  in  Canada,  accord- 
ing to  the  Department  of  Trade  and  Commerce. 


Mr.  W^illiam  McNab,  valuation  engineer  of  the 
Grand  Trunk  Railway,  on  February  21st  read  a  paper 
before  the  Washington  Society  of  Engineers  on  "Types 
of  Modern  Railway  Construction  in  Canada." 
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descriptions  and  Illustrations  of  a  Few  Types 

of  Canadian  Industrial  Activities— Cover  a  Very  Ex- 
tended Range— The  Stability  of  Her  Buildings  and  the 
Quality  of  Her  Products  Guarantee  a  Glorious  Future 

unusual,  is  of  interest  inasmuch  as  it  facilitated  opera- 
tions and  made  for  speedy  work.  The  traveller  was 
also  arranged  to  be  of  use  on  other  jobs  when  its 
work  at  this  factory  was  finished. 

In  beginning  the  erection  a  stiff-leg  derrick  was 
set  u\>  <jn  the  l)asement  grade.  This  derrick  had  a  steel 
lattice-work  boom  75  ft.  in  length,  with  two  steel 
latticed  stifif-legs  and  wood  sills.  It  was  used  for  un- 
loading the  steel  and  for  setting  the  cast  iron  grillages 
on  the  concrete  foundation  piers.  This  derrick  then 
erected  the  steel  for  the  first  four  longitudinal  bays, 
the  full  five  bays  wide,  up  to  and  including  the  second 
storey  of  steel.  Another  hoisting  engine  and  a  derrick 
similar  to  the  one  mentioned,  but  with  steel  sills  were 
then  placed  on  the  second  floor,  using  the  basement 
derrick  as  its  erector.  This  derrick  assembled  two 
more  floors  for  the  four  longitudinal  bays  and  on  the 
fourth  floor  of  steel,  the  traveller  was  placed.  Using 
the  second  floor  derrick,  a  steel  lattice-work  75-foot 
boom  was  braced  on  one  corner  of  the  traveller  base. 
This  derrick  was  then  used  to  lift  the  second  floor  der- 
rick and  set  it  on  the  other  corner  of  the  base,  thus 
making  a  twin-derrick  traveller.  The  hoisting  en- 
gine from  the  basement  was  picked  up  and.  with  a 
second  one,  was  set  on  the  traveller. 


Goodyear   Rubber  Factory 

A  2800  ton  steel  frame  structure— Erected 
with    a    twin    derrick    travelling    erector 

Tl  1  !'■  new  factory  building  now  in  course  of  con- 
struction for  the  (ioodyear  Tire  and  Rubber 
Comi)any,  at  New  Toronto,  Ont.,  is  a  .steel  frame 
structure  with  brick  walls  and  fireproofed  with 
concrete.  The  plant  consists  of  a  main  factory  with  a 
separate  power  house,  which  is  interesting  in  that  it 
contains  the  second  largest  chimney  in  Canada,  a  Cus- 
todis  radial  brick  structure,  250  ft.  high  by  14  ft.  in- 
ternal diameter  at  the  to]).  The  methods  of  erecting 
the  steel,  of  which  there  is  2,S00  tons,  show  some  in- 
teresting features,  a  little  out  of  the  ordinary,  and  it  is 
the  purpose  of  this  article  to  describe  only  the  erection 
metht)ds  in  more  or  less  detail. 

The  factory  measures  100  ft.  by  460  ft.  in  plan,  di- 
vided into  five  l)ays  along  the  width  and  13  bays  along 
the  length,  each  bay  being  20  ft.  scpiare.  The  building 
is  four  storeys  and  basement  in  height.  The  steel  work 
is  not  intricate  in  any  way,  simple  columns,  girders 
and  beams  being  used,  the  beams  intercepting  the 
girders  at   the   third   ])oints.     The   columns  are  of   H 
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steel  erected  by  a  twin-derrick  traveller  on  fourth  Hoor— As  shown  about  half  the  steel  is  in  placf. 


section,  12  to  14  ins.  in  width,  and  the  girders  are  24 
in.  I-beams,  while  the  beams  are  15  and  18  in.  I-beams. 
The  roof  is  carried  on  steel  trusses  of  40  ft.  span  and 
spaced  at  20  ft.  centres,  .\long  the  roof  of  the  build- 
ing in  the  centre,  is  a  skylight  su])ported  on  triangular 
skylight  trusses  of  10  ft.  span  and  spaced  at  (>  ft.  8  in. 
centres.  The  general  scheme  of  the  steel  work  is  ap- 
parent from  the  illustration  reproduced  herewith.  The 
total  weight  of  steel  contained  in  the  structure  is 
about  2,800  tons. 

For  erecting  the  members,  a  special  traveller  erec- 
tor was  made   use  of,   which,  although,   perhaps,   not 


This  traveller  was  then  used  to  erect  all  of  the 
remaining  steel  from  basement  up,  rails  being  laid  on 
which  the  erector  moved  as  work  progressed.  The 
derricks  were  operated  from  independent  hoisting  en- 
gines and  one  derrick  erected  in  front,  taking  four 
bays,  four  storeys  high.  The  other  derrick  assembled 
the  roof  and  one  bay  four  storeys  high. 

■  The  traveller  base  was  made  up  of  8  in.  x  S  in.  col- 
umn sections,  using  two  side  rails  each  composed  of 
a  pair  of  shapes,  transversed  by  six  single  shapes, 
grouped  four  near  one  end  and  two  near  the  other,  the 
engines  being  supported  on   the  four  beams  and  the 
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derrick  on  the  two.  Single  truck  wheels  at  the  cor- 
ners spaced  30  ft.  apart  in  both  directions  carried  the 
rig  on  rails.  The  derricks  were  both  of  steel,  the 
booms  being  75  ft.  laced  steel.  The  masts,  about  25 
ft.  high,  were  made  of  two  8  in.  channels  laced,  with 
side  sills  of  steel  and  a  double  headed  cross  sill.  Four 
laced  angle  irons  formed  the  stiff-legs,  tying  the  masts 
to  the  side  sills.  The  masts  were  tied  with  a  top 
strut  of  two  8  in.  channels  laced  and  braced  with  angle 
iron  cross-bracing.  The  two  hoisting  engines  were 
of  18  and  22  horse  power  each,  respectively,  provided 
with  two  drums  and  completely  housed  in  frame  sheds. 
A  rather  unusual  feature  for  travellers  of  this  kind  was 
the  use  of  bull  wheels  on  the  masts  with  a  sluing  gear 
on  the  engines  for  swinging  the  booms  instead  of  lines. 
The  bull  wheels  .which  were  composed  of  two  chan- 
nels bent  to  semi-circular  forms  were  not  only  braced 
to  the  mast,  but  also  to  the  boom,  so  as  to  take  up 
momentum  thrusts.  The  sluing  gear  of  the  engine 
was  of  the  usual  type  with  two  drums  operating 
through  a  friction  clutch  from  gears  on  the  engine  and 
so  arranged  that  one  or  the  other  could  be  geared  up 
to  rotate  the  boom  in  the  direction  desired.  The  capa- 
city of  each  derrick  was  five  tons. 

The  traveller  was  arranged  so  that  the  component 
parts  were  of  use  for  other  arrangements.  As  indi- 
cated, the  booms  were  employed  on  plain  stiff-legs  and 
may  be  used  as  gin  ])oles.    The  stift"-legs,  bracing  and 


A    Montreal     Box     Factory 

A  four -storey  flat  slab  reinforced 
concrete  building  of  attractive  ap- 
pearance—Materials made  in  Canada 

Al^'OUR-STOREV  reinforced  concrete  l)uilding 
was  erected   in    Montreal   this    jiast    fall    and 
winter  for  the  Thompson  &  Norris  Company 
of   Canada,   I^td..   by   the   Atlas   Construction 
Company,  Ltd.,  of  Montreal,  working  from  plans  pre- 
pared by  Lockwood,  Greene  &  Co.  of  Canada,  Ltd..  en- 
gineeers,  of  Montreal. 

The  Iniilding-  will  be  utilized  b\'  the  owners  for  the 
manufacture  of  corrugated  boxes  and  shipping  car- 
toons, the  raw  materials — straw-board  and  paper — 
being  received  from  other  plants.  This  plant  is  ,a 
branch  of  the  United  States  company,  which  operates 
factories  at  several  cities,  including  a  plant  for  the 
manufacture  of  the  straw-board. 

The  new  building  in  Montreal  is  constructed  en- 
tirely of  reinforced  concrete  of  the  "flat-slab"  type,  the 
"two-way"  .system  of  reinforcing  being  Used.  It  is 
designed  to  be  ultimately  seven  storeys  high,  but  the 
exterior  treatment  has  been  such  as  to  give  the  ])resent 
structure  the  appearance  of  a  complete  building.  In 
fact,  the  exterior,  when  finally  finished  down,  will  pre- 
sent an  unusually  attractive  ai^pearance.  as  the  engi- 
neers endeavored  to  save  the  building  from  tlie  com- 
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The  Thompson  &  Norris  paper  box  factory  will  have  an  attractive  appearance  when  completed. 


masts  are  all  adaptable  for  other  purposes.  The  steel 
was  delivered  to  the  site  on  cars  and  transferred  by 
motor  truck. 

McGregor  &   Mclntyre,   Limited,  of   Toronto,   are 
the  steel  contractors. 


Turnbull  &  Cutclift'e,  Limited,  Brantford,  have 
been  awarded  the  contract  for  the  roofing  and  sheet 
metal  work  in  connection  with  the  addition  to  the 
Penmans  Mills  and  the  Y.  W.  C.  A.,  Paris  ;  also  the 
roofing  of  the  Gait  Reporter  premises,  Gait. 


monplace  appearance  so  usual  in  concrete  structures. 

The  Thompson  &  Norris  Company  own  land  on 
Masson  Street,  in  Delorimier  Ward.  Montreal,  adjoin- 
ing the  tracks  of  the  Canadian  Pacific  Railway.  The 
building  is  102  feet  wide  on  the  street  and  189  and  125 
feet  on  the  sides,  the  rear  following  the  curve  of  the 
tracks.  Adjoining,  at  one  side,  is  the  boiler  house,  of 
approximately  l.,500  square  feet,  designed  to  contain 
three  boilers,  and  a  125-foot  Custodis  chimney,. 

At-  the  front  and  rear  corners,  on  the  longer  side, 
are  located  stairs,  freight  elevators,  and  toilets,  while 
the  front  stair  has  been  arranged  so  that  a  passenger 
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ielevator  can  be  located  in  the  well  in  the  future.  Tlierc 
F'ai'e  two  entrances  frnni  lite  street,  one  of  wliicli  is  in- 
1  tended  ior  tlie  office. 

The  shii)|)in.L;-  ])latform  at  the  rear,  at  the  sec(jnd- 
•  storey  level,  is  built  over  a  concrete  tank  to  hold  the 
[silicates  used  by  the  cotn))any  as  i)aste.  .\  concrete 
{'and  steel  slide  running;  across  the  tank  near  the  centre 
Lmakes  it  pos.sible  to  slide  the  bundles  of  straw-board 


^^^ 


3  because  of  lack  of  coal.  The  exterior  concrete  work 
will  be  finished  down  in  the  spring,  and  the  plastering 
(if  pent-house  completed. 

The  job  was  so  situated  that  two  towers  were  util- 
ized in  concreting.  Xo  skilled  labor  was  necessary  in 
I)lacing  the  steel  reinforcing  beyond  the  services  of  a 
fr)reman.  as  the  drawings  were  clear  and  the  system  of 
reinforcing  simple.    The  design  was  such  as  to  allow 
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The  flat  slab  construction  of  Thompson  &  Norris  building  providfs  unusually  neat  and  clear  storey  space. 


from  llic  cars  directly  to  stora^je  in  tlie  first  storey. 
The  railroad  siding  alongside  the  boiler  house  runs 
on  a  trestle,  carried  on  concrete  bents,  to  form  the  coal 
storage  yard. 

The  exterior  walls  are  built  of  a  i)rick  facing  on 
hollow  tile.  The  windows  are  tilled  with  standard  steel 
sash.  .All  interior  partitions  are  hollow-tile,  plastered 
in  the  stairways  and  toilet  rooms.  The  temporary  roof 
is  carried  a1)ove  the  future  fifth  floor  slab  on  a  wood 
frame  made  of  the  form  materials,  'fhe  floors  above 
the  lirst  are  of  maple,  laid  on  1  in.  x  6  in.  boards  on  a 
;  J  in.  sand  bed. 

It  is  interesting  to  note  that  all  materials  used  in 
the  building,  except  the  chimney  and  the  rellee  doors 
for  the  elevators,  were  "made  in  Canada.' 

'fhe  .\tlas  Construction  Company  began  work  on 
August  16.  The  concreting  of  t'.ie  reinforced  footings 
began  .August  23,  of  the  second  floor  slab  September 
1'',  and  the  last  structural  work  was  poured  on  Oc- 
tober 30.  Slab  forms  were  made  u))  in  battened  ])anels, 
4  ft.  X  12  ft.,  and  supported  on  2  in.  x  10  in.  stringers, 
24  in.  on  centres.  Owing  to  the  impossibility  of  get- 
ting steel  forms  for  the  round,  interior  columns  in  re- 
(|uisite  time,  it  was  neccs.sary  to  build  them  up  of 
wt)od.  The  flaring  heads  were  formed  in  molds  made 
u])  of  radiating  boards,  whose  edges  were  cut  to  the 
necessary  curve.  Spaces  between  lioards  were  stoji.ped 
u|)  with  paper,  shavings,  etc.,  and  the  v\hok'  surface 
made  smooth  and  regular  with  cement  mortar.  .\ 
final  coat  of  plaster  of  Paris  finished  the  mould.  Woth 
head  and  column  forms  were  made  in  two  sections  for 
coinenience  in  removing. 

.Ml  glass  had  been  set  by  November  25.  and  most 
of  the  interior  work  was  iinished  in  January.  However. 
it  was  necessary  to  close  down  the  work  on  February 


column  and  beam  forms  to  be  used  frym  storey  to 
storey  without  much  change. 

The  entire  work  was  supervised  by  Mr.  Leslie  15. 
ICllis,  as  resident  engineer  for  the  owners  and  engi- 
neers. Mr.  Ellis  also  designed  the  boiler  room  piping, 
au.xiliaries,  and  smoke  flue  on  Ihe  job. 

The  heating  system  was  installed  by  the  Garth 
Company,  of  Montreal.  The  low  pressure  boilers  were 
supplied  and  set  by  Ross  &  Greig,  of  Montreal,  agents 
for  the  Goldie  &  McCulloch  Company,  of  Gait,  Ont. 


A  Western  Canada  Warehouse 

Mill  constructed  building  with  British 
Columbia  fir  —  Typical  of  substantial 
structures  erected  in  our  western  cities 

THE  illustration  herewith  shows  the  warehouse 
for  Campbell,  Wilson  &  Home,  Limited,  one  of 
the  latest  commercial  buildings  in  Red  Deer, 
Alta.  It  is  of  mill  construction  with  B.  C.  fir 
posts  and  beams,  the  posts  being  solid  and  the  beams 
laminated.  Concrete  is  used  for  basement  walls,  foot- 
ings, post  foundations,  basement  floor,  floor  and  ceil- 
ing of  vault,  fuel  chamber  and  boiler  room  partitions, 
window  sills,  and  fire  wall  copings.  The  outside  sur- 
face of  the  foundation  walls  is  finished  with  a  1 :2  ce- 
ment mortar  and  blocked  Qt'i  to  resemble  masonry. 
The  forms  were  made  of  No.  1  shiplap  with  2  x  4  in. 
studs  at  2  ft.  centres.  The  form  boards  were  used  for 
roof  boards  after  cleaning. 

The  proportions  for  the  concrete  walls  were  1:2:5. 
The  basement  floor  was  four  inches  thick,  oi  concrete 
in  the  proportion  1:2:3,  finished  without  top  dressing. 
The  vault  floor  and  ceiling  are  of  concrete,  4  inches 
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thick,  reinforced  with  %  in.  diameter  steel  rods  placed 
at  8  in.  centres  and  at  right  angles  to  each  other,  and 
finished  with  a  1  :2  cement  mortar.  The  window  sills 
and  copings  are  cast  in  place  and  provided  with  a  sand 
finish. 

The  exterior  walls  are  of  brick,  with  an  air  space 
of  two  inches  between  the  outer  face  brick  and  inner 
bricks,  the  walls  having  a  total  thickness  of  15  inches. 
The  space  between  bricks  is  maintained  by  galvanized 
iron   brick   bonds   placed   every   4   feet   and   every    10 


property,  iiesides  these  there  was  an  existing  build- 
ing, formerly  belonging  to  the  Dominion  Marble  Com- 
pany, which  could  be  easily  adapted  to  the  purpose  in 
\iew — in  fact,  the  nucleus  of  a  plant. 

The  entire  property  measures  140,000  square  feet, 
only  a  part  of  which  will  be  now  used,  leaving  room 
for  future  extensions.  The  building  in  course  of  erec- 
tion is  a  steel  foundry,  measuring,  inside  dimensions, 
200  feet  long  by  52  feet  wide,  while  the  electrical  equip- 
ment necessary  for  operating  the  electrical   furnaces, 


Mill  constructed  warehouse  in  Red  Deer.  Alta. 


courses  in  height.  The  vault  is  built  of  hard  burnt 
clay  brick,  15  inches  thick,  with  a  2  in.  air  space. 

The  floor  is  2  x  8  in.  laminated  sjiruce,  covered 
with  building  paper  and  finished  with  ^  in.  maple. 

Heating  is  by  low  pressure  steam,  heat  being  sup- 
plied to  ground  floor  only.  The  boiler  has  a  capacity 
capable  of  maintaining  an  internal  temperature  of  70 
degrees  when  the  exte«ial  temperature  is  30  degrees 
below  zero.  There  is  an  elevator  of  3,000  pounds  capa- 
city, electrically  operated. 

The  roofing  is  four-ply  asbestos  and  the  under  side 
of  roof  between  rafter  arid  purlins  is  sheathed  with  yi 
in.  boards  covered  with  tar  paper,  to  prevent  condensa- 
tion. 


A    Steel-Billet    Foundry 

New  plant  has  excellent  transportation  facilities 
and  is  within  reach  of  abundant  electrical  power 

THREE  main  factors  were  considered  in  the  loca- 
tion of  a  foundry  for  steel  billets  now  being 
erected  at  Cote  St.  Paul  for  the  Thomas  David- 
son Manufacturing  Company,  Ltd.,  Montreal, 
from  designs  by  J.  M.  Robertson,  Limited,  Montreal — 
proximity  to  the  source  of  electrical  power,  easy  dis- 
tance to  the  other  plant  of  the  company,  and  trans- 
portation facilities.  Various  sites  within  Greater 
Montreal  and  also  at  other  points  in  the  jirovince  were 
discussed,  but  the  one  selected  was  considered  to  offer 
the  greater  advantages  and  to  fill  the  chief  require- 
ments. First  of  all,  the  site  is  near  the  steam  power 
plant  of  the  Montreal  flight.  Heat,  and  Power  Com- 
pany and  the  substation  of  the  Cedars  Rapids  Power 
and  Manufacturing  Company,  with  an  available  power 
of  50,000  kw. ;  secondly,  the  existing  i^lant  of  the  own- 
ers can  be  reached  within  fifteen  minutes;  and,  thirdly, 
the  Grand  Trunk  Railwav  sidings  run  right  on  to  the 


etc;,  will  be  housed  in  a  structure  150  feet  bj-  20  feet, 
semi-detached  from  the  main  building.  This  will  con- 
tain on  the  ground. floor  the  transformers  and  the  oil 
tank  room,  separated  by  an  8-in.  brick  wall,  the  motor- 
generator  sets,  and  the  switchboard  equipment,  the 
two  being  located  in  galleries.  The  transformer  house, 
as  it  is  termed,  will  have  a  steel  stairway  of  inverted 
channels  filled  with  concrete. 

The  foundry  proper  is  erected  on  concrete  piers, 
owing  to  the  original  swampy  condition  of  the  ground, 
the  footings  being  12  feet  deep;  the  walks,  of  plastic 
brick  set  in  cement  mortar,  are  built  on  reinforced 
concrete  beams,  with  steel  columns  and  steel  trussed 
roof.  The  roof  itself  is  of  4-in.  mill  construction,  while 
the  roof  of  the  transformer  house  is  of  reinforced  con- 
crete ;  a  coping  of  the  same  material  will  run  practically 
right  round  both  the  foundry  and  transformer  house. 
The  ventilators  are  of  wood.  Fenestra  sashes,  with 
wired  glass  and  reinforced  concrete  sills,  are  to  be 
used,  there  being  6,000  square  feet  of  glass  area.  It  is 
of  great  importance  that  there  should  be  ample  light, 
and  for  this  purpose  the  building  is  designed  with  a 
large  number  of  windows.  All  the  principal  doors  will 
be  fireproof. 

The  new  building  is  to  be  one  storey,  42  feet  high 
inside,  while  the  existing  building  is  partly  one  storey 
and  partly  two  storeys..  A  portion  of  the  latter  struc- 
ture will  be  used  as  a  cutting-ofF  room  and  for  inspec- 
tion, while  the  balance  will  in  the  future  be  devoted 
to  a  grey  iron  foundry.  In  the  main  bay  of  the  foun- 
dry will  be  located  four  six-ton  electric  furnaces  of  the 
single-phase  type,  the  pouring  floor,  and  the  ladle  pits. 
The  flooring  around  the  furnaces  will  consist  of  scoria 
blocks  on  a  6-in.  foundation  of  concrete,  it  being  im- 
perative to  .secure  a  flooring  which  will  be  absolutely 
fireproof.  With  one  exception  all  the  other  floors  will 
be  of  concrete.  The  ladles  will  be  heated  by  oil. 
pum])ed  from  the  oil  tank  room,  below  the  machinerv 
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Elevation  of  steel-blllel  foundry. 


Kjoni  tloor.  I'hi.s  oil  will  be  coineyed  by  gravity 
tlirougli  a  spout  on  the  exterior  of  the  building,  the 
oil  Ijeing  unloadeci  direct  from  oil  tank  cars.  A  por- 
tion of  the  machinery  for  operating  the  furnaces  will 
be  protected  by  removable  reinforced  concrete  slabs. 

A  20-toii  overhead  crane  will  be  erected  in  the  main 
bay,  for  the  purpose  of  transporting  all  heavy  material. 
A  siding  will  run  into  the  new  building,  and  the  ma- 
terial will  also  be  unloaded  by  means  of  the  crane.  For 
conveying  material  to  the  furnaces,  small  dump  cars, 
on  rails,  will  be  employed. 

.Vdjacent  to  the  main  bay  will  be  the  scrap  bins, 
into  which  the  metal  will  be  sorted.  This  portion  of 
the  building-  will  be  covered  by  a  wooden  roof.  Un- 
loading from  the  cars  will  'be  done  by  a  powerful  elec- 
tro-magnet, and  it  is  also  propo.sed  to  instal  a  150-ton 
track  scale  for  weighing  the  scraj).  The  cutting-ofif 
r/iom  adjoins  the  shipping  room,  which  opens  on  to 
one  oi  the  railway  sidings,  a  large  i)latform  enabling 
the  billets  to  be  readily  transferred  to  the  cars.  The 
offices  will  be  located  in  the  second  storev  of  the  old 
i)uilding. 

The  water  supply  is  to  be  obtained  from  the  La- 
chine  Canal,  and  will  be  i)umped  into  a  large  water 
tank. 

The  electrical  equipment  will  consist  of  four  1,330 
kv.a.  transformers,  two  motor-generator  sets,  and 
switchboard  for  controlling  the  furnaces,  generators, 
etc.  Power  will  be  transmitted  from  the  substation 
by  means  of  a  submarine  armored  cable,   which   will 


pass  under  the  I-achine  Canal,  the  cable  being  designed 
for  a  maximum  of  5,000  kv.a. 

The  contractors  are  A.  F.  Byers  &  Co.,  Montreal. 
The  contract  for  the  steel  (2.50,000  pounds)  has  been 
let  to  the  Canadian  Hridge  Company,  of  Walkerville, 
Ont.  The  steel  sashes  will  be  supplied  b\  Steel  and 
Radiation.  Limited,  and  the  glass  by  Pilkington  Broth- 
ers. Montreal. 


It  is  stated  that  a  corps  of  engineers  is  engaged 
upon  an  examination  and  insjjection  of  all  power  com- 
pany plants  at  Niagara  Falls,  Ont.,'  with  a  view  to' 
determine  for  the  Ontario  Government  if  the  water 
is  being  utilized  with  a  proper  degree  of  efficiency 
or  economy.  It  is  believed  that  this  may  have  aii 
important  bearing  upon  the  production  of  power  upon 
the  Canadian  side,  to  meet  Hydro  and  other  demands. 


A  report  of  a  proposed  sewerage  system  for  the 
town  of  Aurora  was  submitted  by  the  consulting  en- 
gineering firm  of  James.  Loudon  &  Hertzberg  on  Feb- 
ruary 27.  The  scheme  will  include  a  collecting  system, 
low-level  pumping  plant  and  disposal  works,  at  "a  cost 
of  $87,600.  The  indications  are  that  the  work  will 
proceed  at  an  early  date. 


The  Canadian  Government  Railways  call  for  an 
increased  a])pro]iriation  of  $11,150,000  for  working 
expenses. 


Plan  view  of  steel-billet  foundry. 
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Wm.  Davies   Packing    Plant 

special  designs  to  meet  peculiar  requirement?— 

Completely  insulated  with   cork— Four 

floors  erected  in  twelve  working  days 

Tllli  enlarjj^ement  of  the  packing-  plant  of  the  Wil- 
liam Davies  Company  on  Front  Street,  Toron- 
to, consists  of  four  separate  buildings,  a  cooler 
building,  an  abattoir,  a  tank  house  ,  and  a  stock 
pen.  With  the  exception  of  the  stock  pen,  which  is  of 
wooden  construction,  the  buildings  are  built  of  rein- 
forced concrete  on  the  flat  slab  system,  faced  with 
brick.  The  plant  is  designed  to  allow  considerable 
future  extension. 

The  cooler  building,  shown  in  an  accompanymg 
illustration,  is  used  for  cold  storage  purposes.  It 
measures  132  ft.  by  84  ft.  in  plan,  and  is  seven  storeys 
high  and  is  constructed  of  reinforced  concrete  on  the 
flat-slab,  two-way  system,  according  to  the  Chicago 
code.  The  typical  bay,  of  which  there  are  eight  and 
live  along  the  length  and  width  respectively,  measures 
16  ft.  in  both  directions.  The  interior  columns  are  cir- 
cular.-with  flaring  capitals  and  drop  heads  carrying  the 
flat  slab  floors,  which  are  reinforced  on  the  two-way 
method.  Over  the  loading  court,  located  at  one  corner 
of  the  ground  floor,  steel  truss  girders  are  used  to  give 
a  clear  loading  space.  The  outside  columns  are  rec- 
tangular in  section,  and  a  unique  feature  is  that  there  is 
a  double  row  of  columns,  with  a  4  in.  to  6  in.  space  be- 
tween them.  This  is  to  allow  the  walls  to  be  com- 
pletelv  insulated  with  cork.  The  double  outside  col- 
umns may  be  seen  in  ligure.  These  columns  are  an- 
chored together  by  anchor-rods. 

The  rtuor.s  are  designed  for  live  loads  varying  from 
125  to  2.=;0  pounds  per  .square  foot,  and  the  present  root 
is  figured  to  act  as  a  floor  in  the  event  of  the  addition 
of  another  storey.  The  columns  of  this  building  are 
carried  on  spread  concrete  footings. 

Completely  Insulated  With  Cork 

An  unusual  feature  of  this  building  is  the  insulation 
of  the  floors,  walls  and  columns  with  cork  to  prevent 
heat  transmission  and  radiation.  The  typical  floor  in- 
sulation consists  of  cork  boards,  2  in.  in  depth,  laid  on 
the  rough  concrete  floor  in  a  hot  asi)halt  mi.xture,  and 
then  covered  with  a  granolithic  finish.  The  freezer 
floor  has  4  in.  cork  and  4  in.  finish.  The  walls  of  the 
buildings  are  composed  of  8  in.  of  Denison  hollow  tile, 
faced  with  4  in.  of  brick,  and  covered  on  the  inside  with 
cork  board  4  in.  to  6  in.  thick,  plastered  in.side.  41ie 
columns  are  similarly  insulated  with  cork  boards.  The 
roof  is  of  concrete  and  6  in.  of  cork  on  a  cinder  fill  cov- 
ered with  a  combination  roofing. 

Heavy  cooler  type  windows  and  doors  are  used,  in 
keeping  with  the  design  and  purpose  of  the  building. 
Special  equipment  is  contained  in  the  cooler  designed 
for  the  special  requirements  of  the  abattoir  industry. 
On  all  floors  there  are  racks  hung  from  inserts  set  in 
the  concrete,  and  overhead  mono-rail  carriers  are  em- 
ployed for  the  movement  of  carcasses.  Two  elevators 
are  provided  and  steel  stairs  are  installed.  The  ground 
floor  is  arranged  for  a  wholesale  market,  and  is  fur- 
nished with  marble  walls  and  counters  and  plastered 
ceiling. 

Four  Floors  in  Twelve  Days 

The  concrete  and  materials  were  raised  by  means  of 
two  towers,  and  the  concrete  was  distributed  and  de- 
posited by  buggies.  Crushed  stone  and  water-washed 
sand  were  employed  as  aggregates,  and  a  1 :2 :4  mix  was 
used  on  floor  slabs  with  a  1 :1H  :3  mix  for  columns.  As 
evidence  of  the  speedy  work  that  can  be  done  by  bug- 


gies without  chuting  is  the  fact  that  four  full  storeys  of 
the  cooler  building  were  constructed  in  twelve  working 
days,  these  floors  involving  4.^,000  square  feet.  This 
was  done  in  spite  of  the  fact  that  the  weather  at  the 
time  these  floors  were  erected  was  quite  cold  and  neces- 
sitated the  provision  of  methods  to  prevent  frost 
troubles. 

For  all  cold  weather  building  the  aggregates  were 
heated  with  steam  pipes,  located  in  the  bins,  and  the 
water  was  also  used  hot.  Salamanders  were  used  to 
supply  heat,  and  the  cold  was  kept  out  by  tarpaulin*, 
as  shown  in  figure. 

Another  instance  of  speedy  work  was  the  installing 
of  43,000  feet  of  brine  piping  in  eight  days. 

The  abattoir  located  next  the  cooler  building  is  five 
storeys  in  height,  constructed  on  exactly  the  same  plan 
as  the  cooler  building.  It  measures  82  ft.  by  97  ft.  in- 
plan.  The  flat  slab  system  is  used,  but  the  outside  col- 
umns are  not  made  double,  as  in  the  cooler  l)uilding. 
The  foundations  in  this  case  are  carried  on  piles,  since 
the  ground  here  is  so  groggy  as  to  prohibit  concrete 


Cooler  building  under  construction  during  cold  weather.    Note 
double  exterior  columns. 

spread  footings.  The  piles  are  of  wo<jd  and  were  dri\en 
with  a  steam  hammer.  The  walls  of  this  building  are 
solid  brick.  14  in.  thick,  and  the  floors  are  designed  for 
live  loads  varying  from  \25  to  200  pounds  ])er  square 
foot.  The  top  floor,  being  used  for  killing,  is  made  25 
ft.  in  height.  Towers  and  buggies  were  used  for  con- 
crete distribution.  Cork  insulation  is  not  used  except 
in  special  situations. 

Tank  House 

The  tank  house  is  a  building  130  ft.  long  b\-  129  ft., 
and  59'/2  ft.  at  the  two  sides,  the  back  being  at  an  angle. 
Flat  slab  construction  is  also  used,  and  the  foundations 
are  on  piles.  There  are  three  storeys  in  this  building, 
with  a  concrete  bridge  joining  it  to  the  abattoir.  A 
steel  bridge  unites  the  abattoir  and  cooler  building. 

The  stock  pens  are  contained  in  a  three-storey  wood 
frame  building,  covered  with  corrugated  iron.  A  hog- 
run  connects  the  pens  with  the  tank  house  and  abat- 
toir. 

The  architects  for  the  plant  are  Henschien  &-  \[c- 
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Earcn,  Cliicaf^i),  and  the  j^cncral  ctiiUraclui^  are  W  cUs 
liiotlicrs  Company  of  Canada,  Ltd.  The  Sun  Brick 
C'onii>any  are  siii)j)lying  tlie  Denison  interlockinti^  tile. 


Pulp  and  Paper  Mill  inQuebec 

Description  of  construction  and  operation  of 

large  additions  to  mill  at  Cap  Magdel- 

eine— Chiefly  steel  construction 

THE  St.  Maurice  Paper  Company,  Ltd.,  operatinfj 
a  100-t(jn  f^-round  wood  mill  at  Cap  Magdeleine, 
Que.,  just  l)e!ovv  the  junction  of  the  St.  Maurice 
River  with  the  .St.  Lawrence,  and  with  e.xten- 
.sive  timber  limits  on  the  .St.  Maurice  River,  has  in  the 
year  just  passed  made  a  notable  extension  to  the  pul]) 
and  pa|)er  industry  of  Canada  by  the  addition  of  a  lart;c 
mill  to  their  previously  existing  plant. 

This  addition  consists  of  a  sulphate  and  sulphite 
plant  and  a  l(X)-ton  news-print  mill,  toj'ether  vvitli 
|)ump-house,  boiler-hcjuse,  etc.,  made  neces.sary  by  this 
increase.  The  buildinj^s  in  j^^eneral  consist  of  a  finish- 
ing room,  133  x  127,  with  train  shed;  a  machine  room. 
88  ft.  X  2'X)  ft.,  a  sulphate  and  suli)hite  screen  room,  a 
diffuser  building,  containing  the  dTftusers  and  sul]jhate 
digesters;  a  suli)hite  digester  building  for  two  digest- 
ers, blow-pits,  an  acid  plant,  an  evaporator,  incinerator, 
recovery  and  salt  cake  storage  'building,  boiler-house, 
pump-house  and  wood  room.  A  new  intake  cri|)  and 
pipe  were  luade  necessary;  also  some  additions  to 
transformer  and  switch'board  rooms. 

In  general,  the  l)uildings  are  of  steel  frame  con- 
struction, with  Concrete  foundations  and  brick  walls. 
The  floor  slabs  are  of  reinforced  concrete  on  steel 
framing;  the  roofs,  excc()ting  in  the  machine  room 
building  and  wood  room,  where  Siegwart  l)eams  are 
eiu])loyed,  are  of  concrete  on  metal  lath,  ])lastered. 
.Steel  sash  were  u,sed  throughout.  The  u])i)er  floor  of 
the  machine  room,  where  the  paper  machines  are  locat- 
ed, was  made  unusually  light  by  the  use  of  a  sand  lime 
i)rick.    The  roof  of  this  building  is  carried  bv  trusses, 
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A  progress  illustration  of  the  St.  Maurice  Paper  Co.  pulp  mill. 

spanninyf  from  wall  to  wall,  the  same  being  true  of  the 
boiler-house. 

I'.xamination  of  the  soil  before  construction  com- 
menced showed  sand  to  a  depth  of  12  to  14  feet,  and 
clay  below  that  at  least  another  50  feet.  The  hearing 
power  of  the  soil  was  found  to  be  sufficient  in  the  case 
of  all  the  buildings  excei)t  those  containing  the  digest- 
ers and  the  bl<iw-|)its,  where  Ra\niond  concrete  piles 
were  used. 

The  company's  sawmill  is  located  a  siiort  distance 


up  the  St.  Maurice  River,  on  the  Three  Rivers  side,  and 
the  logs  are  taken  out  of  the  river  at  this  point  and 
sawn  into  sticks  of  suitable  length  for  the  grinders  and 
chippers.  These  are  then  shipped  in  cars  to  the  pulp 
mill.  Those  intended  for  use  in  the  new  mill  are 
brought  in  on  the  outer  rows  of  tracks  and  unloaded 
intt)  conveyors  to  the  motor-house,  where  they  are 
sorted  into  those  suitable  for  use  in  the  sulphite  pro- 
cess, and  into  lower  grade  material,  used  in  the  sul- 
phate process. 

I'rom  here  the  wood  is  conveyed  to  the  sulphite 
and  sulphate  chippers  respectively,  in  the  wood  room 


Building  pump  iiouse  and  instailintj  pipe  line  at  St.  Maurice 
Paper  Co.  pulp  mill. 

building,  then  to  the  chip  screens,  and  on  to  the  con- 
veyors. The  sulphite  chips  are  carried  to  the  chip  bins 
over  the  sulphite  digesters,  thence  to  the  8-ton  digest- 
ers, for  cooking.  I'rom  here  it  passes  successively  to 
the  blow-pits  screens,  deckers,  where  it  is  mixed  with 
ground  wood,  stock  chest,  and  then,  pumped  up  to  he 
used  in  the  166-in.  i^aper  machines. 

The  sulphate  chips  are  carried  on  separate  convey- 
ors to  the  sulphate  chiiihins  and  thence  to  thesulphate 
digesters.  From  here  the  materials  go  to  the  diftusers. 
where  the  liquors  are  taken  out.  and  the  pulp  goes  to 
the  stock  chest.  The  liquor  from  the  diftusers  goes 
successivelv  to  the  evajxirators.  melting  furnaces,  and 
dissolving  tanks,  .\fter  final  treatment  in  the  caiisti- 
cizing  tanks,  the  liquor  is  ready  for  reusing. 

The  boiler-house  is  equipped  with  a  coal  crusher, 
ihe  coal   being   then   conveyed    to   overhead   bunkers, 
from  whence  it  is  automaticallv  fed  under  the  !)•  ■ 
These  are  arranged  in  three  batteries,  developing  < 

''•I'-        .  .    ■ 

An  idea  of  the  amount  of  water  required  abi>ut  a 

plant  of  this  kind  may  be  gathered  from  the  fact  that 
the  pre.sent  pump-house  capacity  was  increased  by 
twelve  million  gallons  daily. 

This  plant  was  built  under  the  direction  of  Mr. 
I'.dgar  (i.  I'.arratt.  .\lr.  Harry. S.  I'erguson  being  dcsign- 
ini^  engineer;  Mr.  R.  T.  Young  was  resident  engineer. 
The  ( ieorge  A.  l'"uller  Company.  Ltd.,  were  contractors 
for  the  work,  Mr.  H.  F.  Lincoln  being  in  charge  of  the 
construction. 

The  piling  was  by  the  Raymond  Concrete  Pile  Com- 
l>anv  of  Canada,  while  the  Siegwart  beams  were  sup- 
plied by  the  Canadian  Siegwart  Beam  Company,  Ltd.. 
Montreal ;  the  steel.  Structural  Steel  Company,  Ltd.. 
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Montreal ;  steel  sash,  Steel  and  Radiation,  Ltd. ;  roof- 
injf,  the  McFarlane-Douglass  Company,  Ltd.,  Mont- 
real; itjlazing,  Alexander  Craig,  Ltd.,  Montreal;  the 
electrical  wirings  was  by  the  Canadian  Comstock  Com- 
pan\',  Ltd.,  Montreal. 

Unusual  Coal-Handling  Plant 

Contains  new  and  interesting  features,  con- 
sists of  three  sheds,  unloading  tower 
and  screening  plant,  with  capac- 
ity of  150,000  tons 

A  COAL-HANDLING  plant  has  recently  been 
completed  at  I'^ort  William,  Ont.,  for  the  Fort 
William  Coal  Dock  Company,  which  contains 
new  an"d  interesting  features,  and  as  it  is  of  a 
rather  unusual  type,  we  believe  a  description  w'ill  ap- 
jieal  to  the  readers  of  the  Contract  Record.  The  plant 
is  intended  for  handling  hard  coal  only.  The  coal  is 
shipped  from  United  .States  i)oints,  principally  Cleve- 
land and  BuiTalo.  during  the  summer  months,  as  long 
as  navigation  is  possible.  A  considerable  portion  of  it 
is  handled  directly  to  the  cars  after  unloading,  and  the 
I)alance  is  stored  and  shipi)ed  during  the  winter 
months.  The  ])lant  consists  of  three  sheds,  an  unload- 
ing tower,  and  a  screening  plant,  and  has  a  total  stor- 
age capacity  of  150,000  tons,  50,000  tons  in  each  shed. 
The  ultimate  handling  capacity  is,  of  course,  greater, 
considering  the  quantity  of  coal  which  is  con\'eyed  to 
the  cars  immediately  it  is  received. 

The  outstanding  feature  of  the  plant  is  the  unload- 
ing tower,  which  is  seen  in  I'ig.  1.  This  tower  is  set  up 
on  wheels,  supported  by  four  heavy  trucks,  two  on 
each  side,  and  runs  on  two  single  rails,  so  that  it  can  be 
moved  in  front  of  any  one  of  the  three  sheds.  As  may 
be  noted  in  the. illustration,  there  are  two  rails  running 
along  the  upper  deck  of  the  structure  and  forming  a 
track,  which  extends  along  the  boom  overhanging  the 
water.    These  rails  are  aligned  to  correspond  wjtli  rails 


Kig.  1.  — Unloading  tower  and  storage  sheds. 

running  at  the  same  level  in  each  of  the  sheds.  Thus 
when  the  tower  is  placed  in  working  position  in  front 
of  any  of  the  sheds  there  is  a  complete  track  from  the 
end  of  the  boom  to  the  rear  of  the  shed.  Along  this 
track  a  heavy  crane,  weighing  about  30  tons,  is  oper- 
ated. Attached  to  the  crane  is  a  large  bucket,  with  a 
capacity  of  seven  tons,  and  when  tniloading  coal  the 
crane  is  moved  out  on  the  boom  and  the  bucket  low- 


ered into  the  hold  of  the  vessel,  trum  which  it  raises  the 
coal.  The  crane  is  then  run  back  into  the  shed  and 
the  coal  is  dumped.  In  this  way  a  coal  boat  carrying 
some  six  or  eight  thousand  tons  of  coal  can  be  unload- 
ed in  about  eight  hours.  (Fig.  2.)  At  the  rear  of  the 
sheds  is  a  screening  plant,  where  the  coal  is  screened 
into  standard  sizes  for  shipment,  each  class  being 
placed  in  a  separate  bin,  from  which  it  is  chuted  direct- 
ly to  the  cars.  This  screening  plant  is  fed  l^y  the  same 
crane  wliich  unloads  the  boats.  The  crane  either  con- 
veys the  run-of-minc  coal  from  the  shed  where  it  is 
stored  or  during  the  summer  months  it  may  unload  ii 
direct   from  the   vessel   to  the   screening  plant.     The 


Fig.  2. —Unloading  vessel  with  grab-bucket  on  unloading  tower. 

coal  is  loaded  into  cars  on  a  siding  of  the   National 
Transcontinental  Railway,  which  runs  into  the  plant. 

The  Unloading  Tower 

The  unloading  tower  contains  145  tons  of  steel  and 
is  122  feet  high  and  40  feet  by  50  feet  in  plan.  The 
height  from  the  dock  floor  to  the  top  of  the  crane  rail 
is  about  77  feet.  The  boom  is  64  feet  long,  and  is  sup- 
ported by  three  lines  of  eye  bars.  It  can  be  raised 
until  within  seven  degrees  of  the  vertical,  to  allow  the 
masts  of  the  ships  to  pass  underneath.  It  is  operated 
by  a  hoisting  engine,  driven  by  electricity,  which  is 
located  in  the  operator's  house  at  the  back  of  the  tower. 
As  shown  in  the  illustration,  near  the  bottom  of  the 
tower,  in^ront,  there  is  a  hopper,  into  which  coal  may 
be  received  for  direct  shipment  without  passing 
through  the  screening  plant.  The  tower  is  moved 
along  the  tracks  by  electric  motors  located  on  the 
trucks  and  connected  to  the  axles  by  a  series  of  gears. 
It  has  sixteen  wheels,  four  on  each  truck.  At  each 
rear  leg  of  the  structure  concrete  counterweights  have 
been  placed  to  prevent  it  overbalancing  when  unload- 
ing coal. 

Storage  Sheds 
The  storage  sheds  were  erected  of  structural  steel 
and  covered  with  corrugated  iron.  The  corrugated 
iron  was  not  galvanized,  but  was  painted,  the  latter 
being  considered  a  cheaper  method  of  protection  from 
corrosion.  The  flooring  is  of  heavy  maple,  laid 
directly  on  the  ground.  The  sides  of  the  sheds  near 
the  bottom  are  also  lined  with  heavy  timbers  to  take 
the  coal  pressure.  Further  up  the  sides  of  the  build- 
ing the  pressure  ceases,  owing  to  th£  shape  of  the  coal 
pile,  which  slopes  away  from  the  walls,  its  angle  of  re- 
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pose  beinj^-  27  degrees  with  the  vertical.  As  will  be 
noted  in  the  illustration,  the  walls  of  the  sheds  have 
been  shaped  to  conform  to  this  anj^le.  These  struc- 
tures are  each  87  feet  high  and  133  feet  by  414  feet  in 
plan,  the  structural  steel  vvei^diinj<  about  450  tons  per 
shed.  An  electric  truck  arrauf^ement,  with  a  scraper 
attachment,  is  employed  for  scrapiuj(  the  coal  to  t!u- 


F 


Fig.  3.    A  storage  shed  during  construction. 


centre  of  the  .-heds,  so  that  it  will  be  in  reach  of  the 
jiicket  oi  the  unloadiiif^  crane  when  it  is  desired  to 
convey  it  to  the  screenint;-  plant. 

Screening  Plant 

'I'his  plant,  located  at  the  rear  of  the  sheds,  con- 
tains 235  tuns  of  structural  steel.  The  coal  is  screened 
by  means  of  a  screeninj^  frame.  This  is  a  horizontal 
api^aratus,  which  is  set  up  on  wheels,  so  that  it  can  be 
moved  from  one  shed  to  another,  along-  a  bridj^e  which 
forms  a  connection  between  the  three  structures  at  the 
rear.  .At  one  end  of  this  frame  is  a  hopper,  into  which 
the  coal  is  dumped  by  the  unloading;  crane  as  it  comes 
from  the  shed.  In  front  of  the  hopper  are  hve  screens, 
set  at  a  slight  slope,  one  above  the  other.  The  coal 
|)asses  from  the  ho])per  to  the  uiJjjer  screen,  which 
retains  the  largest  grade  of  coal,  and  each  successive 
screen  is  graduated  to  correspond  with  the  standard 
grades  of  coal,  egg.  stove,  nut,  etc.  The  screens  are 
shaken  horizontally  by  an  electric  motor  and  rigged 
up  to  an  eccentric  shaft,  the  motion  causing  the  coal 
l)assing  through  one  screen  to  drop  to  the  one  be- 
neath. ISelow  the  bridge  along  which  the  screening 
frame  runs  there  are  five  bins  at  the  rear  of  each  shed, 
and  into  these  bins  each  grade  of  coal  is  deposited 
from  the  screens.  The  cars  run  directlv  underneath 
these  bins  and  the  coal  is  chuted  into  them. 

Erection  Methods 

The  unloading  tower  was  the  first  jxirlion  of  the 
plant  to  be  constructed.  F.rection  was  carried  out  by 
means  of  a  timber  traveller,  about  40  feet  hi.gh,  on  top 
of  which  were  two  wooden  stiff-leg  derricks,  operated 
by  two  Heatty  engines,  located  on  the  rear  of  the  lower 
deck  of  the  traveller.  In  erecting  the  unloading  tower 
the  traveller  was  set  up  on  timber  blocking  on  the 
dock  floor  and  erected  the  steel  around  itself.  Hv  this 
means  the  tower  was  constructed  as  far  as  the  upper 
deck.  The  remainder  of  the  structure  was  erected  by 
a  stiff-leg  derrick  attached  to  the  upper  deck.  The 
l)oom  was  also  set  up  by  this  derrick,  in  the  open  posi- 


tion— that  is,  at  seven  degrees  from  the  vertical.  After 
the  completion  of  the  lower  portion  of  the  tower  the 
traveller  was  moved  back  and  proceeded  with  the  erec- 
tion of  the  sheds.  After  the  work  on  one  shed  had 
been  finished,  the  traveller  wheels  were  turned  'X)  de- 
grees, so  that  it  could  be  moved  laterally  to  the  next 
shed.  The  wheels  were  then  turned  to  their  original 
position  and  the  traveller  was  moved  forward  and  the 
erecti(jn  of  the  second  structure  proceeded  with  in  the 
same  manner  as  the  first.  The  sheds  were  built  on  a 
foundation  of  concrete  pedestals  supported  by  wooden 
piles.  In  erecting  the  screening  plant  the  traveller  was 
used  for  part  of  the  work  and  the  remainder  was  car- 
ried out  by  a  boom  lashed  to  the  rear  of  the  shed. 

This  coal-handling  plant  was  erected  at  a  cost  of 
about  $300,000.  Great  efficiency  is  claimed  for  it,  only 
seven  men  being  reipiired  for  its  operation.  The  Rob- 
erts \'  Schaefer  C(jm|)any,  of  Chicago,  were  the  design- 
ers and  general  contractors,  and  the  Dominicjn  IJridge 
Comi)any,  of  Toronto,  carried  out  the  contract  for  the 
fabrication  and  erection  of  the  structural  steel  work. 
The  unloading  crane  was  supplied  by  the  ISrttwn  Hoisi 
ing  Machinery  Company,  of  Cleveland,  and  the  corru- 
gated sheeting  by  the  Pedlar  Peo])le.  of  Oshawa. 

Bleaching  Powder  Factory 

Three  sets  of  four  chambers  each  made  of 

dense,  impervious   concrete   to   prevent 

leakage  of  gases — Concrete  block  walls 

Tl  1 1'^  Canadian  Salt  Ct)mpany  have  recently  com- 
pleted additions  to  their  plant  at  Sandwich.  Ont., 
which  double  the  number  of  their  bleach  powder 
chambers  and  will  double  the  plant's  produc- 
tion t)f  bleaching  powder.  The  additions  consist  of. a 
new  chamber  building,  288  feet  by  115  feet,  which  is 
an  exact  duplicate  of  their  first  unit,  and  a  lime  house 
49  feet  by  42  feet,  which  is  a  wing  of  the  chamber 
building. 

The  foundation  of  the  chamber  building  is  of  con- 
crete, the  frame  is  of  timber,  and  the  walls  are  of 
concrete  blocks,  8  in.  x  8  in.  x  16  in.  About  20,000 
blocks  were  used  in  the  building.  The  floor  is  of  6-in. 
concrete;  the  roof  is  of  three-ply  felt  and  |)itch.  and 


Progress  photograph  of  bleaching  powder  plant  of  the  Canadian  Salt  Co. 

there  are  no  intermediate  floors  excc|)t  the  runways 
around  the  chambers. 

The  building  contains  three  sets  of  chambers,  each 
set  com])rising  four  chambers.  Each  chamber  is  20 
ft.  by  100  ft.,  with  reinforced  concrete  walls,  floors 
and  roofs.  Density  and  imperviousncss  arc  the  essen- 
tial characteristics  of  the  concrete  used  in  the  cham- 
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bers  ill  order  to  prevent  leakage  of  gases  through  the 
concrete  and  to  prevent  the  gases  from  attacking  the 
steel  reinforcing  bars.  The  c(jncrete  was  all  placed 
by  the  gravity  system,  and  by  this  method  it  was- 
found  ])(jssible  to  mix  and  ])lace  a  sufficiently  dense 
grade  of  concrete  at  a  reasonable  cost.  The  tower 
was  used  in  three  different  locations,  each  one  oj)- 
posite  the  centre  of  the  set  of  chambers.     Each  cham- 


Exterior  view  of  bleaching  powder  factory  of  Canadian  Salt  Co. 

ber  required  400  yards  of  concrete,  ten  and  a  half  tons 
of  reinforcing,  and  about  4,400  square  feet  of  forms. 

The  lime  house  is  of  timber  frame  with  a  few  re- 
inforced concrete  columns,  and  the  'walls  are  of  con- 
crete block  corresponding  with  the  chamber  building. 

Bleaching  powder  is  manufactured  by  mixing  chlor- 
ine with  slaked  lime  in  the  chambers,  and  lead  cham- 
bers are  ordinarily  used  in  the  process,  but  the  Can- 
adian Salt  Company  have  for  some  time  been  using 
concrete  chambers  with   success. 

It  was  anticipated  that  trouble  might  be  encoun- 
tered in  prosecuting  this  work  because  of  unfavorable 
labor  conditions,  but  the  work  was  completed  on  time 
with  no  trouble  whatsoever. 

These  extensions  were  designed  by  the  Canadian 
Salt  Company  and  constructed  by  Westinghouse, 
Church,  Kerr  &  Company,  of  Montreal  and  New  York. 


Mr.  R.  O.  Wynne-Rol)erts  has  entered  into  an  ar- 
rangement with  Mr.  Frank  liarber  by  which  he  will  l^e 
associated  with  him  in  connection  with  the  York 
Township  water  scheme  and  other  works,  and  will  con- 
duct his  practice  as  consulting  engineer  until  the  end 
of  March  at  57  Adelaide  Street  East,  Toronto,  when 
new  premises  will  be  taken. 


Temporary   Munition    Plant 

Wooden  buildings  to  meet  the  requirements 

of  shell  manufacture — A  typical  instance 

of  this  kind  of  construction 

Tlll*^  illustration  shown  herewith  gives  an  idea  of 
a  type  of  munition  factory  being  erected 
throughout  Canada  for  the  manufacture  of 
shells.  This  plant,  belonging  to  the  Russell 
Streets,  Toronto,  and  was  intended  as  a  purely  tem- 
porary factory  for  munition  work,  to  serve  during  the 
war.  The  city  by-laws  would  ordinarilv  i)rohibit  the 
Motor  Company,  is  located  on  Dufferin  and  Liberty 
erection  of  factories  of  this  type,  but  the  urgency  of  the 
situation  has  caused  the  stringency  of  the  by-laws  to 
be  reduced  temporarily,  provided  that  the  buildings  are 
cither  removed  or  converted  to  permanent  factories 
after  the  wai\ 

This  particular  factory  is  built  of  wood,  and  in  its 
design  every  consideration  was  taken  of  the  fire  risk. 
It  is  a  single-storey  structure,  measuring  about  289  ft. 
by  190  ft.,  with  a  projecting  wing  on  one  corner  67  ft. 
by  56  ft.  The  cross-section  shows  a  large  ventilating 
monitor  and  two  triangular-section  skylights.  The 
ctilumns  are  10  x  10  timbers,  carried  on  2  ft.  square  con- 
crete piers,  carried  2  ft.  6  in.  to  3  ft.  6  in.  below  grade. 
The  columns  are  spaced  14  ft.  in  one  direction  and  19 
ft.  in  the  other.  The  roof  is  carried  on  trusses  built 
up  of  6  X  6,  8  x  8,  and  8  x  10  timbbers.  They  are  spaced 
at  14  ft.  centres,  and  have  spans  of  19  ft.,  except  the 
monitor  trusses,  which  span  38  ft.,  no  intermediate 
columns  being  used. 

The  purlins  are  4x8  timbers,  spaced  at  4  to  5  ft. 
centres,  covered  with  1}-:J  in.  sheeting  and  ready-roof- 
ing. The  walls  are  composed  of  Js  in-  T.  &  G.  sheet- 
ing, covered  with  building  paper  and  veady-roofing, 
fastened  with  cleats.  Three-inch  yellow  pine  planks, 
laid  on  4  X  6  B.C.  cedar  sleepers,  bedded  in  a  4  in. 
cinder  fill,  form  the  floor. 

.\  shipping  building  of  similar  cijiistruction  is  built 
alongside  the  factory,  with  a  crane  runway  371  ft.  long, 
the  crane  ha\ing  a  19  ft.  2  in.  sjjread.  Between  the 
existing  and  the  new  factories  tliere  is  a  fire-wall,  a 
similar  wall  separating  the  boiler-room.  A  125  h.p. 
boiler  provides  steam  for  indirect  heating  through  fans 
and  ducts,  located  near  the  roof.  The  machine  power 
is  electric. 

This  building  was  erected  in  about  50  days  by  the 
Deakin  Construction  Company.  Pi^ack  6c  Perrinc,  To- 
r(  nto.  were  the  architects  and  engineers. 
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Grand  Trunk  Gar  Shops 

A   Group  of  buildings  at  Port  Huron,  Mich., 
for  the  manufacture  of  railway  cars — Lay- 
out   planned    for  economical   working 

Till'",  layout  oil  tlic  ground  is  simple,  the  various 
huildiiif^^s  l)(.'ing  };^rou])cd  round  the  power  plant 
at  convenient  tliough  ample  distances.  The  offi- 
ces will  be  situated  at  the  city  end  of  the  site, 
fronting  to  28th  .Street  and  standing  hack  from  the 
street  line  about  fifty  feet,  which  will  allow  of  a  good 
approach.  The  list  of  buihliiigs  is  indicated  as  follows 
in  the  accomiianying  bird's-eye  view: — A-A — two  pas- 
senger car  shops ;  B-B — two  freight  car  sho]3s,  for  wood 
and  steel  cars  ;  C — cabinet  shop ;  D — blacksmith  shojj ; 
E — machine  shop ;  F — woodmill ;  G — day  lumber  store ; 
H — general  storehouse  ;  I — paint  store  ;  J— drying 
kiln  ;  K — power  plant ;  L — general  offices. 

Buildings 

The  ])ower  plant  will  consist  of  six  return  tubular 
boilers  totalling  '>(X)  boiler  h.]).  'J'he  boiler  pressure 
will   be    l.SO  lbs.   per   s(|.   in.,   and   four  of  the  boilers 


the  nature  of  painting  and  varnishing,  and  altogether 
.10,000  square  feet  of  radiation  will  be  necessary.  This 
will  be  supplied  by  exhaust  steam  from  the  power 
house  in  cast  iron  radiators  of  the  wall  type. 

Coal  will  be  directly  delivered  to  bunkers  inside 
the  power  house  by  means  of  hopper  cars  discharging 
through  a  steel  trestle. 

The  Passenger  Car  Shops 
The  passenger  car  sho]>s  are  so  planned  that  each 
car  under  construction  or  repair  occupies  one  bay  of 
either  building  with  a  liberal  allowance  between  the 
cars  for  working.  These  two  buildings  are  built  par- 
allel to  one  another  with  a  space  of  100  feet  between 
occupied  by  a  transfer  table  which  serves  both.  The 
construction  is  of  concrete  foundation,  brick  walls  with 
steel  windows.  The  roofs  are  designed  with  monit<irs 
which  run  across  the  length  of  the  building  and  so 
light  and  ventilate  each  individual  bay.. 

Freight  Car  Shops 
The  freight  car  shops   (steel  and  wood  cars)  are 
planned  for  the  cars  to  enter  at  one  end  and  leave  at 
the  other,  the  construction  being  similar  to  that  of  the 


General  Layout  of  Grand  Trunk  Car  Shops. 


will  be  fitted  with  superheat  giving  one  hundred  and 
fifty  degrees  of  su])erheat  when  coal  is  used  and  200 
degrees  when  wood  refuse  is  used. 

The  boilers  will  be  adapted  for  hand  firing,  as  this 
arrangement  would  appear  to  be  best  on  account  of 
the  large  amount  of  refuse,  varied  in  character,  which 
will  be  burned.  Other  units  for  developing  ]K)wer  for 
lighting  and  operating  will  be: — Two  impulse  turbo 
generators  of  300  kw.  each  to  be  used  for  generatini; 
three-])hasc  electrical  energy  at  440  volts,  the  usual 
low  jjower  factor  being  raised  to  a  high  figure  by  the 
use  of  a  synchronous  motor-generator  su])plying  the 
necessary  direct  current  power ;  two  air  compressors  of 
1,500  culiic  feet  capacity  of  the  cross  compound  type 
specially  adapted  for  use  with  superheated  steam. 

The  superheat  of  the  air  compressors  may  be  con- 
trolled by  proportioning  their  su])i)ly  of  wet  steam. 
Boiler  feed  and  vacuum  puiii]is  and  ojieii  type  feed 
water  heater  of  1,000  h.p.  caiiacity  will  also  be  in- 
stalled. The  boilers  will  be  provided  with  a  steel 
stack  15  feet  above  grade  and  6y>  feet  in  diameter. 

The  heating  requirements  for  the  shops  will  be  con- 
siderable, due  to  the  large  amount  of  special  work  in 


passenger  car  shops,  except  that  the  monitors  on  the 
roof  run  from  end  to  end  instead  of  side  to  side,  and  the 
buildings  are  attached  instead  of  being  divided  by  a 
transfer  table  pit. 

The  cabinet  shop  is  a  two-storey  building,  the  con- 
struction being  similar  again  to  the  passenger  car 
sho])s. 

Blacksmith  and  Machine  Shops 
1  he  blacksmith  and  niacliine  shops  are  planned  in 
a  similar  manner  to  the  freight  car  shops,  i.e.,  side  by 
side,  with  a   fire  wall  dividing,  and   the  construction 
again  is  brick  walls  and  tar  and  gravel  roof. 

The  woodmill  will  be  of  different  type  of  construc- 
tion to  the  foregoing,  being  entirely  wood-framed  on  a 
concrete  foundation.  This  \vood  framing  will  be  of  a 
substantial  type,  and  the  walls  will  be  formed  with 
2  inches  of  concrete  reinforced  with  expanded  metal, 
thus  making  a  permanent  finish  which  will  be  fireprcnif. 
This  roof  also  will  be  tar  and  gmvol.  All  windows 
will  be  steel  sash. 

The  store  building  will  be  constructed  on  the  same 
lines  as  the  car  shops  with  brick  walls  and  heavy  wood 
frame  and  tar  and  gravel  roof.    Office  space  for  store- 
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keeper  and  staff  is  provided  at  one  end  of  this  building. 
The  paint  store  is  to  be  of  fireproof  construction 
throughout   with   a   reinforced   concrete    slab   roof   on 
brick  walls  and  concrete  floor. 

Dry  Kiln 

The  dry  kiln  is  a  specially  designed  building  in 
two  sections  with  sliding  doors  at  each  end,  thus  en- 
abling a  carload  of  timber  to  enter  at  one  end  and 
be  removed  when  dried  at  the  other,'  no  delay  or  in- 
convenience being  occasioned,  through  having  to  re- 
'move  one  car  to  get  at  or  remove  another,  and  each 
section  will  be  separate  from  the  other  and  capable  of 
being  used  independently.  The  heat  will  be  supplied 
by  means  of  steam  pipes  located  below  rail  level,  and 
a  special  system  of  air  ducts  will  provide  ample  air 
changes  which  will  be  capable  of  regulation,  and  pro- 
vision will  also  be  made  for  the  introduction  of  steam 
as  required.  The  walls  will  be  insulated  by  air  cavity 
and  also  the  roof,  so  that  even  temi)erature  may  be 
maintained. 

General  Offices 

Tile  general  oftices  will  be  attached  to  one  end 
of  the  stores  building  and  will  be  of  similar  construc- 
tion with  a  brick  firewall  dividing.  The  offices  will 
be  divided  internally  with  hollow  terra  cotta  walls,  and 
the  outer  walls  will  be  lined  inside  with  the  same  ma- 
terial, all  surfaces  of  walls  and  ceilings  being  plastered 
and  painted. 

Ample  sanitary  accommodation  and  lockers  will 
be  provided  in  each  building  for  a  full  complement  of 
workmen  when  the  plant  is  in  operation. 

Ample  storage  spaces  for  steel,  wheels,  lumber,  etc., 
have  been  allowed  and  the  layout  generally  has  been 
planned  with  special  attention  to  economical  working. 


feeds,  and  lumber  sorting  tables  furnished  by  the 
Watcrous  Engine  Works  Company,  Brantford,  Ont., 
who  also  furnished  the  complete  filing  room  equip- 
ment and  a  miscellaneous  assortment  of  live  rolls, 
transfers,  etc.  The  equipment  also  includes  a  Mer- 
shon  7-ft.  vertical  resaw  and  a  Diamond  Iron  Works 
6-ft.  horizontal  resaw.  The  plant  has  a  capacity  of 
12,S,0(X)  feet  in  ten  hours. 

The  mill  at  Cutler,  which  was  built  to  replace  one 
that  was  destroyed  by  fire  in  March,  1915,  is  a  frame 
building  56  x  216  ft.,  with  an  addition  for  a  lath  mill 
^6  X  80  ft.,  and  a  sorting  shed  and  table  30  x  224  ft. 


Lumbering  a  Big  Industry 

Description  of  an  extensive  enterprise  on   the 

Georgian  Bay,  Ont.  —  One  of  the  largest 

mills    in    the     province,    with    timber 

holdings     of     1,000    square     miles 

ONE  of  the  most  extensive  and  important  indus- 
trial enterprises  on  the  north  shore  of  Georgian 
Hay  is  that  of  the  Spanish  River  Lumber  Com- 
pany, Limited,  whose  head  offices  are  located 
at  Massey,  Ont.,  on  the  Soo  branch  of  the  Cailadian 
Pacific  Railway,  about  18  miles  east  of  Georgian  Bay. 
The  Spanish  River  Lumber  Comi)any.  Limited,  have 
been  operating  from  this  point  for  abcmt  35  years,  and 
since  1904,  when  its  affairs  passed  into  the  hands  of 
its  present  owners,  the  operations  have  been  constantly 
enlarged,  until  today  the  company  is  among  the  larg- 
est operators  in  the  province.  Their  timberland  hold- 
ings exceed  1,000  square  miles,  and  tmder  normal  con- 
ditions they  operate  from  8  to  14  lumber  camps  an- 
nually, besides  employing  a  number  of  small  jobbers. 
Their  annual  production  amovmts  to  several  hundred 
thonsands  of  logs,  chiefly  white  and  Norwa\'  pine. 

Equipment  of  the  Mill 
At  Cutler,  Out.,  on  the  north  shore  of  Georgian 
Bay,  the  Spanish  River  Lumber  Company,  Limited, 
have  been  operating,  for  two  years  past,  a  fine  new 
mill  which  was  completed  in  the  early  part  of  the 
summer  of  1915.  This  plant  is  equipped  with  two 
single-cutting  Waterous-8-ft.,  new  model,  band  mills 
with   Prescott  carriages;    two    11-in.    gunshot    steam 


Spanish  River  Lumber  Company's  mill  at  Cutler,  Ont. 

As  will  be  seen  from  our  illustration,  the  mill  is  de- 
signed to  be  high  and  roomy,  with  plenty  of  light  and 
\entilation.  It  has  cement  foundation  throughotit  and 
cement  floors  on  the  ground  level. 

The  lath  mill  is  equipped  with  two  Garland  bolters 
and  two  Payette  lath  machines,  together  with  the 
necessar)'  machinery  and  sorting  facilities  for  making 
pickets. 

The  plant  obtains  its  power  from  a  600  h.p.  twin 
Houston,  Stanwood  and  Ciamble  engine,  and  nine  6  ft. 
X  18  ft.  boilers. 

The  mill  pond  in  connection  with  the  plant  at  Cut- 
ler has  a  capacity  of  70,000  logs. 

The  plant  at  Cutler  has  excellent  shipping-  facili- 
ties, both  by  rail  and  vessel.  The  lumber  docks  and 
trams  have  been  completely  rebuilt  and  there  is  now 
accommodation  for  12,000,000  feet  of  lumber  for  vessel 
shipment,  which  is  supplemented  bj'  a  land  yard  and 
trams  for  an  additional  10,000,000  feet,  which  is  avail- 
able for  either  rail  or  vessel  shipment.  During  the 
year  1916  this  plant  was  operated  night  and  day 
throughout  the  entire  season. 

Other  Operations  of  the  Company 

The  plant  operated  by  the  company  at  Spanish 
Mills  is  situated  at  the  eastern  end  of  Aird  Island, 
about  eight  miles  distant  from  Cutler.  The  mill  w'as 
built  in  1880  and  has  been  in  operation  continuously 
since  that  time,  with  the  exception  of  the  winter  sea- 
sons. At  different  times  it  has  been  extensively  re- 
modelled. Its  equipment  today  includes  a  Waterous 
single-cutting  band  mill,  a  Diamond  Iron  Works  twin 
band,  Wickes  gang,  Prescott  rift  edger,  and  Diamond 
Iron  Works  horizontal  resaw.  The  capacity  of  this 
plant  is  about  190,000  feet  in  ten  hours. 
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A    Notable    Factory 

Krected    by    London,    Ont.,    firm,  has 

pleasing  architectural  effect  combined 

with  utility,  strength  and  durability 

Tl  I  H  illustration  herewith  is  of  the  new 
reinforced  concrete  factory  building 
erected  by  the  McCormick  Manufac- 
turing Company  at  London,  Ont., 
which  is  a  splendid  example  of  the  ideal  ai- 
tained  in  factory  construction  in  Canada.  In 
It  a  pleasinjj  architectural  effect  has  been 
combined  with  utility,  strenjjth,  and  dura- 
l)ility.  The  main  portion  of  the  buildinj^  i< 
ai)i)roximately  354  feet  lon^j  by  91  feet  in 
depth,  with  the  winjjs  in  the  rear.  Kxclusive 
of  the  ba.sement,  the  building  is  four  storeys  - 
in  height.  Provision  for  extensions  has 
been  made  to  ami)ly  take  care  of  the  future 
exi)ansion  of  the  business. 

The  whole  exterior  is  of  white  terra  gotta 
tile,  attached  .to  the  reinforced  concrete 
structural  frame,  and  steel  sash.  The  com- 
bination of  reinforced  concrete  with  steel 
sash  affords  maximum  daylight,  proper  ven- 
tilation, and  greatest  permanency.  The  ar- 
rangement of  the  panes  harmonizes  with  the 
general  architectural  features,  and  at  the 
same  time  gives  the  maximum  available  area 
for  lighting.  A  large  amount  of  ventilation 
is  secured  by  means  of  specially-designed 
pivoted  ventilators. 

The  floor  construction  is  of  the  flat  slab 
design,  and  consists  of  solid  reinforced  con- 
crete slabs,  with  no  beams  projecting  under- 
neath to  cut  off  the  daylight.  The  floor  slabs 
are  seven  inches  in  thickness,  and  are  de- 
signed for  a  live  load  of  150  pounds  per 
square  foot.  In  the  packing  room,  where 
heavier  loads  are  anticipated,  the  floor  slab 
is  nine  inches  in  depth,  and  designed  to  carry 
250  pounds  per  square  foot.  Circular,  spiral- 
ly-wound, hooped  columns,  with  flaring  capi- 
tals, have  been  used  throughout  the  interior 
I  if  the  building. 

The  building  is  completely  fireproof 
throughout;  partitions  are  of  metal  lath, 
plastered  to  the  required  thickness  witti 
cement  mortar.  Metal  lath  is  also  used  in 
the  suspended  ceiling  over  the  oven  room. 
The  stairs  are  of  solid  concrete  construction, 
with  the  concrete  steps  being  moulded  in 
place.  The  Kahn  system  standard  design 
was  employed  throughout  in  the  reinforced 
concrete  work.  The  whole  design  of  this 
factory  shows  careful  study  in  the  placing  of 
ornamentation  and  a  strong  vertical  feehng 
is  present.  It  is  unusually  attractive  in  ap- 
Iiearance,  the  main  entr.ni.-.-  b.ing  accented 
by  the  tower  portion. 

From  the  employ eo  p. .na  ..i  view,  also, 
this  factory  compares  favorably  with  any 
other  in  Canada.  Not  only  is  their  health 
provided  for  by  proper  ventilation  and  light, 
but  there  is  a  large  self-serve  dining-room, 
with  a  seating  capacity  of  600,  a  modern 
gymnasium,  shower-baths,  locker-rooms, 
library,  and  a  complete  hospital-room  for 
emergency  accident  cases.  The  entire  plant 
has  eight  acres  of  floor  space; 
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Spring  Convention  of  the  Portland  Cement 
Association    in   April 

The  spring-  convciUiun  of  the  Portland  Cement  As- 
sociation will  be  held  in  the  Palace  Hotel,  San  Fran- 
cisco, April  16-18,  inclusive.  This  will  be  the  first  time 
in  the  history  of  the  association  that  any  of  its  meet- 
ing's have  been  held  west  of  Chicago.  .\  special  train 
has  been  arranged  for  the  going  trip  from  Chicago  to 
San  Francisco  via  the  Northwestern,  Union  Pacific, 
and  Southern  Pacific  route.  This  train  will  leave  Chi- 
cago at  8  p.m.,  central  time,  Friday,  April  13,  and  ar- 
rive at  San  Francisco  at  9  a.m.,  Monday,  April  16.  At 
the  conclusion  of  the  committee  and  business  sessions 
of  the  association  it  is  planned  that  members  attend- 
ing will  go  in  a  body  to  Del  Monte,  Cal.  and  spend 
.\pril  19  and  20  there  in  an  outing. 

Increase  in  Profits  of  Canada  Cement 
Company   for   Past  Year 

For  the  past  financial  year  the  net  profits  of  the 
Canada  Cement  Company  were  $2,218,848,  a  gain  of 
$476,835.  After  providing  for  prior  charges  and  4i/j 
per  cent,  dividend  paid  on  the  ordinary  stock,  $432,585 
is  carried  forward.  President  W.  C.  Edwards  reports 
that  earnings  from  the  cement  business  proper  were 
more  than  sufficient  to  take  care  of  all  fixed  charges, 
preference  dividends  and  ordinary  dividends  charge- 
able to  year's  profits.  "As  stated  last  year,  the  pro- 
ducing capacity  of  the  plants  is  considerably  in  excess 
of  the  country's  requirements  under  prosperous  peace 
conditions.  We  regret  that  the  demand  for  cement 
during  the  past  year  was  not  sufificient  to  enable 
the  plants  to  operate  continuously." 

The  total  trade  of  the  port  of  Montreal  for  1916 
was  $382,741,643,  compared  with  $155,685,953  in  1915. 


Mainly  Constructional 

East  and  West— From  Coast  to  Coast 


W.  D.  Baillairge,  city  engineer  of  Quebec,  recently  visit- 
ed Toronto  and  other  western  cities  in  the  search  for  informa- 
tion regarding  the  collection  and  disposal  of  city  waste  matter. 

The  Soo  Dredging  and  Construction  Company,  Limited, 
which  is  now  insolvent,  has  made  an  assignment  -of  its  pro- 
perty for  the  benefit  of  its  creditors. 

A  scheme  is  proposed  whereby  the  city  of  Hamilton  will 
supply  Barton  township  with  water.  The  proposition  is  that 
the  township  erect  tanks  which  the  city  will  keep  filled  at  a 
cost  of  15  cents  per  thousand  gallons. 

Mr.  W.  F.  Tyc,  consulting  engineer,  of  Montreal,  has 
been  recommended  by  the  works  committee  of  Hamilton. 
Ont.,  to  report  on  the  feasibility  of  a  comrnon  entrance  and 
route  through  Hamilton  for  all  railroads  from  the  west. 

The  Department  of  Railways  and  Canals  is  releasing,  on 
April  1,  all  engineers  and  office  help  engaged  on  the  new 
Welland  Ship  Canal  construction,  work  on  which  was  dis- 
continued  some   time  ago. 

Engineers  have  been  making  tests  on  both  sides  of  the 
Niagara  River  for  foundations  for  the  $500,000  bridge  which 
the  Michigan  Central  Railway  Company  propose  to  construct 
in  the  vicinity  of  Niagara  Falls,  Ont. 

During  the   months   of  January   and   February,   building 


permits  totalling  $18,008  were  issued  in  St.  Catharines,  Ont. 
The  largest  permit  was  for  an  addition  to  the  Kenleith  Paper 
Mill,  valued  at  $9,000. 

As-  soon  as  the  plans  for  the  Pape  Avenue  car  line  in 
Toronto  have  been  passed  by  the  Ontario  Railway  Board 
engineer,  the  Toronto  Railway  Company  will  proceed  with 
the  work  of  construction.  The  date  specified  by  the  board 
for   starting  work   is   .April   1. 

A  number  of  contractors  who,  according  to  a  govern- 
ment report,  overcharged  the  town  of  Weston,  Ont.,  $10,000 
on  its  sewerage  system,  are  settling  the  town's  claim  for 
$3,500,  out  of  court.  The  contractors  admitted  overcharges 
of  $700. 

The  city  council  of  London,  Ont.,  have  decided  to  in- 
clude in  the  City  of  London  Bill,  to  be  presented  in  the  Legis- 
lature, provision  for  the  erection  by  the  Railway  Commission 
of  a  modern  grain  elevator  at  Port  Stanley.  This  would 
cost  about  $100,000,  and  would  assure  London  of  at  least  one 
large  new  industry  this  year. 

Work  is  to  be  started  shortly  on  the  filtration  system 
for  the  city  of  St.  Hyacinthe.  P.Q.  The  equipment  to  be 
installed  includes  a  mechanical  filter  of  4,000,000  capacity,  re- 
inforced concrete  reservoir,  four  filter  tanks  of  1,000,000  gal- 
lons capacity,  two  pumps,  a  steam  turbine  and  electrical 
generators,  etc. 

Satisfactory  progress  is  reported  on  the  new  public 
school  in  Gait,  Ont.,  being  erected  by  Messrs.  P.  H.  Secord 
&  Sons.  The  brickwork  is  now  almost  ready  for  the  roof. 
The  installation  of  the  plumbing  and  heating  systems  will 
be  under  way  within  a  week  or  two,  according  to  the  archi- 
tect, Mr.  Evans. 

In  pursuance  of  the  policy  of  gradually  replacing  the 
wooden  trestles  on  the  Esquimalt  &  Nanaimo  Railway  with 
permanent  steel  bridges,  a  considerable  portion  of  the  ap- 
propriation for  1917  will  be  spent  on  the  Port  .'Mberni  branch. 
General  Superintendent  Bcaslcy  announces  that  from  $135,000 
to  $150,000  will  be  spent  on  the  line  for  improvements,  during 
the  current  year. 

The  plans  for  the  proposed  waterworks  system  for  Mont- 
real South,  Que.,  call  for  the  installation  of  a  steel  reservoir 
with  a  minimum  capacity  of  100,000  gallons,  also  a  ."50  h.p. 
electric  motor-driven  turbine  pump  and  150  h.p.  gasoline 
engine  driven  turbine  pump  for  fire  purposes.  Cast  iron  pipe, 
lead  pipe,  hydrants,  valves,  etc.,  will  be  required.  The  sys- 
tem will  cost  about  $180,000. 

Efforts  are  being  made  by  the  Board  of  Trade  of  Pentic- 
ton,  B.C.,  to  have  the  route  of  the  proposed  transprovincial 
highway  diverted  to  pass  through  that  town.  The  action 
of  the  Penticton  Board  of  Tracje  regarding  this  diversion  is 
said  to  have  been  endorsed  by  practically  every  municipal 
council  and  board  of  trade  from  Kclowna  south  to  Prince- 
.town. 

Negotiations  have  been  under  way  between  the  Hamil- 
ton city  council  and  the  McClary  Manufacturing  Company, 
of  London,  regarding  the  transfer  of  that  firm's  plant  to 
Hamilton.  The  chief  reason  for  the  contemplated  change 
is  the  fact  that  London  has  no  natural  gas  supply,  and  the 
company  has  been  looking  around  for  a  location  where  they 
will  have  accommodation   in  this  regard. 

.Vancouver's  building  permits  during  the  first  two  months 
of  the  year  show  a  substantial  increase  over  the  same  period 
last  year.  In  February  there  were  36  permits  issued  at  a 
value  of  $9f),780,  as  compared  with  28,  at  a  value  of  $79,969. 
in  February,  1916.  The  total  for  the  first  two  months  of 
1917  is  7.3  permits,  valued  at  $125,825,  against  46  permits 
during  the  corresponding  period  in  1916,  valued  at  $88,384. 

The  building  permits  issued  in  Stratford,  Ont.,  during 
the  month  of  February  show  a  considerable  increase  over  the 
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.corresponding  month  of  last  year.     In   February,  I'JIO,  there 
'were  five  permits  issued  at  a  total  value  of  only  $1,045,  while 
for  last  month  there  were  four  permits  valued  at  $11,305.  The 
additions   to   the   power   house    largely   account    for    the    in- 
creased total.   • 

A  hiR  jump  has  been  registered  in  the  value  of  the  build- 
ing permits  issued  in  the  city  of  Montreal  during  February. 
The  value  for  that  month  was  $402,565,  the  permits  number- 
ing 55.  This  compares  with  $05,915  in  the  same  month  last 
year  when  an  equal  number  of  permits  were  issued.  Up 
to  the  end  of  February  this  year  there  were  88  permits  is- 
sued at  a  total  value  of  $052,400,  ps  against  !»9  permits  dur- 
ing the  corresponding  period  last  year,  valued  at  $240,075. 

Following  the  recommendations  recently  made  in  the 
report  of  Captain  A.  V.  Delaporte,  Acting  Provincial  San- 
j-itary  F.nginecr,  the  well  at  the  waterworks  plant  at  St.  Cath- 
arines, Ont.,  will  be  enlarged  to  enable  the  electric  pumps  to 
be  used  to  their  capacity.  The  drain  from  the  filters  is  to 
be  carried  out  to  a  point  in  the  water  75  feet  below  the 
intake  pipe,  and  nthcr  improvements  made  to  the  plant.  Plans 
are  being  prepared  and  the  work  will  be  undertaken  as  quick- 
ly as  possible. 

The  formal  opening  of  the  new  city  hall  in  Orillia,  Ont., 
recently  took  place.  This  building  has  been  erected  at  a 
cost  of  $71,000.  not  including  the  value  of  the  old  walls, 
which  remained  standing  after  the  fire  of  June,  1915.  The 
lower  floors  contain  commodious  municipal  offices  and  the 
council  chamber,  with  market  rooms  in  the  rear,  while  the 
upper  storey  will  be  used  as  an  opera  house.  The  building 
is  largely  fireproof  in  construction  and  was  built  from  plans 
prepared  by   Burke,   Horwood  &  White,  of  Toronto. 

Hon.  Finlay  G.  Macdiarmid,  Minister  of  Public  Works 
for  Ontario,  recently  received  a  deputation  from  Addington 
County  with  reference  to  a  highway  between  the  villages  of 
Kaladar  and  Denbigh.  The  request  is  that  a  roaS  be  built 
which  will  accommodate  automobile  traffic,  as  this  would 
give  opportunity  for  opening  up  the  asbestos,  mica,  graphite 
and  lead  mines  and  the  stone  and  marble  quarries  in  the 
vicinity.  At  the  present  time  there  is  an  old  cobjnization  road 
which  is  kept  up  by  the  county  grants.  T'le  Minister  pro- 
mised  to  give   the  matter  his   consideration. 

According  to  the  recent  statenlent  of  City  Engineer  Stew- 
ardson,  no  further  settlement  has  occurred  in  the  fill  under 
Columbia  street,  in  New  Westminster,  B.C.,  at  Albert  Cres- 
cent, where  the  old  cribwork  crossing  a  ravine  at  that  point 
is  giving  way  and  there  had  appeared  to  be  the  likelihood 
of  a  landslide.  The  engineer's  opinion  is  that  the  trouble 
has  gone  as-  far  as  it  is  likely  to  do  before  ne.xt  winter,  be- 
fore which,  of  course,  the  necessary  steps  will  be  taken  to 
avert  any  damage.  The  provincial  government  was  requested 
some  time  ago  to  make  these  repairs. 

A  deputation  from  Muskoka,  Parry  Sound  and  the  north- 
ern part  of  Simcoe  County,  recently  interviewed  Hon.  Fin- 
lay  Macdiarmid  and  Hon.  G.  H.  Ferguson  at  the  Parliameiit 
Buildings,  Toronto,  asking  for  the  construction  of  a  col- 
onization road  from  Orillia  to  North  Bay.  It  was  pointed 
out  that  the  road  would  open  up  a  splendid  tract  of  country 
and  would  furnish  the  connection  for  a  highway  from  Toronto 
to  the  "Soo."  Though  the  road  was  so  urgently  needed  it 
could  not  be  built,  the  deputation  stated,  except  by  the  gov- 
ernment taking  it  over,  since  the  burden  would  be  one  en- 
tirely too  great  for  the  municipalities.  Though  the  Minister 
made  no  definite  promise,  the  petitioners  were  considerably 
encouraged  by  the  tone  of  the  reply. 

Mr.  Jos.  U.  Bell,  contractor  for  the  painting  work  at 
Park  School,  Toronto,  has  applied  to  the  Board  of  Educa- 
tion for  consideration  of  more  pay  on  account  of  increased 


cost  of  materials  and  labor  since  the  time  the  contract  was 
signed.  His  contract  was  dated  Octobjer,  1915,  and  the  work 
was  to  Se  completed  in  December,  1916.  Owing  to  delays 
in  other  work  on  the  building  he  could  not  go  on  with  his 
work  and  even  yet  it  will  take  seven  or  nine  months  to  finish. 
Meantime,  he,  claims,  the  cost  of  material  has  so  increased 
that  $330.22  more  is  needed,  while  the  difference-  in  the  pre- 
vailing rate  of  wages  in  1915  and  the  rate  asked  by  the 
union  in  1917  will  amount  to  $660.  He  therefore  requests 
that  the  board  provide  $990.22  if  they  wish  him  to  complete 
the  contract.  The  matter  has  been  referred  to  the  Property 
Committee. 

A  report  was  recently  submitted  to  the  council  of  Etobi- 
coke  township,  Ont.,  regarding  the  Islington,  Lambton  and 
Long  Branch  wate^  schemes,  by  Mr.  Proctor,  assistant  to 
Engineer  James.  He  stated  that,  for  Islington  and  Lamb- 
ton  on  a  basis  of  the  district  served,  the  plant  would  cost 
the  citizens  3^  niills  per  annum  for  a  period  of  twenty  years, 
and  the  frontage  tax  would  be  6-8/10  mills  per  annum  for  a 
similar  period.  The  cost  of  the  water  used  would,  of  course, 
be  additional.  If  the  water  was  secured  from  the  city  of 
Toronto  it  would  cost  from  20  to  30  cents  per  thousand  gal- 
lons, whei'eas  from  the  local  plant  the  cost  would  be  from 
6  to  8  cents.  With  regard  to  the  Long  Branch  proposed 
water  system,  he  said  that  it  would  be  a  much  simpler 
scheme  because  the  water  could  be  brought  from  New  To- 
ronto by  the  installation  of  new  mains  from  that  municipality. 
The  council  favored  the  local  water  scheme,  which  would 
provide  for  a  flow  of  350,000  gallons  per  day,  suflScicnt  to 
serve  a  population  of  about  7,000,  but  did  not  commit  itself 
to  any  definite  action. 


Personals 


Mr.  Arthur  J.  Smith,  a  well-known  building  contractor. 
of  Brandon,  Man.,  has  enlisted  for  active  service. 

Mr.  W.  Vallance  has  resigned  as  assistant  municipal  en- 
gineer of  Point  Gray,  B.C.,  and  will  take  over  the  manage- 
ment of  a  Vancouver  garage  and  repair  shop. 

Mr.  Samuel  D.  Williams,  who  has  for  ibii^  ..^.i.-.  ..c- 
cupied  the  position  of  chief  division  civil  engineer  for  the 
Michigan  Central  Railway,  with  headquarters  in  St.  Thomas. 
Ont.,  has  been  transferred  to  the  company's  head  office  in 
Detroit. 

Lieut.  J.  K.  Cockburn,  B.A.Sc,  A.M.Can.Soc.C.K.,  lurni- 
erly  assistant  professor  of  descriptive  geometry  in  the 
Faculty  of  Applied  Sciencf  and  Engineering  of  the  Univer- 
sity of  Toronto,  who  went  overseas  with  a  draft  of  officers 
from  the  170th  Mississauga  Battalion  and  was  attached  to 
the  58th  Battalion  in  France,  has  now  been  transferred  to 
No.  2  Field  Survey  Company  of  the  Royal  Engineers.  This 
unit  is  officered  by  scientists  drawn  from  the  universities  of 
the   empire. 


Obituary 

Mr.  Thomas  S.  Wrightman,  of  New  Westminster,  B.C.. 
passed  away  recently  at  the  Royal  Columbia  Hospital.  The 
late  Mr.  Wrightman  was  an  engineer  by  profession,  having 
previously  been  employed  by  the  Laminated  Materials  Com- 
pany, at  Sapperton.  He  had  re.-n-hod  the  age  of  43  v-ir^  ^.r,,) 
was  born  in  Ontario. 

Lieut-Col.  Samuel  G.  Beckett,  of  Toronto,  commander 
of  the  75th  Battalion,  which  went  overseas  in  .\pril.  1916,  has 
been  reported  killed  in  action.  The  colonel  was  -18  year's 
old  and  was  a  son  of  Edward  Beckett,  pioneer  iron  foundry 
owner.  He  graduated  from  Cornell  University  in  Pennsyl- 
vania in  architecture  and  formed  a  partnership  with  Lieut. - 
Col.   N'aux  Chadwick  which  lasted   for  twenty  years. 
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News    of    Special    Interest    to    Contractors,    Engineers,    Manufacturers    and 

Dealers  in  Building  Supplies 


Waterworks,  Sewerage 
Roadways 


and 


Amherstburg,  Ont. 

The  Town  Council  plans  to  pave  Aps- 
ley  and   Sandwich   Streets.     Material   to 
be  chosen. 
Montreal  South,  Que. 

Tenders  will  be  called  by  the  Town 
Clerk.  M.  M.  Condon,  in  April  for  the 
erection  of  a  $180,000  waterworks.  En- 
sjineer,  E.  Drinkwater,  588  Blv.  Desaul- 
niers,  St.  Lambert,  Que. 

Islington,  Ont. 

At  a  recent  nieetins  of  the  Township 
Council,  James,  Louden  &  Hertzberg 
submitted  a  scheme  for  supplying  this 
area  with  water.  The  scheme  involves 
an  expenditure  of  $83,000,  including 
pumps,  filters,  water  tank,  and  three  miles 
of  mains. 

Long  Branch,  Ont. 

James,  Louden  &  Hertzberg  submitted 
plans  for  a  waterworks  scheme  in  this 
district  to  the  Township  Council  The 
scheme  involves  an  expenditure  of  $6T,- 
00.0,  and  includes  meters,  standpipe,  and 
five  miles  of  water-mains. 

Aurora.  Ont. 

James,  Louden  &  Hertzberg  have  sub- 
mitted a  scheme  for  sewers  and  sewage 
disposal  plant  to  the  Town  Council.  The 
scheme  involves  an  expenditure  of 
$75,000,  including  sewers,  sprinkling  fil- 
ters, sewage  ejectors,  and  force  main. 

Edmonton,  Alta. 

The  City  Council  engineer,  A.  Had- 
dow,  is  considering  sewer  extensions, 
distance  about  2,640  feet,  probable  size  of 
pipe  ^0  inches. 

Moncton,  N.B. 

The  City  Council  will  call  tenders  for 
paving  streets,  to  cost  $125,000.  Bithu- 
lithic  concrete  and  bituminous  macadam 
will  be  laid. 

Regina,  Sask. 

The  City  Council  contemplate  laying 
asphalt  or  bithulithic  paving  in  the  Mar- 
ket Square,  to  cost  $3,000.  J.  Russell  El- 
lis is  engineer. 

Simcoe,  Ont. 

Tenders  are  being  received  by  the 
Town  Clerk,  W.  C.  McCall,  until  Marcli 
31  for  the  construction  of  branch  sewers, 
to  cost  $7,500.  Engineer,  Guy  Marston, 
Norfolk  St. 

Winnipeg,  Man. 

Tenders  will  be  called  in  April  by  the 
Greater  Winnipeg  Water  District  for 
the  construction  of  cast  iron  water  mains 
between  Red  River  and  McPhilHps  St. 
reservoir.  Chief  engineer,  W.  G.  Chace, 
501  Tribune  Building. 

CONTRACTS    AWARDED. 

Lindsay,  Ont. 

Tenders  are  open  until  March  15  for 
the  erection  of  a  pumphouse  for  the  Wa- 
ter Commission,  City  Council,  and  in 
connection  with  which  the  following  con- 
tracts have  been  awarded:  Filter  and  ac- 


cessories. XoVwood  Engine  Company, 
Sherbrooke,  Que.;  turbine  pump,  DeLa- 
val  Company,  Peterboro. 

St.  Hyacinthe,  Que. 

The  Roberts  Filter  Manufacturing 
Company,  Darby,  Pa.,  have  been  award- 
ed  the  general  contract  by  the  Water- 
works Committee,  and'will  start  work 
April  1  in  connection  with  filter  system. 
Engineer,  F.  E.  Fields,  383  Oxford  Ave., 
Montreal. 

St.  Lambert,  Que. 

The  following  have  been  awarded  con- 
tracts by  the  Town  Council  in  connec- 
tion with  the  trunk  sewer  on  l'"ront  St.: 
De  Keyeser,  Poismans,  Cie,  1101  De  St. 
Valier,  and  E.  T.  Verbanise,  2069  De  Cha- 
teaubriano  Ave. 

Smith's  Falls,  Ont. 

The  Town  Council.  Engineer,  S.  B. 
Code,  has  awarded  the  general  contract 
for  the  construction  of  sewer  and  water 
mains,  to  cost  $16,000,  to  James  Mac- 
Donald,  20  Mary  St. 


Railroads,  Bridges  and  Wharves 

Moorefield,  Ont. 

Tenders  will  be  received  until  March  17 
liy  W.  W.  Scott  for  the  construction  oi 
a  40-foot  concrete  arch  truss  bridge  on 
the  fourth  concession  of  Maryboru, 
County  of  Wellington.  Plans  etc.,  with 
the  engineers.  Bowman  &  Connor.  :!  i 
Queen  St.  W.,  Toronto. 

Toronto,  Ont. 

Tenders  will  be  received  until  April  2 
l)y  the  Toronto  Harbor  Commissioners 
for  crib  work  and  concrete  work  for 
head  walls.  Plans  and  specifications  at 
the  office  of  the  engineer  and  manager, 

E.  L.  Cousins,  50  Bay  Street. 

Winnipeg,  Man. 

Tenders  are  being  received  until  March 
15  for  the  erection  of  six  houses  and  four 
stations  for  the  Canadian  Pacific  Railway. 
Plans  and  specifications  with  the  owners. 
.\rchitect,  J  C.  Holden,  304  C.P.R.  Depot. 

CONTRACTS    AWARDED. 

Gosfield  South  Township,  Ont. 

James  McGill.  caer  of  Clerk  of  the 
Township  Council.  J.  H.  Madill,  Harrow, 
has  been  awarded  the  general  contract 
for  the  erection  of  a  $10,000  bridge.  Work 
to  start  as  soon  as  possible. 

Montreal,  Que. 

The  following  contracts  have  been 
awarded  in  connection  with  the  erection 
of  a  $150,000  station  for  the  Canadian 
Northern  Railway,  Dorchester  St.,  by 
Norcross  Brothers.  10  Cathcart  Street: 
Structural  steel,  F.  J.  Jago  &  Co.,  37 
Mayor  St.;  reinforced  steel,  J.  P.  Du- 
pius,  Ltd.,  592  Church  Ave.;  electrical 
work,  Collyer  &  Brock.  131  St  Alexander 
St.;  plumbing  and  heating.  W  G.  Edge, 
care  of  owners:  plastering.  R.  D.  Clarke 
&  Sons.  Ltd..  36  Lincoln  Ave.:  painting. 

F.  Mapes.  405  Birks  Bldg.;  tiles.  Smith 
Marble  and  Construction  Co.,  Ltd.,  145 
Van  Home  Ave. 


St.  Eustache,  Que. 

Tile  Municipal  Council,  secretary,  J.  A. 
G.  Btlisle,  has  awarded  the  substructure 
contract  for  a  concrete  and  steel  bridge 
over  Chicot  River  to  cost  $4,800,  to  La- 
gace  &  Lagace,  I'Abarda  Ploufife,  and  the 
steel  Contract  to  the  Phoenix  Bridge  & 
Iron  Works,  Ltd..  83  Colborne  Street. 
Montreal. 
Unionville,  Ont. 

Tenders  were  recently  received  for  a 
40-ft.  concrete  bridge,  on  plans  prepared 
by  James,  Louden  &  Hertzberg.  Ltd.  The 
successful  bidder  was  E.  Martin,  Elmira. 

Windsor,  Ont. 

William  Walker,  45  Jeanette  Ave.,  has 
been  awarded  the  general  contract  and 
has  started  work  on  the  erection  of 
freight  sheds,  to  cost  $7,500.  for  the  Cana- 
dian Pacific  Railway. 


Public  Buildings  Churches, 
and  Schools 

Arnprior,  Ont. 

The  Town  Council  contemplate  the 
erection  of  a  market  building.  Reeve,  Mr. 

Urennan. 

Brome,  Que. 

The  School  Board,  Secretary,  Geo.  F. 
Hall,  are  contemplating  a  scheme  for 
tlic  erection  of  one  or  more  school  build- 
ings. 

Calgary,  Alta. 

Tlie  Holy  Cross  Hospital  are  consider- 
ing the  erection  of  a  .$20,000  three-storey 
addition  to  their  hospital.  Architect,  Mr. 
Lushner,  care  of  owners. 

Chateauricher,  Que. 

The  School  Board,  secretary-treasurer, 
J.  C.  Methot,  are  considering  the  erec- 
tion  of  a  $4,000  school   next   year. 

Ensleigh,  Alta. 

Tenders  are  being  received  by  the  sec- 
retary-treasurer, D.  J.  Wilson,  until  noon 
March  24  for  the  erection  of  a  frame 
school  for  School  District  No.  3378. 
Plans  and  specifications  with  the  Depart- 
ment of  Education  or  with  the  secretary- 
treasurer. 
Halifax.  N.S. 

Tenders  are  being  received  by  the  ar- 
chitect. W.  J.  Busch.  Bedford  Row,  from 
March  14  until  April  1  for  the  erection  of 
St.  John's  Presbyterian  Church,  to  cost 
$50,000.  Plans  and  specifications  with  the 
architect. 

Kingston,  Ont. 

The  Kingston  General  Hospital,  Stuart 
St.,  are  considering  improvements,  and 
will  appoint  an  architect  to  draw  plans. 

Laurentides,  Que. 

The  School  Board  are  considering  the 
erection  of  a  $30,000  school.  Secretary- 
treasurer.   S.   Goulet. 

Lauzon,  Que. 

Tenders  will  be  called  shortly  for  the 
erection  of  a  $50,000,  5-Storey.  Scotch 
brick  home  for  Monseignor  Chas.  Guay, 
Ville  Guay.  T-^evis.  Architect.  P.  Leves- 
que,  115  St.  John  St..  Quebec. 
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Go-operation  at  the  Root  of  Success 

THE  day  when  "trade  secrets"  should  be  kept 
.secret  has  passed.  In  the  dim  past  when  busi- 
ness operations  were  carried  out  on  a  different 
basis  from  what  is  to-day  considered  ])roper, 
there  was  perhaps  some  excuse  for  being  reticent  about 
divulging  trade  information.  In  those  days,  the  busi- 
ness of  the  world  was  not  carried  along  on  the  same 
plane  of  efficiency,  speed,  labor  conditions,  competi- 
tion, finance  and  trade  associations,  or  with  the  same 
equipment  of  machinery  <^r  ])rocesses  as  it  is  nowadays. 
There  was  not  the  same  opportunity  for  deriving  profit 
from  association  and  co-operation  and  the  very  crude- 
ness  of  the  .work  made  secrecy  of  trade  details  excus- 
able. To-day,  however,  under  the  conditions  that  now 
apply  to  the  ojieratioii   of  industry,  a   "for-ourselves- 


alone"  policy  doc.-,  not  have  as  bright  or  excusable  an 
aspect.  Men  of  afifairs  are  now  recognizing  that  a  "get- 
tfigethcr"  policy  has  advantages  over,  and  is  more 
effective  than,  the  "for-ourselves-alone"  plan.  Evi- 
dence of  this  can  be  seen  on  every  hand  in  the  trade 
associations,  the  labor  unions,  co-operativ<-  .i<.ri<-ii<*. 
and  even  in  the  commercial  combines. 

♦  ♦         * 

Though  this  tendency  is  becoming  predominant  and 
shows  signs  of  becoming  the  controlling  factor  in  com- 
mercial life,  still,  a  very  large  proportion  of  the  com- 
])etitive  interests  still  adhere  to  a  secretive  attitude. 
I'^specially  manufacturers  and  contractors  are  noted 
for  maintaining  this  isolation  of  interests.  Such  men, 
we  believe,  are  labf)ring  under  the  grave  misapprehen- 
sion that  co-operation  injures  business.  Perhaps  if 
they  do  realize  the  value  of  getting  together,  they  feel 
that  their  own  businesses  are  so  different  from  others 
or  so  much  better  conducted  that  nothing  they  do  can 
benefit  or  should  be  given  out  to  benefit  the  other  man. 
How  often  do  we  see  a  contractor  use  his  strongest 
efforts  to  withhold  from  others,  his  knowledge,  his 
experience  and  his  ideas.  He  hoards  these  up  that 
others  may  not  profit  by  them  because  he  believes  that 
by  giving  anything  away  he  will  be  only  injuring  him- 
self to  that  extent.  Nine  times  out  of  ten  he  turns 
out  to  be  like  the  man  who  thinks  that,  by  giving 
nothing  away,  he  will  get  rich  by  what  he  takes  from 
others.  It  works  well  at  first,  perhaps,  but  everybody 
gets  on  to  the  game,  and  gives  him  nothing. 

Successful  contractors  and  manufacturers  are  strong 
for  co-operation,  because  in  nearly  all  cases  it  has 
been  at  the  root  of  their  success.  The  his- 
tory of  all  organizations  proves  that  it  is  the 
strong  men  in  the  trades  or  industries  represented, 
those  who  have  the  most  to  give  away,  who  most  de- 
voutl)'  promote  the  principles  of  co-operation,  and  that 
the  weaklings,  who  have  most  to  gain  and  nothing  to 
lose,  are  the  ones  who  will  not  participate  in  trade 
associations  or  organizations.  If  anything  is  to  prove 
tliat  success. comes  from  co-operation  it  is  the  fact  that 
the  staunchest  firms  and  men  are  members  of  these 
co-operative  bodies — firms  and  tnen  who  have  most  to 
fear  from  giving  away  their  "secrets"  to  their  weaker 
com])etitors  and  thereby  giving  them  an  opportunity 
to  reach  the  same  degree  of  success. 

*  *         ♦ 

To  refuse  to  divulge  trade  information  is  an  ack- 
nowledgement of  inferiority  and  weakness,  for  it  is 
a  confession  that  yoii  cannot  keep  your  position  in 
the  face  of  your  competitors.  Innumerable  instances 
prove  that  if  you,  as  a  contractor  or  a  manufacturer, 
are  willing  to  share  the  things  you  have  learned  from 
experience,  you  will  get  more  in  return  than  you  give. 
If  the  other  fellow  is  to  use  your  information  to  your 
disadvantage,  he  must  at  least  have  the  same  organiza- 
tion for  applying  this  knowledge  as  you,  and  even  if 
he  does,  you  have  a  head  start.  You  will  find  that  in 
spite  of  having  given  others  the  benefits  of  your  ex- 
perience, you  will  have  a  new  incentive  to  improve 
upon  what  you  have  divulged  so  as  to  keep  ahead  of 
your  competitors.  It  is  in  this  way  that  new  improve- 
ments are  produced.  Have  no  trade  secrets  but  bring 
what  you  know  to  a  common  ctnmcil :  you  will  ni->t 
feel   impoverished,  you   will   be   enriched. 

All  this  means  that  co-oj)eration.  organi/..ii.-,,  ..r 
association,  as  you  care  to  call  it,  is  a  necessary  factor 
in  modern  business  or  j)rofessional  life.  That  it  leads 
to  success  is  seen  in  the  benefits  that  accr\ie  from  such 
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powerful  trade  associations  as,  for  example,  the  Port- 
land Cement  Association.  Every  cement  manufacturer, 
jobber,  dealer,  contractor  and  user  has  been  the  gainer 
by  the  work  of  this  body.  Essentially  this  association 
is  nothing  more  or  less  than  a  common  council  of  the 
cement  industries  where  trade  information  is  pooled 
and  disseminated  for  the  mutual  benefit  of  whoever 
cares  to  use  it.  This  particular  instance  is  but  typical 
of  the  many  trade  associations  that  are  to  be  found 
on  the  other  side  of  the  line.  Canadians  are  slower, 
perhaps,  to  reap  the  rich  harvest  that  follows  co-opera- 
tion of  this  kind,  but  trade  demands  it  and  it  is  just 
a  question  of  time  before  its  principles  will  be  univers- 
ally accepted.  Manufacturers,  dealers,  builders,  in  the 
hundreds,  are  working  under  disadvantages  because 
they  still  stick  to  the  petty  idea  of  concealment  and 
mystery  regarding  their  trade  affairs. 


Good  Roads  Influence  Spreading 

OVER  one  hundred  delegates  from  all  parts  of 
the  province  attended  a  convention  of  the  Nova 
Scotia  Good  Roads  Association  recently  held 
at  Halifax.  This  association  was  formed  in 
September,  and  the  executive  have  since  been  engaged 
in  drawing  up  a  plan  for  improving  the  main  roads 
of  the  province.  At  the  suggestion  of  the  executive, 
the  meeting  passed  a  series  of  resolutions  in  favor 
of  radically  changing  the  present  system  of  maintain- 
ing and  improving  the  public  highways.  The  meeting 
suggested  the  appointment  of  an  independent  com- 
mission with  full  authority  to  delineate,  maintain,  con- 
trol, and  improve  the  highways.  The  monies  required 
should  be  raised  by  means  of  an  annual  road  tax  of 
50  cents  on  the  $100  on  the  value  of  all  property  ad- 
jacent to  the  main  highway ;  by  the  payment  by  the 
Provincial  Government  of  a  sum  equal  to  that  re- 
ceived from  the  road  tax;  and  by  contributions  from 
cities  and  towns. 

It  was  further  resolved  that  in  the  case  of  any 
municipality  desiring  any  permanent  improvement,  it 
should  notify  the  commission,  which  should  at  once 
proceed  with  the  work,  having  regard  to  the  materials 
available  and  the  necessity  of  the  traffic  as  might  seem 
to  it  best  adapted  for  the  purpose.  The  cost  of  this 
improvement  is  to  be  borne  by  the  province,  bonds 
being  issued  for  that  purpose ;  on  completion  of  the 
work  an  account  is  to  be  rendered  to  the  council, 
which  will  assess  upon  the  municipality  a  sum  to  be 
fixed  by  the  Commission  equal  to  one-third  of  the 
interest  and  sinking  fund  required  to  redeem  the  bonds 
at  maturity,  this  sum  to  be  paid  over  to  the  provincial 
treasurer  annually.  One-third  of  the  interest  and  sink- 
ing fund  is  to  be  paid  by  the  province  out  of  funds 
collected  as  license  and  registration  fees  on  automo- 
biles, and  the  remaining  one-third  is  tabe  contributed 
out  of  the  ordinary  revenues  of  the  province.  The 
highways  so  improved  are  to  be  maintained  by  the 
Commission.  The  Association  voted  in  favor  of  the 
abolition  of  highway  labor  and  the  substitution  of 
a  tax  in  cash. 

The  various  points  in  these  recommendations  were 
discussed  in  detail,  and  while  there  were  criticisms 
on  minor  points,  it  was  generally  agreed  that  the  re- 
commendations were  on  the  right  lines.  The  need  of 
educating  public  opinion  as  to  the  real  economy  of 
good  roads  was  emphasized,  but  it  was  also  pointed 
out  that  the  people  of  the  province  could  not  get  bet- 
ter roads  without  paying  for  them. 


In  accordance  with  a  resolution  asking  the  gov- 
ernment to  initiate  legislation  to  carry  out  the  re- 
commendation, a  deputation  waited  upon  the  Premier, 
who  was  presented  with  a  tag  with  the  slogan  "We 
want  good  roads,  and  we're  willing  to  pay  for  them." 
It  was  represented  to  the  Premier  that  there  was  a 
great  opportunity  to  improve  the  roads. 

The  Premier  replied  that  the  matter  of  finance  was 
the  chief  difficulty  of  the  government.  He  pointed 
out  the  obstacles  to  the  province  going  into  the  finan- 
cial markets  and  securing  money  under  present  con- 
ditions, but  said  the  government  would  be  pleased  to 
co-operate  by  aiding  from  ordinary  revenue  if  oppor- 
tunity arose. 

The  following  officers  of  the  association  were  elect- 
ed:  President,  Mr.  G.  Fred  Pearson,  Halifax;  first  vice- 
president.  Major  W.  H.  Roach,  Windsor;  second  vice- 
president,  Mr.  J.  S.  Whyte,  Glace  Bay ;  third  vice- 
president,  Mr.  W.  Churchill,  Brooklyn ;  secretary-trea- 
surer, Mr.  Ralph  P.  Bell,  Halifax.  A  committee  re- 
presenting the  various  parts  of  the  province  was  also 
elected. 


True  Patriots 

OUR  New  York  contemporary,  Engineering  Re- 
cord,  editorially  commends   the   patriotism   of 
the  Canadian  engineering  profession,. which  has 
not  been  lax  in  giving  up  its  members  for  the 
cause   for  which   we  are  fighting.     The   Engineering 
Record's  comment  follows  : — 

"Foreign  papers  bring  the  news  of  the  human  toll 
that  the  war  is  taking  from  the  engineering  profes- 
sion. The  English  papers  tell  the  story  in  almost  each 
issue,  as  did  the  German  technical  periodicals  during 
the  time  when  they  were  ^till  coming.  In  Canada,  like- 
wise, the  war  is  exacting  its  price.  Twenty-four  per- 
cent, of  the  membership  of  the  Canadian  Society  of 
Civil  Engineers  (which  has  3,200  members)  has  en- 
listed and  34  of  them  have  been  killed.  Surprisingly, 
too,  the  majority  of  those  who  have  enlisted  are  not 
jimiors.  The  associate  members  in  khaki  outnumber 
the  junior  enlistment  2  to  1.  In  a  word,  the  engineers 
of  Canada  are  true  patriots.  In  the  great  trial  to  which 
the  Empire  is  being  subjected,  they  are  willingly  bear- 
ing their  part." 


A  Big  Turn-out  Wanted 

The  first  annual  report  of  the  Joint  Committee  of 
Technical  Organizations  will  be  presented  at  a  gen- 
eral meeting  of  engineers  and  technical  men  of  the 
province,  to  be  held  in  the  Chemistry  and  Mining 
Building  of  the  University  of  Toronto,  on  the  even- 
ing of  Friday,  March  30,  at  8  p.m.  A  large  attendance 
is  requested,  as  this  will  be  the  first  opportunity  for 
a  general  discussion  of  the  activities  and  the  future 
plans  of  thisorganization.  Especially  it  is  hoped  that 
helpful  and  constcuctive  suggestions  will  be  forthcom- 
ing. Among  other  prominent  engineers  who  will  be 
present  and  address  the  meeting  there  will  be  John 
Murphy,  Ottawa,  R.  A.  Ross,  Montreal,  and  E.  P. 
Mathewson,  Toronto. 


Irish  &  Maulson,  insurance  brokers,  Montreal,  ad- 
vise that  on  and  after  Thursday,  March  15th,  their 
address  will  be  Nos.  801-2  Bank  of  Toronto  Building, 
corner  of  McGill  and  St.  James  Streets,  Montreal. 
Their  telephone  numbers.  Main  7237  and  7238,  remain 
as  before. 
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Constructional  Details  of  Big  Aqueduct 

Third  Article  of  the  Series  Describes  Excavation  and  Backfill  Methods  on 
Contracts  30  and  31 — Almost  Exclusive  Use  of  Specialized   Machinery 


By  Charles  J.  Bruce* 


THIS  article  is  the  third  of  a  series  of  six  deal- 
ing with  the  construction  of  the  85-mile  con- 
crete aqueduct  of  the  Circatcr  Winnipeg  Water 
Supply.  The  first  article,  which  appeared  on 
Fehruary  28,  described  the  general  features  of .  the 
work;  the  second,  which  appeared  on  March  7,  des- 
cribed the  contractors'  organization,  while  this  article 
sets   forth   the    excavation    and    backfill    methods    on 


dredge,"  so-called,  although  this  is  a  misnomer.  This 
machine  is  really  a  gasoline  shovel  with  a  walking 
attachment.  The  carrying  frame  is  26  x  35  feet.  On 
either  side  are  three  feet  or  wooden  paws,  the  end 
two  of  which  act  together.  While  the  machine  is  sup- 
ported on  the  outside  paws,  the  middle  one  is  lifted 
and  slides  along  the  frame  until  it  reaches  the  front 
paw.  Then  it  is  lowered  to  the  ground  and  acts  as 
a  support  for  the  entire  machine,  while  the  two  end 
paws  slide  along  the  ground  the  length  of  their  step. 
Then  the  operation  is  repeated.  In  the  accompanying 
photograph,  the  machine  is  shown  resting  on  the  two 
pairs  of  end  paws,  and  the  middle  ones  are  about  to 
be  lowered  to  the  ground  to  support  the  machine. 
This  walking  dredge  can  "walk"  about  a  mile  in  ten 
hours;  under  good  conditions  it  can  move  1,500  yards 
of  earth  in  the  same  time. 

The  maximum  cut  for  the  machine  shown  in  the 
accompanying  photograph  is  16  feet,  and  the  extreme 
width  of  the  top  of  the  trench  which  it  can  take  out  is 
22  feet.  When  the  excavation  is  done,  the  machine  is 
turned  around  by  tying  down  the  feet  on  one  side, 
while  the  feet  on  the  other  walk  around  them,  and  it 
then  walks  back  tg  the  beginning  of  the  uncovered  con- 
crete pipe.  All  the  excavated  earth  is  placed  on  one 
side  of  the  trench,  as  the  other  is  left  at  the  undis- 
turbed ground  level,  that  the  concrete  mixers  may 
travel  along  the  edge  of  the  trench.  In  backfilling 
Contracts  30  and  31  (the  two  westerly  sections  of  operations  the  walking  dredge  eats  its  way  through 
the  aqueduct).    This  article  may  well  be  read  in  con-     f"e  earth  pile  and  placing  it  on  top  of  the  pipe  solemn- 


Fig.  1  -Walking  dredge  used  on  contract  30.    Note  scrapei^llke  bucket. 


junction  with  the  fourth  one,  by  A.  C.  D.  Blanchard, 
Division  Engineer,  which  deals  with  the  excavation 
and  backfill  methods  in  Contracts  32,  33  and  34,  and 
which  will  appear  in  next  week's  issue. 

The  excavation  on  Contracts  30  and  31  varies  from 
a  cut  of  one  foot  at  mile  22  on  Contract  30,  to  18  feet 
at  mile  34,  on  Contract  31.  Contract  30,  called  the 
prairie  section,  extends  from  mile  13  to  33,  and  Con- 
tract 31  from  mile  33  to  51,  the  railroad  mileage  being 
used,  and  signifying  roughly,  the  distance  from  the 
terminal  reservoir  in  Winnipeg.  The  total  excavation 
yardage  on  Contract  30  is  some  311,000  cubic  yards, 
and  on  Contract  31,  some  300,000  yards.  The  general 
plan  of  excavation  followed  on  the  whole  work  is  the 
removal  of  the  earth  to  within  six  inches  of  the  bot- 
tom of  the  trench  by  machines  of  various  types,  and 
the  hand  trimming  of  the  remainder  to  the  exact  pay- 
ment lines- just  before  jilacing  the  concrete  for  the 
atiueduct  floor.  There  are  three  camjjs  on  each  con- 
tract, no  two  have  exactly  similar  conditions  as  to  soil, 
drainage  or  aqueduct  section,  so  each  camp  will  be 
treated   separately. 

Excavation  by  Walking  Dredge 
The  first  section  on  Contract  30  extends  from  mile 
13  to  17.  The  average  cut  is  9  feet  and  the  width  of 
the  trench  bottom  on  the  payment  lines  is  10.6  feet. 
All  side  slopes  of  trench  excavation  on  both  contracts 
are  one  foot  horizontal  to  three  feet  vertical.  The  dig- 
ging machine   used   on   this   contract   is   a   "walking 

*  Division  Engineer. 


ly  waddles  on  to  the  end  of  the  excavated  material, 
there  to  resume  its  former  duties  of  excavating.    The 


H  IK    -  -  lianil  trimming  trench  wth  hoisr  ami  slir  si-rjrcr.    Note  that 
scraper  is  used  for  tlie  removal  of  materials  trimmed  by  hand. 

motive  power  is  a  50  h.p,  gasoline  engine.  The  1- 
cubic  yard  shovel  is  under  perfect  control,  and  the 
machine  can  take  out  a  ditch  to  within  the  nearest 

tenth  of  a  foot  of  grade. 

Bottom  of  Trench  Hand  Trimmed 
Owing  to  the  concave  shape  of  the  bottom  of  the 
trench  for  the  reception  of  the  invert  of  aqueduct  on 
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the  District's  work,  and  to  the  importance  of  iteep- 
ing  the  bottom  from  softening  by  water  lying  on  it 
or  from  cracking  by  exposure  to  the  sun,  at  least  six 
inches  of  earth  is  left  by  the  digging  machine  and 
hand  trimmed  immediately  before  the  placing  of  the 
concrete.  Figures  2  and  3  show  this  operation.  In 
Fig.  2  the  method  of  taking  this  hand-trimmed  earth 
from  the  trench  is  shown.  The  contractor  has  an 
ordinary  scraper  working  on  a  timber  slide,  which  is 
pulled  out  of  the' trench  by  a  horse.  Fig.  3  shows  the 
trimmed  bottom  of  the  trench  with  the  invert  "pro- 
files" or  end  forms  set  for  the  reception  of  concrete. 

The  first  four  feet  of  backfill  above  the  bottom  of 
the  trench  work  is  solidly  packed  before  the  machine 
places  the  remainder  of  the  earth  covering.  On  Camp 
No.  1  this  packed  backfilling  is  placed  in  6-inch  layers 
tamped  by  hand. '  The  specifications  call  for  a  depth 
of  6  feet  of  consolidated  earth  on  top  of  the  aqueduct 
on  camp  1,  so  the  contractor  is  placing  7.5  feet  of 
loose  earth,  which  he  estimates  to  be  sufficient  tt) 
take  care  of  all  settlement. 

The  trench  excavation  at  Camp  No.  2,  Contract  30, 
is  to  receive  the  largest  section  of  aqu'educt  on  Con- 


FiJ.  3— Trench  trimmed  for  pioneer  pads  at  Mile  17. 

tracts  30  or  31,  viz.:  7  ft.  4^  in.  high  by  8  ft.  9  in. 
wide,  inside  measurement,  and  extends  from,  mile  17 
to  mile  23.4.  The  trench  is  14  ft.  8  ins.  wide  at  the 
bottom.  The  cut  is  shallow,  ranging  from  1  foot  to 
4  feet  6  inches.  The  excavation  at  this  camp  is  be- 
ing taken  out  by  a  smaller  walking  dredge  than  that 
described  above,  the  one  in  use  at  Camp  No.  1.  All 
the  excavation  is  placed  on  the  north  side  of  the 
trench,  and  the  concrete  mixers  work  on  the  south 
side.  On  account  of  the  shallow  cut  at  this  camp  the 
walking  dredge  is  able  to  excavate  faster  than  concrete 
can  be  placed.  This  enables  the  machine  to  .return 
to  place  the  backfilling  material  on  the  aqueduct. 
The  quantities  from  excavation  are  not  sufficient  to 
complete  the  backfill,  which  must  be  four  feet  deep 
on  top  of  the  aqueduct  after  consolidation,  so  the  bal- 
ance is  placed  with  a  draghne,  borrowing  on  the 
south  side  of  the  trench.  The  packed  backfill  at  this 
camp  is  placed  with  horses  and  scrapers  and  this 
tamps  it  into  a  solid  unyielding  mass.  Fig.  4  shows 
this  method.  Each  team  travels  90  feet  along  the  pipe 
for  every  scraper  full  of  earth  which  is  dumped, 
walking  upon  the  material  previously  so  placed,  so 
that  the  very  best  results  are  obtained.     Fig.  5  shows 


the  packed  backfill  in  place  ready  for  the  machine  to 
complete  it. 

Extra  Backfill  to  Take  Care  of  Settlement 

The  contractors  on  Camp  No.  2  are  placing  two 
extra  feet  of  earth  on  top  of  the  aqueduct  to  take  care 
of  the  settlement  here.     This  amount  is  probably  in 


Fig.  4 -Placing  packed  backfill  at  Mile  21  with  scrapers  and  teams. 

excess  of  the  required  quantity,  but  the  contractor  pre- 
fers to  place  more  than  the  exact  quantity  necessary 
rather  than  to  run  the  risk  of  having  to  go  over  the 
work  again.  The  shrinkage  at  this  camp  will  be  more 
than  at  any  other,  owing  to  the  height  of  the  backfill 
above  the  ground  level  on  account  of  the  shallowness 
of  the  cut  and  the  size  of  the  aqueduct. 

The  aqueduct  being  built  at  Camp  No.  3  is  on 
the  steepest  slope  encountered  anywhere  on  the  eighty- 
five  mile  profile,  viz.:  1,537  feet  per  1,000;  consequent- 
ly it  is  the  smallest  in  interior  section,  5  ft.  4^  ins. 
high  by  6  ft.  4^  ins.  wide.     The  trench  is  11.8  feet 


Fig.  5— Arch  section  of  the  concrete  aqueduct  with  packed  backfill 
in  place,  Mile  23. 

wide  at  the  bottom.  This  contract  section  extends 
from  mile  23.4  to  mile  32.6,  9.2  miles.' 

The  method  of  excavation  and  backfill  used  here  is 
similar  to  that  on  Camp  No.  1,  a  walking  dredge  be- 
ing used.  The  packed  backfill  is  placed  by  hand  and 
is  tamped  by  leading  horses  over  it,  as  shown  in  the 
accompanying  photo.  Fig.  6. 

Camp  No.  3  is  the  onlj^  opening  on  Contract  30 
which  has  been  troubled  with  water  in  the  trench. 
All  concrete  must  be  laid  in  the  dry  on  this  work. 
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The  gt'iiural  practice  is  to  lay  a  uouden  box  drain, 
inside  measurement  6  in.  by  6  in.,  two  inches  below 
the  ffrade  of  the  trench.  This  drain  is  packed  around 
with  coarse  j^ravel,  and  carries  the  ground  water  to 
a  sum])  outside  the  trench,  whence  it  is  pumped  into 
surface  drains  by  pnnijjs  of  varying  size,  according  to 
the  waterflow. 

Shovel  on  Rails  Spans  Trench 

The  excavating  and  backfilling  equipment  of  the 
contractor  on  Contract  31  differs  radically  from  that 
in  use  on  Contract  30,  the  ubiquitous  dragline  being 
the  only  machine  cominnn  to  both  jobs.  As  on  the 
l)rairie  section,  there  are  three  openings,  each  l)uilding 
a  different  sized  aqueduct.  Camp  No.  1  takes  care  of 
■  the  aqueduct  from  mile  32.6  to  mile  39.4.     The  aque- 
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Fig,  h  -Packing  the  hand  Placid  backhll  by  horses,      four  feet  of  this  backfill 

is  placed  at  haunches  of  the  arches  before  the  machine-placed 

backfill  is  put  over  the  aqueduct. 

duct  here  is  K  ft.  3yi  ins.  wide  by  7  ft.  high,  inside 
measurement,  and  the  bottom  width  of  the  trenches  is 
14.1  feet.  For  excavation  on  this  work  the  contractor 
has  used  liitherto  J^-yard  Thew  automatic  shovels  and 
a  dragline.  The  material  to  be  excavated  here  is  very 
different  from  that  on  the  prairie  section.  There  it 
is  almost  wholly  loam  and  clay,  with  very  few  stones. 
On  this  opening,  however,  there  is  a  thin  layer  of 
loam  above  gravelly  pan.  The  maximum  cut  here 
during  1916  was  18  feet.  The  dragline  takes  the  first 
seven  feet,  as  shown  in  Fig.  7.    A  shovel,  ojierating  on 


the  floor  of  the  trench  take.i  out  aiiwinci  :>i;vi;ii  icct, 
and  the  second  shovel,  mounted  on  a  framework  which 
spanned  the  trench  and  run  on  rails  on  either  side, 
excavates  to  grade.  This  arrangement  is  shown  in 
I'igures  8  and  9.  Fig.  8  shows  the  two  steam  shovels, 
one  mounted  on  the  framework  spanning  the  trench, 
and  the  other  in  the  trench  itself.  Fig.  9  shows  the 
upper  shovel  in  difficulties  owing  to  the  boulder  clay 
in  which  it  is  working. 

At  Camp  No.  2,  the  aqueduct  crosses  the  valley 
of  the  Brokenhead  River  in  a  depressed  siphon  14,000 
feet  long.  The  pipe  is  circular,  7  ft.  6  ins.  inside  diam- 
eter, of  reinforced  concrete.  When  construction  began 
three  years  ago,  the  Brokenhead  was  a  sluggish  stream 
about  fifty  feet  wide  and  eight  feet  deep  at  the  cross- 
ing of  the  aqueduct  centre  line,  meandering  slowly 
through  a  wide  marshy  intervale.  Two  years  ago,  the 
District  dredged  a  straight  course  through  the  marshes 
for  three  miles  below  the  aqueduct  crossing.  Thi- 
transformed  the  erstwhile  eight-foot  river  into  a  brook 
a  few  feet  across,  and  this  winter  the  contractor  work- 
ing at  the  crossing  cannot  get  enough  water  to  supply 
his  steam  shovel,  and  has  been  forced  to  drill  a  well 
at  that  point.  This  lack  of  water  is  not  all  due  to 
drainage.  All  the  surface  water  in  the  swamps  has 
been  sealed  by  frost.  The  work  on  either  side  of  the 
river  at  this  camp  has  been  done  by  teams  and  hand 
work,  but  in  the  river  bed,  the  contractor  is  using 
one  of  his  %-yard  shovels.  The  material  throughout 
this  opening  is  a  firm  grey  clay,  underlying  one  or 
two  feet  of  black  loam  or  peat.  The  maximum  cut  is 
fourteen  feet.  At  this  opening  the  contractors  were 
troubled  much  with  surface  water  in  the  excavation, 
and  constantly  used  a  battery  of  2^^  in.  submerged 
centrifugal  and  double  diaphragm  pimips.  At  some 
points  the  surface  water  drainage  into  the  excavation 
exceeded  10,000  gallons  an  hour. 

Surface  Water  Gives  Trouble 
At  Camp  No.  3  has  hitherto  been  the  most  easterly 
opening  of  Contract  31,  and  this  comprises  the  aque- 
duct between  miles  42.1  and  50.3,  8.2  miles.  The 
maximum  cut  here  is  8.5  feet.  The  concrete  struc- 
ture here  is  6  ft.  2^  ins.  by  7  ft.  4  ins.  wide,  and  the 
trench  is  13  feet  wide  on  the  bottom.  The  material 
excavated  here  is  2  to  3  feet  of  peat  overlying  yellow 
clay.  Surface  water  is  more  troublesome  than  at  any 
other  camp  on  Contract  30  or  31,  and  is  cared  for  by 
a  variety  of  pumps,  4  in.  centrifugal,  2yi  in.  submerged 


Fig. 


-Drag-line  excavating  nrst  seven  feet  of  18-foot  cut  at  Camp  1. 
Division  31. 


Kig.  ^ 


-Five-eighth  yard  Thew  shovels  excavating  In  tandem  in  IS-loot 
cut.  Camp  1.  Division  31. 


256 


THE   CONTRACT   RECORD 


March  21,  1917 


centrifugal  pumps,  double  cliaphrag-m  pumps  having  a 
capacity  of  3,500  gals,  per  hour,  and  single  diaphragm 
pumps  of  half  this  capacity.  All  pumps  on  this  work, 
with  the  exception  of  the  4-in.  centrifugal,  which  is 
steam  driven,  use  gasoline  engines  as  their  motive 
power.  The  excavating  machine  at  this  camp  is  a  5^-yd. 
Thew  automatic  shovel.  Some  backfill  work  was  done 
by  a  home-made  dragline,  converted  into  such  from  a 
stiff-leg  derrick  used  the  previous  year  to  handle  the 
concrete  aggregate.  In  addition  to  this  an  Ohio  clam 
shell  on  a  Browning  crane  was  used  for  the  same  pur- 
pose. 

Over  a  mile  of  the  1916  work  on  this  camp  lay 
across  a  large  marsh,  where  the  grade  of  the  bottom 
of  the  trench  lay  in  material  which  did  not  give  a 
sufficiently  firm  foimdation.    In  order  to  furnish  a  good 
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Fig.  9  — Five-eighth  cu.  yard  Thew  shovel  in  difficult 
boulder  clay  at  Camp  1,  Division  31. 

bearing  surface,  this  was  excavated  below  grade,  and 
refilled  with  fine  gravel  thrown  into  water  at  a  height 
of  two  feet  above  grade.  The  water  was  drawn  off 
downward  and  the  foundation  fill  excavated  by  hand  to 
grade.  This  method  gives  a  first  class  bearing  sur- 
face, the  gravel  being  so  compacted  by  the  passage  of 
the  water  through  it,  as  to  make  it  necessarj'  to  use 
a  pick  when  excavating  it. 

Owing  to  various  delays  on  Contract  31  during  the 
seasons  of  1915  and  1916,  the  contractors  are  far  be- 
hind the  schedule  of  progress,  so  in  1917  they  are  put- 
ting in  two  new  camps.  This  will  nearly  double  their 
equipment  at  present  on  the  job,  and  will  be  sufficient 
to  permit  the  finishing  of  their  work  by  the  end  of 
August,  1918,  which  is  the  date  set  for  the  completion 
of  the  aqueduct. 

Mr.  R.  O.  Wynne-Roberts  has  been  appointed  con- 
sulting engineer  to  the  Water  and  Light  Commission- 
ers of  Sault  Ste.  Marie  to  report  on  several  water 
schemes  for  that  city.  The  first  installment  will  be 
about  5,000,000  gallons  per  day. 


Mutual  Elevator,  Ft.  William 

Capacity    500,000    Bushels  —  Tallest     Existing 

Working-house    of    its   Kind  —  Special 

Methods  of  Building  Storage  Bins 

THE  first  problem  confronting  a  company  desir- 
ous of  building  a  grain  elevator  is  the  question 
of  location,  assuming  that  their  finance  and  ar- 
rangement for  a  feeding  connection  or  source 
of  supply  for  the  elevator  have  been  satisfactorily 
worked  out.  It  is  highly  important  that  such  a  posi- 
tion be  secured,  that  overhead  charges  may  be  cut 
to  a  minimum,  for  the  grain  business  is  very  competi- 
tive, and  an  elevator  company  making  their  plans  for 
a  successful  venture  do  not  dare  assume  any  voluntary 
handicap.  If  it  is  decided  to  build  at  the  head  of  the 
lakes  and  engage  in  either  private  grain  merchandis- 
ing or  terminal  elevator  business,  a  site  on  the  water- 
front is  imperative.  A  house  built  inland  can  ship  east 
only  by  car  or  else  pay  toll  to  a  competitor  for  transfer 
to  boats  and  to  the  railroad  for  switching.  For  even 
a  small  private  business  these  two  items  will  amount 
to  from  $15,000  to  $25,000  a  year.  Capitalizing  this 
charge  makes  any  water-front  site  cheaj)  as  compared 
to  an  interior  location. 

Selection  of  Site 

At  the  head  of  the  lakes  the  selection  of  a  site  also 
depends  on  which  railway  the  operator  wishes  to  use, 
and  this,  in  turn,  depends  on  his  business  programme. 
Our  largest  elevators  are  built  in  such  locations  that 
they  are  served  by  one  railroad  only,  but  these  ele- 
vators are  terminals,  and  were  designed  to  serve  the 
grain  trade  originating  on  the  respective  railroads. 

The  Mutual  l'21evator  Company,  having  in  mind 
these  things,  selected  a  site  served  bj'  an  industrial 
spur  which  connects  with  all  three  Canadian  railways 
free  of  switching  charges,  and  their  property  fronts  on 
the  Kaministiquia  Ri\er  fnr  dockage  and  shipment  by 
lake  steamers. 

The  plant  was  designed  lo  receive,  clean,  dry,  store, 
or  ship  grain  by  cars  or  boats.  It  is  a  thoroughly  up 
to  date,  fast-handling  elevator,  designed  for  a  private 
grain  business,  but  could  easily  be  converted  for  ter- 
minal business. 

The  elevation  of  ba^ie  of  rail  is  approximately  40 
feet  above  the  river.  Work  house  and  storage  have 
pile  foundations  and  foundation  mattresses  of  rein- 
forced concrete  over  the  whole  area.  The  piles  were 
not  driven  to  rock,  as  that  depth  is  beyond  the  length 
of  timber  in  the  district  and  the  driving  equipment,  but 
so  carefully  were  the  pile  loads  computed  and  the  piles 
spaced  that  there  is  not  a  hairline  check  from  settle- 
ment, and  the  plant  has  been  loaded  to  capacity  and 
emptied  several  times. 

Wood  Used  in  Construction 

The  working  house,  42  ft.  x  56  ft.  in  plan  by  172  ft. 
liigh,  is  built  of  wood,  covered  with  corrugated  galvan- 
ized iron,  and  is  the  tallest  house  of  that  type  in  exist- 
ence. It  is,  however,  so  carefully  designed  and  erected 
and  so  fully  stayed  and  braced  that  it  has  all  the  rigid- 
ity of  a  fireproof  house,  and,  due  to  its  exceptional 
height,  has  great  flexibility  of  operation.  Wood  was 
chosen  for  a  building  medium  only  to  save  time  of  con- 
struction. 

Cars  are  received  over  four  tracks,  and  there  is  a 
fifth  track  as  part  of  the  system  for  the  expeditious 
handling  of  empties.  Thirt}'  loads  may  be  placed  at 
one  time,  and  are  unloaded  by  four  automatic  power 
shovels  into  four  pits,  each  of  carload  capacity.     The 


four  |)its  (lischartff  their  {(rain  tcj  a  JO-in.  conveyor 
l)dl.  carryiiifi'  j^rain  to  tlic  receiving  elevator  leg.  I'lach 
pit  is  closed  by  a  valve  over  the  belt,  and  this  valve- 
o|)erating  lever  is  part  of  an  ingenious  contrivance 
which  allows  only  one  valve  to  open  at  a  time,  and  so 
automatically  and  positively  prevents  the  mixing  of 
grain  in  the  i)rocess  of  receiving.  The  receiving  leg, 
capable  of  handling  grain  at  the  rate  of  l.S.OCX)  bushels 
per  hour^  may  also  be  used  as  a  shipi)ing  leg.  It  lifts 
its  grain  170  ft.  and  discharges  to  a  2,000  bushel  gar- 
ner over  a  1.600  bushel  scale.  The  scale  is  of  the  latest 
improved  type  and  very  sensitive.  The  .scale  beam  and 
counterpoise  is  "type  registering";  the  weight  of  each 
<Iraft  is  mechanically  registered  on  a  ticket,  which  is 


he  discharged  to  the  shipping  legs  and  sent  to  the  oats 
bin.  In  the  cupola  on  the  distributing  lloor  is  a  So.  7 
48-in.  Richardson  cleaning  machine  for  fine  work  on 
wheal  and  oats  separation,  and  a  No.  5  Fos.ston  separ- 
ator for  .special  cleaning.  Each  of  these  machines  is 
served  by  a  garner  above  the  machine,  and  each  is 
sc|)arately  driven  by  motor. 

In  addition  Uy  the  legs  mentioned  above  there  are 
two  large  shippers,  each  capable  of  elevating  15,000 
bushels  per  hour  under  average  (operating  conditions. 
There  is  only  one  size  of  bucket  used  throughout  the 
plant,  7J/2  X  fyi  x  14  in.  Rialto  pattern ;  this  does  away 
with  the  necessity  of  stocking  great  numbers  and 
sizes  for  i)urposes  of  repairs.    There  are  two  lines  of 
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A  500,000  bushel  grain  elevator  at  Fort  William,  Ont. 


checked  by  two  men  (one  a  government  inspector),  so 
that  chance  of  error  is  practically  cliininated.  The 
grain,  having  been  weighed,  is  discharged  from  the 
scale  hopper  to  any  bin  in  the  work  house  direct  with- 
out transfer.  There  are  50  bins  in  the  work  house, 
each  of  2,000  bushel  or  more  cajiacity.  It  may,  how- 
ever, be  sent  to  any  bin  in  the  storage  (described  be- 
low), if  desired,  or  it  may  be  shipped  direct  to  boat  or 
bv  cars  or  spouted  to  the  dryer  bins. 

Work  House  Machinery 

In  the  first  storey  of  the  work  house  are  four  No.  10 
.Vlonitor  receiving  separators.  These  are  driveii  by  in- 
dividual motors  in  batteries  of  two,  and  are  served  by 
the  work  house  bins  over  them.  These  cleaning  ma- 
chines ilischarge  their  cleaned  grain  to  cleaner  legs, 
one  for  each  battery,  their  screenings  to  a  screenings 
leg.  and  oats  ofT  of  each  battery  is  collected  in  a  bin  in 
the  basement  below.    At  the  end  of  a  run  the  oats  mav 


buckets  on  the  receiving  and  shipping  legs  and  one 
line  on  the  cleaning  and  screenings  legs.  An  elevating 
rate  of  20,000  bushels  per  hour  has  been  maintained 
for  short  periods  on  the  shipping  legs.  The  cleaning 
legs  discharge  their  grain  to  either  a  telescope  spout 
for  distribution  or  to  a  shipping  scale  if  it  is  desired  to 
ship  direct  from  cleaners.  .Ml  leg  drives  are  individual 
motors  to  countershaft  bv  Morse  silent  chain  drives 
and  from  countershaft  to  head  by  rope.  Steel  plate 
clutches  of  stand-still  type  arc  provided  on  these  coun- 
tershafts to  assist  in  i)ulling  the  leg  through  the  clioke. 

Storage  House 

The  storage  house  is  located  between  the  work  house 
and  the  river.  It  is  absolutelv  tireprtxif.  and  is  shut  off 
elTectively  from  the  work  house  by  fire  doors.  It  con- 
sists of  sixteen  circular  tanks  86  ft.  high  by  20  ft.  in 
diameter,  nine  interstice  bins  and  three  shipping  bins, 
the  storage  having  a  total  capacity  of  over  -100.000 
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bushels.  Storaj^e  tanks  were  built  b)  nii>viu!4  Jonns 
operated  by  jacks  of  a  new  and  efficient  design  de- 
veloped by  the  contractors  (patents  applied  for).  The 
pouring-  of  the  tank  walls  was  a  continuous  operation 
from  start  to  finish,  an  average  raise  of  6  ft.  per  day 
being  made.  The  smooth,  dense,  tank  walls  resulting 
from  this  improved  method  well  repay  the  small  addi- 
tional trouble  and  expense. 

There  are  three  belts  under  the  storage  and  three 
over  the  tanks,  in  a  concrete  cupola.  Each  belt  in  the 
cupola  extends  to  the  work  house  bin  floor  over  a  steel 
conveyor  bridge,  and  each  has  a  self-propelling,  two- 
pulley,  two-way  tripper  of  up-to-date  design,  and  heavy 
enough  to  stay  where  it  is  clamped. 

Shipping  to  boat  is  done  over  three  belts  to  three 
boat-loading  spouts.  Grain  to  be  shipped  may  be 
weighed  up  a  few"  hours  ahead  in  any  bm  in  the  stor- 
age and  shipped  to  boats  by  reversing  the  direction  of 
the  belts  under  the  storage,  which  deliver  their  grain, 
under  these  conditions,  to  the  three  belts  to  the  boat 
spouts.  The  more  usual  course,  however,  is  to  ship 
direct  from  the  scales  to  boat,  over  the  cupola  l)elts, 
mto  the  three  special  shipping  l)ins,  which,  in  turn, 
leed  the  belts  to  boats. 

Dryer  Plant  Under  Construction 

A  modern,  fireproof  dryer  plant  is  under  construc- 
tion. This  plant  will  extract  5  per  cent,  of  excess 
moisture  from  250  bushels  of  grain  per  hour.  Grain 
may  be  sent  direct  to  dryer  from  the  receiving  leg,  the 
two  garners  for  the  dryer  having  a  capacity  of  one  car 
each.  From  this  point  the  dryer  plant  handles  its  grain 
independent  of  the  work  house,  the  dried  grain  being 
elevated  by  a  special  leg  and  put  over  work  house 
cleaners  or  sent  to  storage.  Steam  for  the  dryer  coils 
is  generated  by  a  55  h.p.  boiler,  and  the  designers  have 
paid  particular  attention  to  the  laying  out  of  the  steam 
•  lines  and  thfe  introduction  of  the  proper  steam  special- 
ties to  make  this  part  of  the  plant  economical  and  free 
from  the  trouble  which  so  often  develops  in  connection 
with  dryer  plans  constructed  under  indifferent  super- 
vision. 

Power  for  the  elevator  plant  is  received  at  25,000 
volts  and  transformed  to  550  volts  for  power  and  220 
for  lights.  ■  The  Mutual  Elevator  Company  have  their 
own  fireproof  sub-station  house  and  equipment  of 
transformers,  switchboards,  meters,  syncronous  con- 
denser, etc.,  all  tending  to  perfect  their  power  condi- 
tions, and  forms  a  worthy  unit  in  the  elevator,  the 
whole  a  consistent  and  well-developed  plant. 
Work  Finished  to  Schedule 

Work  was  actuallv  started  in  the  field  bv  the  con- 
tractors— Fegles-Bellows  Engineering  Company,  Ltd. 
— about  April  1,  1916,  and,  regardless  of  most  adverse 
commercial  conditions  in  Canada,  the  contractors  were 
able  to  redeem  their  promise  to  the  owners  and  take  in 
grain  according  to  schedule,  Sept.  15,  1916. 

We  are  indebted  for  this  description  of  the  Mutual 
Elevator  to  Mr.  G.  R.  Duncan,  of  G.  R.  Duncan  &  Co., 
real  estate  dealers,  who  specialize  on  industrial  pro- 
perty. 


Beatty  Brothers,  Fergus,  Ont.,  have  issued  a  very 
valuable  booklet  giving  directions  for  making  a  model 
stable  with  BT  equipment.  The  illustrations  and 
drawings  are  particularly  clear  and  detailed,  and  the 
instructions  are  very  complete.  General  directions  are 
given  for  carrying  on  every  part  of  the  work.  This 
firm  also  manufacture  fittings  of  every  kind  for  the 
barn  and  stable,  as  well  as  a  great  variety  of  tools  and 
machinery  required  around  the  grain  or  dairy  farm. 


A  System  of  Provincial  Highways  Provided 
in  New  Ontario  Act 

A  BILL  has  been  introduced  in  the  Ontario  Legis- 
lature by  Hon.  Finlay  Macdiarmid,  Minister 
of  Public  Works,  providing  for  a  system  of 
provincial  highways  from  the  southwest  bound- 
ary of  Ontario  to  the  boundary  line  between  Ontario 
and  Quebec.  The  roads  assumed  by  the  province,  under 
this  legislation,  shall  be  under  the  control  of  the  De- 
partment of  Public  Highways.-  They  are  first  to  be 
designated  by  the  Lieutenant-Governor  in  Council, 
after  which  the  Minister  of  Public  Works  and  High- 
ways may  deposit  a  plan  in  the  proper  registry  office 
and  give  notice  of  the  date  upon  which  the  roads  will 
pass  to  the  control  of  the  department.  In  rural  dis- 
tricts the  municipalities  will  pay  30  per  cent,  of  the 
cost  and  maintenance  and  the  provincial  government 
70  per  cent.  In  areas  adjacent  to  the  cities,  designated 
as  "Provincial  suburban,"  the  city  and  local  muni- 
cipalities will  pay  30  per  cent,  each  and  the  govern- 
ment will  assume  the  remaining  40  per  cent.  The  de- 
])artment  will  transmit  annually  to  each  municipality 
a  statement  showing  the  expenditure  and  the  amount 
due  1)y  each  municipality  to  the  province,  which  shall 
be  payable  to  the  province  within  six  months  from  the 
date  of  notification.  In  certain  cases  where  the  work 
is  continuous  between  municipalities  or  is  on  the 
boundary  line,  the  expenditure  may  be  apportioned  by 
the  engineer  of  the  department.  In  the  case  of  bridges 
having  a  clear  span  of  twenty  feet  or  more,  the  muni- 
cipality will  be  required  to  pay  60  per  cent,  of  that 
part  of  the  cost  of  construction  or  improvement  which 
would  have  been  expended  by  the  municipal  corpora- 
tion for  local  purposes,  the  remainder  to  be  borne  by 
the  province.  After  construction,  the  maintenance  of 
the  bridge  will  be  in  the  same  proportion  as  the  re- 
mainder of  the  highway.  Provision  is  made  for  vari- 
ous details  such  as  electric  or  street  railways,  trees 
growing  on  the  highway ;  the  location  of  fences  and 
I>uildings ;  telephone,  telegraph  and  electric  light  or 
power  lines ;  the  survey  of  roads ;  the  construction  of 
sidewalks  by  interested  municipalities ;  and  the  regu- 
lation of  traffic.  Any  point  of  dispute  as  to  assess- 
ment shall  be  referred  to  the  Ontario  Railway  and 
Municipal  Board. 


Conditions  at  the  Front 

Major  T.  E.  Powers,  O.C.  Signal  Training  Depot, 
addressed  the  Ottawa  Branch  of  the  Canadian  Society 
of  Civil  Engineers  on  March  9  in  the  Drill  Hall,  No. 
3  Field  Company's  quarters.  The  subject  of  the  ad- 
dress was,  "Conditions  at  the  Front,  with  Special  Re- 
ference to  Front  Line  Communications."  Major  J.  A. 
McKenna,  O.C.  Third  Field  Company,  welcomed  the 
guests. 


Ottawa  Branch,  C.  S.  C.  E, 


n 


The  Ottawa  Branch  of  the  Canadian  Society  of 
Civil  Engineers  held  the  second  meeting  of  the  year 
on  March  15  in  the  Carnegie  Library.  The  speaker  md 
was  Mr.  C.  R.  Coultee,  engineer-in-charge,  Ottawa  f  | 
River  Storage,  who  spoke  on  Ottawa  and  St.  Lawrence 
River  regulation,  discussing  the  regulation  and  con- 
centration of  their  rapids  into  abrupt  falls  for  power 
purposes. 
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Organized  Industry  Essential  for  Prosperity 

of  Large  Cities 


■  By  J.  Ainey'  • 


PERMIT  me,  before  pruceediii^,  to  congratulate 
this  Builders'  Exchan^je  fur  its  perseverance  in 
keej)inf(  alive  an  orj^anization  of  master  builders 
and  dealers  in  Ijuildiiii^-  material  all  throuj^h  the 
(lt|jression  caused  l)y  the  war;  and  you  deserve  the 
more  praise  ccnisideriufj  that  this  sta,t,niation  in  busi- 
ness was  a!4,t!ravated  by  foUowinj;  a  buildinj^  and  real 
estate  boom,  which  always  v\orks  disastrously  on  any 
connnnnit\-. 

As  the  title  of  my  remarks  suj;,i;i>ls.  and  in  answer 
to  your  kind  invitation,  1  desire  to  av;ul  myself  of  this 
opixirtunity  of  speakiiit;  of  matters  bearint;  on  the 
organization  of  men  enj;a^ed  in  dift'erent  industries. 

My  remarks  will,  I  believe,  show  that  a  community 
cannot  thrive  on  this  continent  without  t)r}jfanization, 
both  from  a  continental  and  from  an  economic  point  of 
\iew  ;  and,  further,  1  wish  to  make  a  few  remarks  on 
the  intluence  oriLianizatioii.  or  the  lack  of  it,  has  on  the 
municipal  life  of  a  cit}-. 

I  take  it  for  jjranted  tlial  you  will  admit,  with  me, 
Montreal  is  not  a  banner  city  as  far  as  orjjjanization  is 
concerned.  1  concede  business  men  are  orjjjanizcd.  We 
ha\e  our  Hoard  of  Trade.  Chamber  of  Commerce,  Man- 
ufacturers' Association.  Ituilders"  Ivxchaui^v.  etc.  The 
missinj;'  link  in  our  chain  of  or^anizatitin  is  the  worker. 
Our  laborinj,^  men  have  not.  as  in  other  cities,  formed 
))ermaneiit  associations  of  well-informed,  enerjijetic 
menrbers,  whose  collective  effort  tends  to  make  the 
labt)r  movement  a  factor  for  s>;ood  in  all  the  difTerent 
phases  of  modern  municii)al  life. 

Altluntjjh  our  lal)t)r  moxement  is  not  what  it  should 
he,  considerinji'  the  importance  of  our  metropolis  as  a 
linancial  and  industrial  centre,  it  would  be  a  serious  in- 
justice if  no  mention  were  made  of  the  part  taken  in 
the  last  five  years  by  the  Trades  and  Lalbor  Council  of 
Montreal  and  its  affiliated  unions  in  securing'  provincial 
leji'islation  tendiufj  to  ameliorate  the  conditions  of  the 
toilers  and  in  its  co-operation  with  other  ])ublic  bodies 
in  all  the  attempts  that  have  been  made  to  improve  our 
municipal  g^overnment.  But  how  much  could  be  acr 
complished  if  all  the  workers  in  our  principal  industries 
were  organized  in  well-directed  associations,  where 
employers  and  employees  would  work  harmoniously  to 
make  our  city  retain  its  supremacy  as  a  real  metropolis 
in  all  its  activities?  We  certainly  would  not  notice,  as 
we  do  now,  and  have  for  the  last  live  years,  contracts 
for  the  erection  of  first-class  buildings  given  to  Ameri- 
can firms.  Why  should  men  from  the  United  States 
come  here  and  be  permitted  to  capture  work  that 
should  be  executed  bv  home  talent? 

The  explanation  of  this  state  of  affairs  lies  in  the 
fact  that  otn-  wealthy  neighbors  to  the  south  of  us  have 
attracted  bv  dift'erent  business  methods  the  sturdy  sons 
of  Canada  and  other  countries  to  their  cities  and  towns, 
by  offering  better  conditions  of  work,  under  the  form  of 
l)Ctter  pay  and  shortef  working  days.  This  is  the  main 
reason  for  Canada  losing  huiulreds  of  thousands  of  her 
sons  from  the  rural  districts,  as  well  as  from  the  large 
centres  of  population. 

We  not  only. lose  onr  own  young  Cana<li;u\^,  but 


•Montreal  Controller,  bofurr  Montrenl  BniMcrs'  Exch«ni:e. 


the  immigrants  brought  here  at  some  expense  by  the 
government  leave  us  to  become  citizerw  of  the  Ameri- 
can republic. 

It  is  not  the  purpose  of  my  remarks  to  dwell  on 
these  cau.ses.  I  wish  to  speak  of  the  local  conditions 
only.  I  will,  however,  risk  this  opinion:  It  is  a  fallacy 
to  attempt  to  develop  a  new  country  like  Canada  on 
cheap  labor,  when  our  powerful  American  competitors 
follow  the  opposite  policy,  and  so  attract  the  best 
mechanics  of  all  countries. 

I  have  stated  that,  from  ^  continental  point  of  view, 
it  was  impossible  for  a  city  to  prosper  unless  industries 
were  organized.  What  I  mean  is  this,  and  in  the  first 
place  I  limit  my  rib.servations  to  Montreal  and  the  Con- 
tinent of  North  America.  The  cost  of  living  is  as  high 
in  Montreal  as  in  any  large  city  in  Canada  or  in  the 
United  States.  I  will  .say  figures  compiled  by  a  mem- 
ber of  Parliament  of  Canada  prove  that  it  costs  less  to 
live  in  Boston  or  Chicago  than  in  Montreal.  This  is 
easily  explained.  Commodities  are  controlled  by  trusts 
and  combines,  whose  influence  and  power  extend  all 
over  the  two  countries.  We  have  a  few  Canadian 
aggregations  of  business  men  who  have  a  complete 
control  over  certain  products.  Canadian  consumers 
pay  as  high  a  price  for  these  goods  as  our  Americait 
friends,  for  the  simple  reaspn  that  our  protective  tariff 
excludes  some  American  products  from  coming  into 
this  country,  and  our  manufacturers  of  the  same  pro- 
ducts can,  therefore,  make  very  substantial  profits. 

I  make  this  statement  to  demonstrate  that  my  con- 
tention is  correct.  The  cost  of  living  here  is  on  the 
same  level  as  in  the  United  States. 

What  is  the  average  income  of  Montreal  working- 
men,  who  form  80  per  cent,  of  the  con.suming  public? 
A  statement  including  figures  is  not  necessary.  As 
employers  of  labor,  you  are  familiar  with  the  wages 
paid,  and  I  presume  you  will  not  dispute  the  fact  that 
wages  are  lower  in  this  city  than  in  any  other  city  on 
this  continent.  This  can  be  verified  by  consulting  the 
list  published  annually  by  E.  M.  Craig,  secretary  of  the 
Builders'  Association,  Chicago.  A  mere  glance  at  those 
figures  will  convince  one  immediately. 

Considering  the  severity  of  our  climate  and  conse- 
quent result  on  the  cost  of  the  necessities  of  life,  the 
wages  here  should  be  higher.  Wc  need  better  and 
more  substantial  food ;  better  housing  and  clothing-. 
The  fuel  and  lighting  items  in  the  bill  of  expenditures 
of  a  Montreal  home  are  also  at  top  figures. 

What  are  the  effects  of  this  situation  on  the  char- 
acter of  our  people?  In  this  age  of  easy  and  rapid 
transportation  and  communication  distances  are  sup- 
pressed :  the  eight-hour  day  and  five,  six,  or  seven  dol- 
lars a  day  is  just  as  well  appreciated  on  St.  Catherine 
Street  as  in  New  York  or  San  Francisco.  It  has  a  dis- 
paraging effect  on  the  morale  of  these  men.  That 
great  mover  of  men,  the  incentive  of  gain,  is  obliter- 
ated. Why  exert  ourselves,  say  the  workers?  We  get 
nothing  for  it;  our  earnings  will  not  be  increased.  If 
we  improve  our  system  of  production  we  are  not  re- 
warded. No  collective  bargaining:  it  is  every  one  for 
himself,  and  we  are  left  to  be  the  victims  of  this  pitiless 
law  of  supply  and  demand.  If  this  law  of  supply  and 
<lema!ul   were  applied   universally   there  wonld   bo   no 
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resentment  on  the  part  of  the  toilers,  but  its  application 
is  one-sided.  For  competitors  the  workers  of  Montreal 
have  every  nation  of  the  earth.  The  federal  and  pro- 
vincial governments,  transportation  companies,  church 
societies,  all  combine  in  flooding  our  labor  market. 
Elaborate,  original  advertisements  are  published  in 
European  countries  booming  the  great  advantages  of 
Canada,  and,  as  a  consequence,  the  Canadian  workei, 
as  a  wage  earner,  has  to  compete  against  the  world, 
while  our  industries  are  protected  by  a  well-nigh  pro- 
hibitive tarifif. 

These  are  some  of  the  reflections  I  have  often  heard 
uttered  by  men  in  the  building  trades. 

Another  evil  resulting  from  this  state  of  affairs  is 
the  loss  of  our  young  men  who  leave  our  city  after 
learning  a  trade.  .This  is  an  irreparable  loss  to  our 
country.  Many  young  men  1  have  known  are  now  citi- 
zens of  the  United  States.  They  should  be  with  us.  In 
a  trip  through  the  Eastern  States  I  was  astounded  at 
the  number  of  people  who  admitted  they  were  Cana- 
dian-born of  French  and  English  descent,  attracted 
thither  by  superior  working  conditions. 

I  have  attempted  to  give  you  a  description  of  the 
status  of  Montreal  workingmen  and  their  grievances. 
Now,  what  influence  has  this  policy  of  low  wages  on 
the  life  of_our  community? 

I  will  not  analyze  extensively  tire  eftects  of  this 
absence  of  regulations  between  employers  and  em- 
ployees on  the  social  status  of  our  population.  But  I 
must  mention  the  fact  that  Montreal  has  the  unenvi- 
able record  of  being  the  city  where,  statistics  prove, 
infantile  mortality  is  the  highest.  It  is  true,  some  im- 
provement has  taken  place  in  the  last  few  years,  thanks 
to  the  efforts  of  our  municipal  hygiene  department  and 
voluntary  associations  of  ladies  and  gentlemen,  who 
have  accomplished  much  to  lessen  this  evil  by  distri- 
buting free  of  charge  pure  milk  to  families  tcjo  poor  to 
purchase  it  themselves.  The  establishment  of  milk  sta- 
tions has  my  approval.  The  people  who  devote  their 
time  and  energy  to  this  work  deserve  the  gratitude  of 
all  well-thinking  people,  especially  for  the  educational 
feature  of  their  work.  It  is  nevertheless  only  a  pallia- 
tive. The  root  of  the  evil  is  insufficient  revenue  for  the 
beneficiaries  of  these  institutions. 

To  a  great  extent  the  abnormal  death  rate  is  caused 
by  lack  of  proper  food,  the  lodging  of  two  or  three 
families  in  the  tine  dwelling,  inadequate  clothing,  etc., 
all  causes  traceable  to  low  wages.  Tuberculosis  is  also 
making  stupendous  ravages  in  our  population.  This 
disease  is  recognized  as  the  disease  of  the  poor. 

A  community  must,  to  retain  its  leadership,  possess 
in  its  different  spheres  of  activity  the  most  qualified 
and  competent  men  available.  These  men  must  be 
offered  proper  inducements  in  the  form  of  substantial 
returns  for  their  efforts  to  serve  their  fellow-citizens. 

Has  the  City  of  Montreal  managed  to  deserve  the 
title  of  the  Premier  City  of  the  Dominion? 

Take,  for  example,  the  building  industry,  in  which 
you  are  interested.  If  we  may  judge  by  the  expres- 
sions of  opinion  we  hear,  too  many  jerry  builders  are 
allowed  to  operate  without  check.  Strangers  who  visit 
our  city  criticize  the  lack  of  art  and  beauty  in  our  sub- 
urban residences.  This  is  partially  true  only.  What 
is  essentially  lacking  is  a  determined  demand  on  the 
part  of  the  parties  interested  to  complete  the  building 
by-laws  now  six  years  under  way.  The  jerry  builder 
and  the  want  of  suitable  building  by-laws  are,  I  submit, 
the  causes  for  the  erection  of  such  structures. 

How  can  we  develop  financially  a  municipality  that 
■  will  meet  all  the  requirements  of  modern  cities,  if  there 
is  no  stability  in  the  earning  power  of  the  masses? 


During  periods  of  prosperity  the  pay  envelopes  of 
wage  earners  are  well  filled,  resulting  in  the  community 
at  large  benefitting  by  a  freer  and  larger  circulation  of 
money.  Conditions  of  life  improve,  and  one  of  the 
most  iirosperous  branches  of  business  then  is  real 
estate.  Rents  are  on  the  increase,  the  building  indus- 
try thrives,  and  values  in  real  estate  follow  the  same 
course.  Our  miniici])al  valuation  is  rated  on  this  mar- 
ket value. 

If  there  i&  no  character  of  permanency  in  the  in- 
come of  salapied  people ;  if  at  the  first  indication  of  a 
depression  wages  drop  2.t  to  50  per  cent.,  immediately 
the  purchasing  power  of  each  individual  interested  is 
decrcasjjd  and  general  business  is  depressed.  Rent, 
one  (jf  the  principal  items  in  a  workingman's  budget,  is 
si^ecially  affected.  Accordingly,  some  will  leave  the 
city ;  others  will  seek  relief  from  the  situation  by  rent- 
ing rooms.  The  result  is  a  very  large  increase  in  the 
number  of  vacant  houses,  diminishing  the  renting 
value.  And  this,  in  turn,  is  responsible  for  a  reduction 
in  the  market  value. 

We  all  know  municipal  taxation  is  based. mostly  on 
the  sales  of  immoveables,  inclu'ding  rental  value.  The 
dire  consequence  is  the  impairment  of  the  civic 
revenue. 

Believe  me,  gentlemen,  I  do  not  mean  to  say  that 
the  present  financial  situation  of  the  city  is  due  entirely 
to  the  cause  mentioned  above ;  there  are  others.  I  am 
too  familiar  with  civic  affairs  to  ascribe  our  present 
]jenury  to  reductions  in  the  wages  of  our  workers,  and 
it  is  not  within  the  scojie  of  these  remarks  to  touch 
upon  them. 

The  main  cause  is  the  vvar.  Other  causes  are  re- 
sponsible, and  one  of  these,  I  submit,  is  low  wages. 
Every  city  on  this  continent  has  suffered  on  account  of 
the  war.  None  has  been  hit  more  severely  than  Mont- 
real. After  the  war  what  are  the  chances  of  our  city 
recovering  from  the  depression,  with  some  of  our  in- 
dustries disorganized,  empty  stores  and  dwellings  by 
the  thousand?  It  will  be  a  serious  handicap;  it  will 
take  years,  in  our  case,  to  reach  pre-war  conditions. 

The  last,  but  not  the  lea.st,  of  the  evils  connected 
with  laxity  in  trade  unionism  is  the  lamentable  effect 
it  has  on  the  political  life  of  communities.  Xon-union 
men  are  necessarily  discontented ;  and.  lacking  the  sat- 
isfaction and  self-reliance  secured  througrh  member- 
ship in  the  organizations  of  their  trades,  they  are  easily 
misled  and  become  the  prey  of  politicians — I  mean 
men  whose  main  object  is  to  secure  their  votes.  Lack- 
ing completely  con.structive  ability,  their  main  object 
is  to  be  elected  and  to  keep  themsehes  in  office.  Their 
principal  asset  is  the  gift  of  the  gab.  Promises  are 
cheap,  and  in  their  speeches  they  always  advocate  re- 
duction, if  not  suppression,  of  taxes.  As  to  expendi- 
tures, their  liberality  cannot  be  exceeded  (with  other 
people's  money  always).  .Appropriations  to  charitable 
and  other  institutions  and  requests  for  increases  in  pay 
are  always  encouraged.  Of  course,  the  question  of 
securing  revenue  to  meet  this  beneficence  remains  in 
the  background ;  it  is  not  popular. 

Designing,- powerful  corporations  can  easily  cap- 
ture such  communities,  and  they  do.  Utility  companies 
do  as  they  please  ;  popular  candidates  are  elected  and 
re-elected,  to  the  surprise  of  good  citizens,  who  are 
not  familiar  with  the  workings  of  schemers,  large  and 
small,  who  gravitate  around  our  municipal  halls.  Ora- 
tors at  so  much  a  speech  are  employed  during  election 
times,  while  a  certain  press  is  a  powerful  weapon  at 
their  command.  If  a  good  man  is  elected,  he  is  sub- 
jected to  all  sorts  of  persecutions;  false  charges  are  laid 
against  him,  or  he  is  ignored  completely.    To  his  sur- 
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prise,  his  election  is  often  contested,  although  he,  per- 
haps, did  not  spend  a  cent  in  his  campaif^n.  So-called 
independent  candidates  spring  up,  supposed  to  be  sup- 
ported by  no  one,  and  yet  as  soon  as  they  arc  elected 
their  votes  and  actions  soon  demonstrate  the  mysteri- 
ous force  behind  them  ;  they  are  the  tools  of  certain  big 
interests.  Domestic  principles  become  a  dead  letter; 
inalienable  rights  are  wrested  from  the  people,  and  no 
one  seems  to  care  to  take  an  aggressive  attitude  to  de- 
fend these  long-fought-for  prerogatives. 

Mr.  Chairman  and  gentlemen,  these  are  my  mcvv.-^ 
on  the  status  of  localities  where  there  is  no  real  spirit 
of  solidarity  between  (iifferent  classes  of  citizens.  I 
have  endeavored  to  be  truthful ;  I  sincerely  believe  I 
have  not  exaggerated.  1  am,  perhai)s,  too  moderate.  1 
admit  this  statement  is  incomplete  and  far  from  i)erfect. 
No  one  realizes  that  more  than  I  do.  I  have  accepted 
your  kind  invitation  for  the  reason  that  your  fort- 
nightly luncheons  are  open  forums,  the  object  of  which, 
T  presume,  is  to  get  the  views  of  men  in  different  walks 
of  life.  I  thought  it  was  a  good  opportunity  to  express 
the  views  of  a  labor  man  on  some  of  the  causes  of  our 
present  difficult  situation.  T  .am  not  presumptuous 
enough  to  l^elieve  that  my  opinions  as  exi)ressed  will 
be  shared  by  everybody,  but  there  is  one  thing  T  desire 
to  convey,  and  that  is  my  ardent  desire  to  do  as  mucli 
good  as  possible  for  my  fellow-citizens  of  Montreal. 


The  Work  of  the  Canadian 
Engineers  in  France  " 

AT  a  meeting  of  the  Toronto  Branch,  Canadian 
.Society  of  Civil  Engineers,  held  in  Engineers* 
Club,  Friday  evening,  March  9,  1917,  Capt. 
'  Mathieson,  of  the  Canadian  Engineers,  gave  an 
exceptionally  interesting  address  on  "The  Work  of 
the  Canadian  Engineers  in  France."  Capt.  Mathieson 
left  Canada  with  the  first  Canadian  forces  as  a  sub- 
altern in  the  2nd  Field  Company,  and  is  now  in  Can- 
ada on  sick  furlough.  ?Te  was  at  the  front  for  over 
seventeen  months,  antj  won  the  Military  Cross  for  his 
good  work  in  a  number  of  the  engagements  in  which 
the  Canadians  took  a  prominent  part. 

Importance  of  Engineer's  Work 

Capt.  Mathieson  told  in  a  very  graphic  way  of  the 
imjiortance  of  the  engineers'  work  in  this  war.  In- 
the  first  few  months  the  Royal  Engineers  in  the  British 
Expeditionary  Forces,  carried  on  the  prescribed  work 
of  the  engineer  in  battle,  i.e.,  the  construction  and 
detnolition  of  bridges,  etc..  helping  the  infantry  in  pre- 
paration of  field  works,  etc. ;  hut  it  was  not  until  the 
settling  down  to  trench  warfare  that  the  real  import- 
ance and  value  of  the  engineer  became  apparent ;  and 
when  the  first  contingent  of  the  C.  E.  F.  landed  in 
France,  the  Royal  Engineers  were  beginning  to  re- 
ceive adequate  status  in  the  British  .\rmv.  This  did 
not  extend  to  the  Canadian  divisions  at  first,  but  be- 
cause of  the  excellent  work  done  by  the  Canadian  En- 
gineers from  the  start,  they  soon  established  for  them- 
selves a  very  enviable  status  in  the  C.  E.  F.,  so  that 
at  the  present  time  not  a  stick  of  material  can  be  se- 
cured by  the  Canadian  .\rmy  in  France  without  the 
O.K.  of  an  engineer  officer :  and  the  sapi)er  (private  in 
luigineers)  is  a  foreman  of  "working  parties."  each 
party  consisting  of  from  .>0  to  1.^0  men. 

Capt.    Mathieson    do^crihed    the    make-up    of    the 


line  of  trenches  stretching  from  Belgium  to  Switzer- 
land, and  pointed  out  that  the  system  of  trenches  prac- 
tically constituted  a  city,  and,  eliminating  luxuries,  all 
the  engineering  work  handled  by  a  wofks  department 
of  a  city  was  duplicated  in  some  way  at  the  front,  the 
work  having  to  be  done  under  very  adverse  circum- 
stances ;  as  well,  of  course,  was  the  work  necessitated 
by  the  activity  of  the  enemy.  For  instance,  the  water 
supply  for  troops  was  one  of  the  big  engineering  prob- 
lems. The  speaker  told  of  one  of  his  personal  exjicri- 
ences  in  estimating  the  water  supply  in  a  certain  sec- 
tion. He  went  round  with  an  interpreter  trying  to 
determine  the  water  consumption  in  dry  season ;  and 
one  French  woman  said  that  there  would  be  plenty  of 
water  for  the  troops  if  those  Englishmen  didn't  wash 
so  much. 

Engineering  Organization 

The  organization  of  the  Canadian  Army  Corps  was 
outlined,  and  also  the  Canadian  Engineers'  organiza- 
tion. The  following  outline  of  the  engineer  organiza- 
tion gives  a  good  idea  of  how  engineering  work  is 
taken  care  of: 

The  chief  engineer,  Canadian  Corps,  is  a  Brigadier- 
(ieneral.  He  has  under  him  the  four  Colonels  in  com- 
mand of  the  four  units  of  Divisional  Engineers,  each 
consisting  of  1  Div.  Eng.  H.Q's.  and  3  Fid.  Cos.  He 
also  has  directly  under  him  all  corps  troop  companies 
and  independent  engineer  officers  attached  to  his  staff 
who  do  the  miscellaneiius  enirinccr  wDrk  riMmiml  he- 
hind  the  G.H.Q.  lines. 

Corps  Troop  Companies  ami  iht;  ciigiiifci  liUKx-rs 
attached  to  chief  engineer's  staff,  look  after  the  installa- 
tion of  water  su])plies  for  all  units  billetted  behind 
(i.H.Q.  lines;  look  after  the  construction  of  G.H.Q. 
lines,  construction  of  strong  points  between  G.H.Q. 
lines  and  subsidiary  lines ;  look  after  special  railroad 
construction  immediately  behind  G.H.Q.  lines  for  the 
use  of  artillery :  construction  of  all  roads  in  the  corps 
area  up  to  the  G.H.Q.  lines,  and  all  main  roads  from 
there  forward  to  the  most  advanced  point  of  motor 
transport ;  look  after  the  construction  of  artillery  route 
roads  (both  highway  and  railway)  for  supplying  the 
heavy  artillery  with  ammunition. 

Apportionment  of  Work 

The  C.R.E.  (or  Colonel  of  Divisional  Engineers) 
has  at  his  command  Divisional  Engineer  Headquarters, 
three  Field  Companies,  the  ordering  of  the  work  of 
one  pioneer  battalion  and  one  tunnel  company.  He 
usuall}-  attaches  one  Field  Conlpany  to  each  Infantry 
Brigade  to  aid  them  in  carrying  out  the  work  in  their 
area.  The  work  in  their  area  consists  of  the  main- 
tenance of  the  front  line:  communications  to  the  sup- 
port line  :  the  support  line  :  communications  to  the  sub- 
sidiary line ;  and  all  strong  points  between  the  sub- 
sidiary line  and  the  support  line.  In  some  instances 
thej'  are  given  the  maintenance  of  the  subsidiary-  line 
to  look  after.  The  working  parties  for  this  work  are 
supplied  by  the  brigade  in  the  line  and  are  directed 
by  the  Field  Company  attached  to  the  Brigade,  but, 
in  addition,  this  Field  Company  looks  after  the  con- 
struction of  all  new  lines  in  front  of  the  subsidiary  line 
which  may  or  may  not  be  built  by  working  parties 
supplied  by  the  Brigade ;  the  construction  of  the  sub- 
sidiary line,  which  is  usually  constructed  by  troops 
su])plied  by  Division  ;  the  construction  of  strong  points 
immediately  behind  the  subsidiary  line  by  working 
parties  supplied  by  the  Division  ;  the  digging  of  wells 
in  the  billeting  area  of  the  Brigade :  the  construction 
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of  roads  in  the  Brigade  area  which  are  not  main  roads 
looked  after  by  corps,  and  the  construction  of 
huts  for  billeting  reserve  battalions  of  Brigade ; 
construction  of  routes  for  the  use  of  working  parties 
in  dry  weather ;  and  all  the  innumerable  drainage 
schemes  required  in  the  rear  Brigade  area,  also  the 
construction  of  light  railroads  in  the  Brigade  area.  At 
the  same  time,  considerable  portion  of  the  personnel 
of  this  company  may  be  working  under  C.R.E.  for 
construction  of  such  things  as  Divisional  bath-houses, 
Y.M.C.A.  recreation  huts,  etc. 

The  C.R.E.  usually  splits  up  his  Pioneer  Battalion 
by  keeping  one  company  to  work  directly  under  his 
own  orders  and  attaching  each  of  the  other  three  com- 
panies to  a  Brigade  to  work  under  the  orders  of  the 
respective  Field  Companies.  The  Tunnelling  Company 
works  directly  under  the  orders  of  the  C.R.E.,  and  is 
supplied  with  material  and  working  parties  by  the 
Field  Company  in  whose  Brigade  area  the  tunneling 
company  may  be  operating.  The  C.R.E.  for  the  con- 
struction and  maintenance  of  the  works  looked  after 
by  him  also  gets  working  parties  from  Corps  Troops, 
such  as  battalions  in  Corps  Reserve,  Dismounted  Cav- 
alry, and  any  other  units  who  may  be  at  the  disposal 
of  Corps  and  lent  to  Division. 

Responsibility  of  the  Sapper 
The  lecturer  emphasized  the  point  that  engineering 
work  at  the  front  was  carried  on  by  "working  parties" 
drawn  from  the  infantry  and  pioneer  battalions,  a 
"Sapper"  from  the  Engineers  being  in  charge  of  each 
working  party.  The  Sapper  must  therefore  be  the 
foreman  type— a  man  who  can  handle  men  and  lay 
out  work.  The  Engineer  N.C.O.  has  charge  of  his 
Sappers,  and  therefore  of  a  number  of  working  parties ; 
and  the  Engineer  Subaltern  in  a  field  company  has 
charge  of  the  engineering  work  in  the  front,  held  al- 
ternately by  two  Infantry  Battalions. 

Capt.  Mathieson  described  the  interesting  features 
of  trench  construction,  construction  of  strong  points, 
splinter  proofs,  dugouts,  etc. ;  and  told  of  the  large 
amount  of  standard  engineering  material  needed  in 
this  work,  which  standard  material  was  made  up  in 
the  engineer  parks  in  the  rear.  These  standard  ma- 
terials include  splinter-proof  frames,  dug-out  frames, 
"A"  frames  for  trench  revetting,  bath  mats,  wire  en- 
tanglements, etc.  This  engineering  material  is  made 
up  by  working  parties  of  tradesmen  under  supervision 
of  sappers ;  and  is  brought  up  to  the  trenches  by  horse 
transport  and  by  carrying  parties.  He  outlined  some 
of  the  difficulties  met  with  by  the  engineers  in  siting 
trenches  in  ground  which  has  been  contested  again 
and  again,  resulting  in  the  mud  being  many  feet  deep, 
and  interlaced  with  miles  of  wire  entanglement,  steel 
beams,  corrugated  iron,  rifles,  shell  splinters,  bodies, 
trench  revettment,  etc.  To  get  a  line  of  trenches  fight- 
able  in  ground  such  as  this,  doing  the  work  at  night 
in  the  dark  is  no  child's  play. 

Capt.  Mathieson  concluded  his  talk  with  a  strong 
appeal  to  every  one  present  to  get  at  least  one  man 
of  the  type  required  as  a  sapper  in  the  Engineers  iur 
terested,  so  that  he  would  see  Lieut.  Armer  at  the 
Armouries,  Toronto,  and  enlist  in  the  Canadian  En- 
gineers. 


The  Canadian  Fairbanks-Morse  Company  have 
secured  a  contract  from  the  Corporation  of  Waterloo, 
Ont.,  for  centrifugal  pump,  960  imperial  gallons  capa- 
city, against  220  ft.  head,  direct  connected  to  100  h.p. 
induction  motor. 


The  Engineer  of  the  Future 

IX  the  Contract  Record  of  Feb.  7,  1917,  an  extract 
of  the  essay  that  won  first  prize  in  the  competi- 
tion of  the  Chicago  Association  of  Commerce  was 
presented.     The  second  ^nd  third  prize  articles, 
both  entitled  "The  Engineer  of  the  Future,"  are  given 
below  in  extracted  form. 

Mr.  Leo  Shippy,  author  of  the  second  prize  essay, 
discussing  this  question,  says  : 

Engineering  in  the  Industrial  Field 

"Engineering,  taken  in  its  broadest  aspect,  is  prim- 
arily industrial  or  business  engineering.  The  difi'erent 
phases  of  engineering — civil,  mechanical,  electrical, 
etc. — are  simply  branches  of  this  main  trunk.  The  in- 
dustrial or  business  engineer,  the  man  with  the 
brain  of  the  engineer  and  the  training  in  the  science  of 
business — for  the  business  of  to-day  is  a  science — picks 
his  lieutenants,  his  mechanical  and  electrical  engineers, 
superintendents,  and  foremen  from  the  ranks  of  those 
who  have  graduated  from  the  engineering  colleges. 

"At  the  present  time  there  are  two  classes  of  men 
from  whom  these  industrial  engineers  are  recruited : 
First,  the  business  men  who  pick  up  a  smattering  of 
engineering  and  depend  on  their  subordinates  for  the 
rest;  and,  second,  the  engineering  graduates  of  our 
various  colleges,  who  gain  their  business  experience 
from  the  school  of  hard  knocks.  Now  the  logical  men 
for  these  positions  are  the  engineers,  for  it  is  easier  for 
the  engineer  to  incorporate  the  business  science  into 
his  training  than  it  is  for  the  business  man  to  pick  up  a 
technical  training.  But,  as  I  have  before  stated,  the 
engineers  have  had  to  secure  their  business  training  in 
the  school  of  experience,  and  this  has  proved  costlv  and 
full  of  mistakes. 

Business  Training  for  the  Engineer 

"The  question,  then,  arises,  if  this  be  true,  if  this 
business  science  is  so  essentially  a  part  of  the  engi- 
neer's training,  why  is  he  not  given  at  least  some  of 
the  fundamentals  of  it  before  he  leaves  college?  Are 
the  engineering  colleges  aware  of  this  changed  condi- 
tion of  things,  and,  if  so,  are  they  making  any  prepara- 
tion to  meet  it  by  fitting  their  graduates  to"  make  the 
highest  successes  in  their  professions?  The  answer  is 
that  the  engineering  colleges  arc  beginning  to  realize 
that  the  ideal  of  engineering  has  changed." 

The  author  then  presents  the  results  of  investiga- 
tions to  determine  the  advisability  of  the  establish- 
ment of  business  and  economic  courses  in  engineering 
schools.  In  nearly  all  instances  the  general  trend  of 
opinion  was  that  at  least  the  fundamentals  of  such 
training  in  some  form  or  other  should  be  given  at  col- 
lege, and  that  the  undergraduates  should  be  impressed 
with  the  importance  of  these  studies,  becauSe,  as  a 
general  rule,  he  does  not  realize  the  bearing  that  they 
have  on  his  future  success. 

"Data  from  a  great  many  engineering  colleges  re- 
veal the  same  general  truths  as  are  made  evident  by 
the  above,  namely,  that  the  engineering  schools,  almost 
without  exception,  are  realizing  the  importance  of  in- 
corporating the  fundamentals  of  business  and  economic 
science  into  their  engineering  courses. 

"As  a  result  of  investigation  it  has  been  found  that 
the  successful  engineering  alumni  are  almost  unani- 
mously of  the  opinion  that  their  way  would  have  been 
easier  and  their  success  greater  had  they  had  more 
training   in    business   fundamentals    while    in    college. 
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EngineeriDK'  cullcges,  while  tlu-y  arc  not  prepared  at 
the  present  time  to  j^ive  this  traininj^,  realize  that  there 
is  such  a  need  and  are  niakinj^  preparations  to  meet  it. 
So  it  is  a  foref^one  conclusion  that  the  enj^ineer  of  the 
future  will  be  the  man  who  has  mastered  the  business 
science  as  well  as  the  technical  science  of  his  profes- 
sion." 

The  tiiird  prize  essay  on  the  same  subject,  by  11.  M. 
Kistler,  says: 

Development  of  Corporate  Life 

"Only  a  brief  look  into  tlie  past  and  a  comparison 
with  the  present  is  necessary  to  reveal  the  modern  ten- 
dency of  business  operations.  Corporate  life  now  seem- 
inf>ly  as  permanent  as  human  life,  has  a  desire  to  de- 
velop itself  more  fully,  to  extend  its  territories,  to  ex- 
jKUul  its  powers,  and  this  desire  is  beiu^'  ^M-eeted  with 
such  success  that  it  can  only  continue,  on  and  on.  It 
is  contended  that  at  some  time  the  spirit  of  co-opera- 
tion mif^ht  be  received  more  favorably,  and  might  tend 
to  re|)lace  cai)ital  in  corporate  control  to  a  certain  ex- 
tent. However  this  may  be,  the  result  would  be  the 
same— -bij.j'  business. 

"Now,  what  would  seem  to  be  the  characteristics 
,nui  re(|uirements  of  a  bii,'-  business?  These  will  be 
enumerated  j^euerally  and  brietly.  ft  must  have  a 
board  of  keen  execiiti\es;  it  must  have  a  well-de- 
\eloi)ed,  highly-specialized  staff  organizaiion,  a  well- 
trained,  efficient  line  organization,  the  two  of  tiiem 
moulded  to  work  in  perfect  harmony.  I'or  its  opera- 
tion and  life  it  would  recpiire  structures  and  machines 
which,  up  to  this  time,  liave  not  been  appr., ached  in 
size  or  efficiencv  of  (operation  and  design.  The  very 
nature  of  a  big  l)usiness  calls  for  these  things  as  pre- 
rc(|uisites. 

Administrative  Work  for  Engineers 

■ft  might  be  asked  now:  Will  the  engineer  be  found 
in  or  connected  with  these  operations?  Most  assured- 
ly he  will,  and  to  a  much  greater  degree  than  ever  be- 
fore. Trained  in  dailv  contact  with  exact  and  inexor- 
al)le  laws,  he  is  fast  becoming  more  and  more  a  leader 
in  large  atYairs ;  he  is  fast  taking  his  ]>lacc  at  the  head, 
and  close  to  the  head,  of  the  great  industrial  concerns, 
and  this  he  shall  in  no  wise  cease  from  doing,  'fie  will 
not  replace  men  of  other  professions,  for  men  bred  to 
the  law  and  men  trained  in  business  will  always  rise  to 
the  top,'  but  here  is  the  contention — 'the  education  and 
ex|)erience  of  an  engineer  especially  fit  him  for  high 
administrative  positions  not  now  commonly  thought 
of  as  engineering  work.' 

''Now,  will  the  big  business  maintain  such  a  stalT 
organizatioii  that  the  day  of  the  consulting  specialist 
will  have  passed?  No;  efficiency  would  forbid.  The 
staff  man  will  be  a  specialist,  true,  but  the  various 
phases  of  each  branch  of  engineering  are  now  being 
developed  to  such  a  degree  that  the  staff  man  cannot 
keep  apace  with  them  all.  lie  must  call  to  the  .special- 
ist who  is  engaged  only  in  that  practice  under  consid- 
eration, or  in  that  practice  along  with  onv  or  more 
allied  practices. 

The  Engineer  in  Business 

"i'"rom  the  picture  drawn  the  positions  thai  max  l>e 
occupied  by  the  engineer  will  now  be  selected.  In  the 
line  organization  of  the  big  business  the  young  engi- 
neer ma\'  be  found  as  a  lieutenant  in  any  of  the  various" 
dei)artmeuts  —  operation,  construction,  design,  sales, 
etc.;  and,  continuing  up  the  line,  the  older  man  may  be 
found  in  most  anv  place,  with  the  departmental  mana- 
ger's or  president's  chair  as  his  goal.  This  tendency  i^ 
ticNcloping  to-day.  and  with  the  increase  in  big  busi- 


ness it  can  only  become  more  pronounced.  The  ver\ 
nature  of  tiie  staff  organization,  on  the  oother  hand,  re- 
<|uires  that  a  part  of  it  shall  be  composed  of  engineers, 
each  one  specialized  in  his  particular  line.  Then,  too, 
working  with  the  staff  and  line,  on  unu-^";''  i.r, .l.Iit!i<i 
there  will  be  the  consulting  specialist. 

"In  a  crowd  there  will  always  be  found  um  men  and 
short  men,  and  so  along  with  the  big  business  there 
will  always  be  the  smaller  conctrns.  These,  toii,  will 
recjuirc  their  engineers,  not  so  highly  si)ecialized,  but 
(littering  from  their  big  business  brothers  only  in  that 
respect. 

"Again,  the  engineer  of  the  future  has  duties  to 
perform,  aside  from  hisprofessional  <^nes.  He  is  natur- 
ally a  leader  of  men,  and,  as  such,  must  assume  his 
l)lace  in  the  community  life,  in  the  leading  problems 
and  (|uestions  of  the  time,  even  in  politics.  And,  be- 
cause of  his  position  as  an  cmi>loyer  of  men  of  all 
classes,  upon  him  rests  the  resi>onsibilitv  for  the  wel- 
fare of  these  men.  It  is  he  who  must  carry  (jn  this  big 
work :  it  i>;  upon  him  that  the  obligation  i<  laid." 


Fireproof  Factory  in   Hamilton    Nearing 
Completion 

Till",  construction  company  building  the  Mercury 
Mills, 'Limited,  Hamilton,  Ontario,  is  fast  bring- 
ing it  to  completion,  and  it  is  exi)ected  to  be  in 
full  operation  within  a  short  while.    The  build- 
ings are  of  reinforced  concrete  construction,  the  flat 
slab  or  mushroom  type  of  floor  being  used.    This  new 
plant  is  fireproof  throughout. 

The  main  mill  is  a  three-stt)rcy  structure  with  ba.->e 
meiit,  and  contains  a  floor  area  of  about  70,500  square 
feet ;  the  three-storey  dyehouse,  27,400  sc|uare  feet ;  and 


Progress  view  of  Mercury  Mills  Factory 

the  two-Storey  picker  house,  9,200  square  feet.  I  Ik- 
plant,  main  mill,  dyehouse  and  i)icker  house  will  con- 
tain a  total  Hoor  area  of  more  than  100,000  square  feet. 

Two  150  h.p.  tubular  boilers  are  installed  for  heat- 
ing the  entire  mill.  Electric  energy  will  be  purchased 
for  o])erating  the  machinery  and  for  lighting. 

While  the  reinforced  concrete  construction  insures 
the  permanence  of  the  buildings  themselves  it  does 
not  protect  their  contents.  This  will  be  cared  for  by 
a  complete  automatic  sprinkler  system. 

The  new  buildings  are  located  on  Cumberland 
Avenue,  the  main  mills  and  dyehouse  ironting  the 
street.  A  spur  track  from  the  T.  H.  &  B.  Railroad 
runs  into  the  mill  yard. 

Charles  T.  Main,  of  Boston,  Mass.,  is  the  designing 
engineer  and  architect.  The  plant  was  so  constructed 
that  future  extensions,  both  in  height  of  buildings 
and  in  new  buildings,  can  be  readily  cared  for. 


Musseus  Limited,  Xfontreal,  have  removed  from 
.US  St.  James  Street,  and  are  now  occupying  their  new 
offices  on  the  second  floor  of  the  Mctlill  Building,  211 
McQill  Street,  Montreal 
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Practical  Hints  for  the  Contractor 

that  may  save  him  time  and  money.     If  you  know  any  labor-saving  scheme, 
send  it  in — preferably  with  illustrations.     We  will  pay  for  all  accepted  articles. 
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Leaks    in   Concrete   Stopped    with   Hot 
Mixture  of  Cement  and  Caustic  Soda 

Leaks  in  concrete  can  be  stopped  in  the  face  of 
running  water,  even  when  this  is  under  some  pres- 
sure, by  enlarginjj  the  break  and  properly  applying  a 
hot  mixture  of  cement  and  caustic  soda,  which  sets 
almost  instantly.  This  method  is  described  by  H.  W. 
Strenli  in   Engineering  Record. 

Leaks  of  this  kind  frequently  occur  even  in  the 
most  careful  work.  Sometimes  they  result  from  small 
defects  in  the  joints  between  one  day's  concreting  and 
the  next,  where  a  small  area  has  not  been  perfectly 
cleaned,  or  where  a  low  spot  in  the  old  concrete  re- 
tains water  used  to  wash  the  surface  and  forms  a 
"honeycomb."  Leaks  are  sometimes  produced  through 
no  fault  of  the  contractor  where  the  concrete  has  been 
placed  under  extreme  temperature  conditions  without 
sufficient  provision  in  the  way  of  expansion  joints. 
Slight  une(|ual  settlement  or  shrinkage  may  also  pro- 
duce leaks. 

When  leaks  develop  it  is  generally  too  late  in  any 
case  to  remedy  the  cause,  and  the  only  thing  left  to 
do  is  to' stop  them,  sometimes  at  the  expense  of  con- 
siderable money  to  the  contractor  and  worry  to  the 
engineer. 

This  is  often  done  by  piping  the  flow  to  one  point, 
grouting  in  the  pipe  while  it  is  passing  the  water,  cut- 
ting the  pipe  off  within  the  surface  of  the  concrete  and 
capping  it,  after  which  the  hole  left  over  the  pipe  is 
plastered  up.  This  is  a  slow,  expensive  and  puttering 
way  of  doing  the  jab.  Frequently  the  pipe  rusts,  dis- 
coloring the  concrete  and  sometimes  reopening  the 
leak.  There  is  always  danger  of  this  if  the  pipe  is  ex- 
posed to  electrolytio  action.  Leaks  may  also  be  calked 
before  plastering  with  jute,  or  with  lead  wool  and  wood 
wedges.  Jute  will  only  do  for  small  leaks  without 
much  pressure,  and  many  engineers  do  not  approve  of 
the  use  of  wood  left  permanently  in  the  concrete. 

To  overcome  these  objections  the  method  referred 
to  was  developed  by  the  writer  in  connection  with 
other  construction  superintendents  and  engineers  on 
sections  of  the  Catskill  Aqueduct  and  Passaic  Valley 
sewer,  where  leaks  which  occurred  months  after  the 
completion  of  portions  of  the  work  caused  considerable 
trouble.  The  section  of  concrete  around  the  leak  is  cut 
out  to  a  depth  of  3  or  4  inches  with  a  chisel,  so  that 
the  hole  is  larger  at  the  base  than  at  the  surface.  A 
small  quantity  of  fresh  Portland  cement  is  then  mixed 
with  a  boiling-hot  solution  of  caustic  soda  into  a  thick 
paste,  which  is  applied  rapidly  with  the  hands  (which 
should  be  covered  with  rubber  gloves)  to  one  side  of 
the  cavity.  The  plaster  is  pressed  firmly  against  the 
old  concrete  and  held  for  a  minute  or  more.  In  this 
length  of  time  it  sets  very  hard,  and  can  only  be  re- 
moved with  a  chisel.  This  operation  is  repeated,  fol- 
lowing around  the  sides  of  the  cavity,  until  a  small 
opening  remains,  through  which  the  v^ater  is  now 
flowing.     This  small  opning  is  again   shaped   with   a 


chisel  till  the  bottom  is  larger  than  the  opening  at  the 
surface.  Enough  freshly-mixed  paste  is  then  taken  in 
the  hand  completely  to  fill  this  opening,  and  applied 
suddenly  with  one  hand,  holding  the  paste  in  place  for 
a  few  minutes.  If  the  work  has  been  done  well,  the 
leak  will  be  completely  closed. 

Of  course,  practice  is  required  for  the  successful 
use  of  this  method,  and  there  are  several  important 
points  to  be  carefully  observed.  The  soda  must  be  of 
the  best  quality  and  fresh,  very  concentrated,  and 
mixed  with  very  little  water.  The  mixture  must  be 
boiling  hot  when  the  cement  is  added,  and  the  latter 
must  also  be  perfectly  fresh.  Very  little  of  the  paste 
should  be  prepared  at  one  time,  as  it  hardens  almost 
instantly.  Just  enough  of  the  soda  solution  should  be 
used  to  make  a  stiff  paste,  which  should  be  mixed  very 
rapidly  by  kneading  it  with  the  hands.  The  rubber 
gloves  are  essential,  and  anyone  attempting  to  handle 
the  paste  without  them  will  certainly  regret  it. 


Wood-Pile  Protection 

A  system  of  wood-pile  protection  from  marine 
borers  by  the  use  of  a  concrete  casing  is  described  in 
Engineering  News.  The  method  of  protection  de- 
pends on  the  use  of  unit  concrete  forms  for  encasing 
piles  above  and  below  water. 

These  forms  are  made  in  units  of  stock-size  lum- 
ber. Standard  machine  bolts  are  used  for  attaching 
the  crosspieces  to  the  side  members,  as  shown  in  the 


Special  fonn-work  for  concrete  projection  of  wood-piles. 

illustration,  and  80d.  nails  bent  over  at  the  top  serve 
to  connect  the  units  together  as  pins  through  the 
crosspieces.  The  edges  of  the  side-form  units  are 
beveled  and  are  drawn  together  by  twisting  the  pins, 
which   work   eccentrically   in   the   holes   in   the   cross- 
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[piece.  These  crosspieces  or  hoops  are  placed  every 
vertical  foot.  The  completed  forms  are  hexagonal  or 
octagonal  in  cross-section,  and  can  be  erected  at  any 
angle  in  order  to  enclose  batter  piles. 

The  equipment  for  a  single  concreting  gang  con- 
sists of  120  lineal  feet  of  forms,  which  is  enough  to 
allow  the  concrete  to  set  for  24  hours.  Three  Hat- 
boats,  capable  of  carrying  1>^  cubic  yards  each  of  con- 
crete aggregate,  a  scow  for  water,  with  a  deck  for  use 
as  a  concrete-mixing  platform,  two  rafts  for  carrying 
the  fornjs,  and  one  small  flat-bottomed  rowboat  com- 
plete tlie  equipment.  The  working  force  consists  of 
a  foreman,  two  men  to  place  concrete  and  erect  the 
forms,  and  four  men  to  mix  and  pour  the  concrete. 
This  outfit,  it  is  claimed,  will  place  on  an  average  of 
40  lineal  feet  of  concrete-pile  ca.sing  per  day.  The 
work  can  be  organized  into  any  number  of  gangs  of 
this  size. 

Wire  mesh  reinforcement  may  be  used,  the  netting 
being  held  in  place  by  nails  and  spikes  driven  into  the 
I    piles. 
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Structural  Material  Consumption  and 
Production  in  Canada 

HE  Dominion  Department,  of  Alines  has  just 
published  a  report  by  John  McLeish,  B..\., 
chief  of  the  Division  of  Mineral  Resources  and 
.Statistics,  covering  the  production  of  cement, 
lime,  clay  priiducls,  stone,  and  oth^r  structural  mater- 
ials in  Canada  during  the  calendar  year  1915,  which  is 
to  be  incorporated  in  the  annual  report  on  the  mineral 
pr(jduction  of  Canada  for  that  year.  The  statistics  in- 
cluded cover  the  production,  imports,  exports,  and  con- 
sumption ui  the  above  building  materials.  The  total 
value  of  the  production  of  these  structural  products  in 
lyi.S,  according  to  the  report,  was  $17,920,759,  as  com- 
pared with  $26,009,227  in  1914,  a  decrease  of  31.1  per 
cent.  Taking  into  account  the  exports  and  imports,  the 
total  consumption  amounted  to  $21,314,029.  (3f  cement 
alone  5,153,763  barrels  were  produced  in  1915,  a  de- 
crease of  nearly  41  per  cent,  over  the  previous  year. 
This  production  was  derived  from  twentv  plants,  the 
i  year's  production  being  less  than  one-third  of  the  avail- 
able capacity.  The  average  price  per  barrel  at  the  mill 
for  all  plants  during  that  year  was  $1.23,  the  lowest 
value  for  a  number  of  years.  The  cement  produced  in 
Canada  includes  an  output  of  I'uzzolan  cement,  made 
at  .Sydney,  N.S.,  from  blast  furnace  slag,  and  a  small 
production  of  "natural  rortland."  made  near  W'imii- 
pcg.  Oi  the  total  cement  made  in  1''15,  429,268  barrels 
were  made  from  marl  and  4,724,495  barrels  from  lime- 
stone. Canadian-made  cement  represented  W.5  per 
cent,  of  the  total  consumption  and  tlu-  imported  cement 
0.5  per  cent. 

Clay  Products 

Clay  products  made  in  Canada  comprise  brick  of 
various  kinds,  including  common  and  pressed,  orna- 
mental and  fancy  building  brick,  paving  brick,  fire- 
brick, porous  fireproofing  bricks  and  blocks,  sewer  pipe 
and  drain  tile,  pottery  and  sanitar\-  ware--the  last  two 
products  chiefly  from  imported  clays.  The  total  vaiue 
of  clay  products  sold  or  marketed  in  1915  was  the  low- 
est in  ten  years,  and,  compared  with  1914,  showed  a 
decrease  of  43  per  cent.  It  was  but  a  little  over  one- 
third  of  the  maximum  production  reached  in  V>\2. 
Sales  considerablv  exceeded  actual  output,  stocks  hav- 
ing been  depleted  to  a  considerable  extent  to  sui)plv 
demand.  Building  and  paving  brick,  including  rireproof- 


ing  brick,  contributed  65.6  percent,  of  the  sales.  Scwcr 
pipe  and  tile  production  formed  29.5  p.c.  of  total.  'I'he 
average  price  of  common  building  brick  for  the  whole 
of  Canada  in  1915  was  $7.48  per  thousand,  the  lowest 
for  a  number  of  years.  Ontario  was  by  far  the  largest 
producer  of  clay  products,  having  contributed  nearly  58 
per  cent,  of  the  total  marketed  during  1915.  The  fall- 
ing oflf  in  sales  was  most  pronounced  in  the  Western 
provinces,  a  64  per  cent,  reduction  being  noted,  against 
a  36.7  per  cent,  reduction  for  the  Eastern  provinces. 
The  imports  of  clay  and  clay  products  were  equivalent 
to  about  76  per  cent,  of  the  domestic  production,  .\bout 
45  per  cent,  of  the  1915  production  of  sewer  pipe  and 
drain  tile  was  made  in  Ontario.  The  pottery  made 
from  Canadian  clays  has  hitherto  been  of  very  commcjn 
grade,  but  some  high-grade  i)otteries  were  made  from 
imported  clays  chiefly. 

Decreased  Lime  Production 

The  production  of  lime  in  1915,  amounting  to  5,fW7.- 
244  bushels,  was  the  lowest  since  1908.  The  average 
price  per  bushel  varied  from  a  minimum  of  17.3  cents 
to  a  maximum  of  32-K  cents  in  British  Columbia. 
Nearly  88  per  cent,  of  the  total  production  was  derived 
from  Ontario,  Quebec,  and  the  Maritime  Provinces. 
-Six  firms  reported  the  production  of  hydrated  lime,  and 
the  Ontario  Reformatorv,  at  Guelph,  produced  a  little 
■  Alca"  lime. 

The  production  of  sand  and  gravel  in  Canada  during 
1915  showed  a  falling  off  of  35  per  cent.,  as  compared 
with  the  previous  year.  The  total  value  of  the  produc- 
tion of  stone,  including  all  classes  of  stone  used  for 
building,  monumental  and  ornamental  purposes,  stone 
for  ])aving  purposes,  curb-stones  and  flag-stones,  rub- 
ble, rip-raj)  and  crushed  stone,  limestone  for  furnace 
flux,  sugar  factories,  etc.,  but  excluding  stone  used  for 
burning  lime  or  manufacturing  cement,  amounted  to 
$4,244,997,  a  falling  oflf  of  22  per  cent,  compared  with 
1914.  The  number  of  active  firms  was  236.  employing 
5,144  men.  Lime  stone  formed  54.5  i>er  cent,  of  the 
total  production,  granite  35.9  per  cent.,  sandstone  5.9 
per  cent.,  and  marble  3.7  per  cent.  Quebec  shows  the 
largest  output,  nearly  one-half  of  the  total  production. 


Letter  to  the  Editor 

Montreal,  March  7,   1917. 
Editor  Contract  Record ; 

Cowing  to  absence  from  the  city  I  have  just  read  in 
the  "Contract  Record"  for  February  7th,  a  letter  from 
Mr.  D.  T.  Pierce,  of  the  Barber  .\sphalt  Paving  Com- 
pany, bearing  upon  my  statement  that  "it  should  be 
(piite  safe  to  cut  down  "the  top  thickness  to  three- 
(piarters  of  an  inch."  It  is  interesting  to  know  that  in 
some  cases,  asphalt  has  worn  down.  These,  however, 
appear  to  be  exceptions.  Would  it  be  good  practice 
to  go  to  the  expense  of  putting  in  thirty  to  fifty  per 
cent,  more  than  is  necessary  in  most  cases  because 
it  might  be  advisable  in  a  few? 

The  paper  was  read  for  discussion  and  I  am  obliged 
to  Mr.  Pierce  for  bringing  up  the  point.  In  the  com- 
plete manuscript  from  which  your  abstract  was  pre- 
pared, no  acknowledgement  was  made  of  the  courtesy 
of  the  Barber  Company  in  supplying  me  with  slides 
showing  the  Trinidad  and  Bermudez  fields.  I  take 
the  opportunity  of  doing  so  now. 

Yours  very  truly, 

T.  Linsey  Crosslcy. 
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National   T)ri^mn:y.i}f&rn:i  5i>r  War' 

By  Stephen  Leacock. 


The  truth  is  that  in  all  these  things  individual 
greed  and  selfishness  obscure  the  issue.  War 
brings  with  it  the  peculiar  phenomenon  of  war 
prosperity.  This,  econoinically,  is  one  of  the 
most  distressing  things  conceivable.  Here  is  the 
interpretation  of  it:  It  is  as  if  an  industrious  farm- 
er and  his  family  had  worked  hard  for  a  genera- 
tion and  amassed  flocks  and  herds,  barns  and 
buildings,  and  good  stores  of  provisions  and 
grain;  then,  in  a  moment  of  insanity,  had  set  to 
work  to  burn  the  buildings,  and  in  the  warm  light 
of  the  flames,  kill  and  devour  the  animals,  and 
gorge  themselves  with  the  grain  and  fodder, 
throwing  the  rest  away.  In  this  mad  .orgy  one 
son  of  the  family,  more  idiotic  even  than  the  rest, 
rubs  his  silly  hands  before  the  burning  home,  and 
leers:  "Father,  it  is  warmer  here  and  nicer,  and 
there  is  more  to  eat  than  in  the  old  days,  when 
we  worked  hard  and  had  but  little  food,  b'ather, 
we  are  prosperous.  We  have  done  a  good  thing." 
Then  presently  the  fire  burns  down  into  ashes  and 
the  night  conies  and  the  dark.  And  where  the 
grain  once  stood  and  the  meadows  smiled  in  the 
sun  the  wolves  shall  howl  again  in  the  gloom  of 
the  forest.  And  where  the  homestead  was  there 
will  be  graves.    Such  is  the  interpretation  of  war. 

The  farmer  and  the  family  are  the  nation,  and 
the  idiotic  son  laughing  beside  the  fire  is  the  war 
theorist  talking  of  the  boom  of  trade. 

Patriotic   Hypocrisy 

But  people  cither  do  not,  or  will  not,  know 
this.  They  still  want  their  industry  and  its  in- 
flated gains,  and  was  prosperity  with  the  flush  on 
its  hectic  face,  and  war  pleasure  with  its  strident 
laugh,  dancing  away  the  midnight  hours.  In  and 
through  it  all  moves  smug  hypocrisy,  suggesting 
the  little  words  and  phrases  that  are  to  salve  the 
soul;  teaching  the  manufacturer  to  call  himself  a 
patriot  as  he  pockets  his  private  gains,  and  to 
shout  for  trade,  more  trade,  that  he  may  cram  his 
pockets  the  fuller;  teaching  the  farmer  that  his 
own  fat,  easy  industry  is  war  itself,  and  that  he 
may  count  his  fatted  cattle  in  the  light  of  his 
stable  lantern  and  go  to  bed  a  patriot;  teaching 
all  the  drones  and  parasites,  the  lawyers,  the  pro- 
fessors,' the  chefs  and  the  piano  players,  the  ac- 
tors and  the  bnfToons,  that  in  going  on  with  their 
business  they  are  aiding  in  the  conduct  of  the  war. 

"Business  as  usual!"  shouted  some  especial 
idiot  at  the  outset  of  the  war. 

The  cry  was  like  to  ruin  us. 

What,  then,  are  we  to  do  By  what  means 
can  we   change   from   an   economy  of  peace  and 


•Extracts  from  pamphlet  distributed  by  tlie  National  Service 
Board  of  Canada. 


industrial  seUislincss  tu  an  i-cononiy  ol  elluil  and 
national  sacrifice?  , 

There  are  two  ways  in  which  this  can  be 
done;  one  that  is  heroic  and  impossible,  another 
that  lies  easy  to  our  hand. 

The  first  is  the  method  that  nations  adopt  only 
in  their  despair,  only  in  the'  last  agonies  of  for- 
eign conquest,  as  when  Richmond  fell,  or  when 
the  Boers  fought  on  in  grim  desperation  across 
the  naked  veldt.  Here  national  production  ends, 
save  only  for  necessary  food  and  war  supplies. 
Private  industry  is  gone.  Luxury  is  dead.  All 
of  the  nations  men  are  gathered  into  a  single 
band.  They  do  as  they  are  told.  They  fight,  they 
work,  they  die.  Its  women  are  in  the  fields,  or 
they  are  making  bandages;  they  tend  the  sick; 
they  pray  beside  the  dying. 

Thus  can  a  nation  stand,  grim  and  terrilile,  its 
back  against  the  wall,  till  it  goes  down,  all  in  one 
heap,  glorious.  '  In  the  wild  onslaughts  of  the 
great  conquests  of  the  past,  nations  have  died 
like  this. 

But  for  us,  here  and  now,  and  in  tlie  short 
ti'me  that  we  have,  this  is  not  possible.  Outside 
invasion  could  force  us  to  it,  in  a  jumbled  wreck, 
with  no  choice  of  our  own.  But  to  accomplish 
this  at  a  word  of  command  inside  our  present 
complex  industrial  system  is  not  possible.  It  is 
too  intricate,  too  complicated,  to  be  done  by 
command  from  above.  To  enlist  every  man  and 
woman  in  an  industrial  army,  to  direct  their 
work  and  assign  their  rations — in  other  words,  to 
create  an  ideal  national  war  machine — is  a  task 
beyond  the  power  of  a  govej-r^ment.  Years  of 
preparation  would  be  needed. 

National  Organization 

What  we  do  must  be  done  from  below,  using, 
as  best  we  can,  the  only  driving  force  that  we 
know — the  will  of  the  individual.  We  must  find 
a  means  that  will  begin  to  twist  and  distort  our 
national  industry  out  of  its  present  shape  till  it 
begins  to  take  on  the  form  of  national  organiza- 
tion for  war. 

To  do  this  we  must  exchange  war  prosperity 
for  war  adversity,  self-imposed  and  in  deadly 
earnest. 

The  key  to  the  situation,  as  far  as  we  can  un- 
lock it,  lies  in  individual  thrift  and  individual 
sacrifice.  Let  there  be  no  more  luxuries,  no 
wasted  work,  no  drones  to  keep,  out  of  the  na- 
tional production. 

Every  man  to-day  who  consumes  any  article 
or  employs  any  service  not  absolutely  necessary 
aims  a  blow  at  his  country. 

Save  every  cent.  Live  plainly.  Do  without 
everything.     Rise  early,  work  hard,  and  content 
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yourself  with  a  bare  living.  The  man  who  does 
this — if  he  uses  the  saved  money  properly — is 
doinsr  war  work  for  his  country.  lie  may  wrap 
his  last  year's  coat  about  him  and  cat  his  bread 
and  cheese,  and  feci  that  ho,  too,  is  doing  some- 
thing to  show  the  world  the  kind  of  stufT  that  is 
yet  left  in  it. 

JUit  he  must  use  his  savings  properly.  Tha' 
i.-i  the  whole  essence  of  the  matter. 

Limit  Buying  to  Necessities 

Let  us  sec  wlial  this  implies.  If  the  idea  of 
national  thrift  were  really  to  spread  among  us, 
there  would  be  no  more  purchases  of  mere  lux- 
uries or  things  that  could  be  done  without — no 
more  motors,  no  theatres  (save  where  the  work 
is  voluntary  and  the  money  for  the  war),  no  new 
clothes  (they  would  become  a  badge  of  shame), 
no  books,  no  pictures,  no  new  furniture,  no  new 
carpets,  no  victrolas,  and  for  our"  children  no  new 
toys  save  such  as  can  be  made  by  the  affcctioti- 
ate  industry  of  a  father  working  overtime  with 
bits  of  stick  and  cardboard. 

•  Such  a  progratnme  would  threaten  to  wipe  out 
manufacturers  and  knock  down  dividends  like 
ninepins.  At  first  sight,  a  manufacturer,  readipg 
such  an  article  as  this,  turns  pale  with  indigna- 
tion and  contempt.  Let  him  wait.  Let  us  fol- 
low the  money  that  is  saved  a  little  further  and 
see  what  happens  to  it. 

Every  cent  of  the  money  that  can  be  gathered 
up  by  national  thrift  should  be  absorbed  by  na- 
tional taxes  and  national  loans.  Our  present 
taxes  are,  for  war  time,  ridiculously  low  as  far  as 
all  people  of  comfortable,  or  even  of  decent, 
means  are  concerned.  And  they  are  made  with 
one  eye  on  the  supposed  benefit  to  industry.  We 
need  a  blast  of  taxation — real  taxation,  income 
tax  and  all — that  should  strike  us  like  a  wave  of 
German  gas.  As  things  arc,  we  should  go  down 
before  it.  Armed  with  the  new  gas  helmet  of 
natonal  thrift,  we  could  breathe  it  easily  enough 
and  laugh  beliind  our  goggles. 

Government  Bonds 

Over  above  the  taxes  we  need  a  succession  of 
government  patriotic  loans,  not  money-lenders" 
loans  at  market  and  super-market  rates,  but  pa- 
triotic loans  in  the  real  sense,  at  a  low  rate  of 
interest,  let  us  say,  4  per  cent.,  and  issued  in 
bonds  of  $35,  with  a  dollar  a  year  as  interest. 

The  people,  one  says,  will  not  subscribe.  Then. 
if  not,  let  us  perish:  we  do  not  deserve  to  win 
the  war. 

Rut  they  will  subscribe. 

If,  under  the  auspices  of  our  government,  a 
national  campaign  for  thrift  and  investment  is  set 
on  foot;  if  we  give  to  the  ideas  all  the  publicity 
that  our  business  brains  can  devise;  if  we  adver- 
tise it  as  commerce  advertises  its  healing  oils  ami 
fil-right    boots    and    its    Aphrodite    corsets,   then 


people    will     subscribe,    tumultuously,    roaringly, 
overwhelmingly. 

If  not — if  that  is  the  kind  of  nation  that  we 
are — let  us  call  our  soldiers  home  from  the  west- 
ern front.  TIjcy  are  fighting  under  a  misunder- 
standing. The  homes  that  they  arc  saving  are 
not  worth  the  sacrifice. 

But  first  let  the  government — of  the  domin- 
ions, the  provinces,  the  cities,  and  the  towns — 
itself  begin  the  campaign  of  thrift.  At  present 
vast  sums  of  money  arc  being  wasted  in  so- 
called  public  works — railways  in  the  wilderness, 
cement  sidewalks  in  the  streets,  post-oftices  in  the 
towns — millions  and  millions  that  drain  away  our 
economic  strength.  In  time  of  peace  these  arc 
excellent.  For  war,  tmless  they  have  a  war  pur- 
pose, the  things  arc  worse  than  useless.  Th? 
work  of  the  men  who  labor  at  them  is  of  no 
value,  and  the  food  and  clothes  that  they  con- 
sume must  be  made  by  other  men. 

Let  us  be  done  with  new  streets  and  new 
sidewalks,  new  town  halls,  and  new  railways  till 
the  war  is  done.  Let  us  walk  in  our  old  boots  on 
the  old  boards,  patriots  all.  with  dollar  pieces 
jingling  in  our  pockets  adding  up  to  twenty-five 
for  the  latest  patriotic  loan. 

Let  us  do  this,  and  there  will  pour  into  the 
hands  of  the  government  such  a  cascade  of 
money  that  the  sound  of  it  shall  be  heard  all  the 
way  lo  Potsdam. 

What  Can  You  Make? 

And  here  enters  the  last  step  to  be  taken 
under  natoinal  thrift  to  convert  ourselves  into  a 
war  economy.  The  government  goes  with  its 
money  to  the  manufacturers  and  interrogates 
them.  What  can  you  make,  and  you,  and  you? 
You  have  a  plant  that  has  made  buggies  and 
fancy  carriages.  These  our  people  will  not  buy 
because  now  they  walk.  But  what  is  it  that  you 
make?  Can  you  turn  yourself  to  making  trucks, 
wagons?  You,  that  made  boots  and  have  lost 
half  your  trade,  what  about  a  hundred  thousand 
boots  for  the  army?  You,  that  made  clothes, 
what  about  doing  the  whole  thing  over  in  khaki? 

The  needs  of  a  war  government  arc  bound- 
less, endless.  The  list  of  its  wants  is  as  wide  as 
the  whole  range  of  our  manufactures.  The  ad- 
justment is  difficult.  Not  a  doubt  of  it.  It  can- 
not be  done  in  a  day.  But  with  each  successive 
month  the  process  would  go  on  and  on  till  we 
would  find  ourselves,  while  working  apparently 
each  for  himself,  altered  into  a  nation  of  war- 
workers,  every  man,  in  hi>;  bumble  sense,  at  the 
front  and  taking  his  part 

Meantime,  we  at  home  arc  doing  nothing,  or 
next  to  it.  for  the  war.  While  we  go  about  our 
business  as  usual,  men  are  breathing  out  their 
lives  for  us,  .somewhere  in  France. 

What  shall  we  do? 
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Electro-Chemical  and  Metallurgical  Possibilities 

in  Canada 


By  H.  E.  Howe' 


In  considering  the  utility  of  hydro-electric  power,  we 
must  remember  that  it  is  simply  another  way  of  selling 
energy,  and  its  cost  must  always  be  compared  with  the  cost 
of  energy  in  other  forms,  such  as  coal.  It  may  be  expected, 
therefore,  that  hydro-electric  development  will  be  more  ex- 
tensive in  the  iminediate  future  in  Canada  than  in  the  United 
States,  for  example,  where  coal  is  found  relatively  near  the 
industrial  centres  and  at  points  where  it  can  be  used  direct, 
or  where  gas  from  by-product  coke  ovens  can  be  used  to 
produce  electric  energy  at  a  price  competing  with  its  cost 
when  generated  by  hydro-electric  power.  It  must  be  borne 
in  mind  that  while  steam  plants  are  now  producing  power 
with  approximately  one-half  the  coal  required  fifteen  years 
ago,  and  at  a  capital  cost  of  little  less  than  half  what  it  was 
at  that  time,  hydro-electric  equipment  had  a  very  high  initial 
efhciency,  and  consequently  has  not  enjoyed  anything  like 
the  same  degree  of  improvement,  while  the  cost  has  in  no 
way  decreased.  In  fact,  owing  to  increased  prices  of  mater- 
ials and  labor,  the  cost  per  horse  power  is  probably  higher 
than  it  was  fifteen  years  ago. 

Therefore,  the  fact  that  a  water  power  exists  and  offers 
opportunity  for  development  as  a  source  of  electric  energy 
does  not  necessarily  imply  that  it  is  economical  to  develop  it 
or  that  developed,  a  group  of  industries  will  at  once  find  a 
home  in  that  vicinity. 

Must  Be  Demand  for  Products 

Let  us  consider  for  a  moment  whether  electro-metallurgi- 
cal and  electro-chemical  industries  are  in  order  for  Canada 
at  the  present  time.  Two  things  enter  into  this  considera- 
tion— first,  is  there  sufficient  demand  for  the  products  of  these 
industries;  and,  second,  are  there  not  other  demands  for  elec- 
tric power  which  at  present  must  supersede  such  industries? 
Almost  without  exception  electric  products  are  the  raw  ma- 
terials for  other  industries;  we  must  have  a  relatively  large 
number  of  such  industries  before  the  establishment  of  electro 
industries  can  be  justified.  As  to  the  second  point,  it  would 
seem  that  a  market  for  labor  is  one  of  the  commanding  ques- 
tions before  Canada  at  the  present  time,  especially  in  view  of 
the  return  of  soldiers  and  the  expected  immigration  of  many 
hands,  who  will  want  employment  in  other  than  agricultural 
pursuits. 

Other  industries,  such  as  spinning  and  weaving,  employ 
many  more  hands  per  horse  power  of.  electric  energy  con- 
sumed than  do  electro-chemical  and  metallurgical  plants,  and 
can  afford  to  pay  a  higher  price.  Such  employment,  in  turn, 
builds  up  communities  and  offers  opportunities  for  wholesale 
and  retail  merchants  and  the  host  of  secondary  industries  in- 
cident to  any  concentrated  population.  If  we  consider  the 
relation  between  the  horse  power  consumed  in  Niagara  Falls, 
N.Y.,  or  Ontario,  in  relation  to  the  population  of  these  places 
and  apply  the  same  line  of  reasoning  to  the  locality  of  Man- 
chester, N.H.,  or  Lowell,  Mass.,  this  point  will  at  once  be 
emphasized.  It  must  be  obvious  that  electro-chemical  and 
electro-metallurgical  industries  face  another  handicap,  for 
with  the  building  up  of  the  consuming  population  and  indus- 
tries utilizing  electro  products  there  comes  a  growing  and 
insistent  demand  for  power,  which  tends  to  place  the  cost  of 
electric  energy  at  a  higher  price  than  such  processes  can 
afford  to  pay.  They  are,  therefore,  gradually  forced  to  seek 
advantageous  points  at  a  little  distance  from  the  large  cen- 
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tres,  but  these  points  can  only  be  chosen  where  the  reason- 
ably low  incoming  and  outgoing  freight  rates  are  available. 

Let  us  consider  some  of  the  points  determining  the  loca- 
tion of  electro  industries. 

Factors  Determining  Location 

First,  there  must  be  a  source  of  large  blocks  of  power. 
The  fixation  of  atmospheric  nitrogen,  for  example,  requires 
25,000  kilowatt  hours  to  produce  one  ton  of  100  per  cent, 
nitric  acid.  The  manufacture  of  aluminum  requires  a  like 
amount  of  power  per  ton  of  finished  product.  The  production 
of  ferro-alloys  which  have  become  an  essential  in  modern 
industry  for  the  making  of  high  speed  steels,  the  hardening 
of  armor  and  piercing  projectiles,  consume  from  H.OOO  to  8,000 
kilowatt  hour  per  ton  of  product,  depending  upon  the  grade 
of  alloy  made.  The  process  of  casting  an  alloy  or  refining 
steel  consumes  from  600  to  1,000  kilowatt  hours  per  ton,  while 
the  refining  of  nickel  requires  energy  to  the  extent  of  3,000 
kilowatt  hours  per  ton.  Lead  is  the  smallest  power  con- 
sumer, since  only  120  kilowatt  hours  per  ton  of  refined  pro- 
duct are  required,  while  copper  at  ;^00  kilowatt  hours  per  ton 
is  next.  It  is  evident,  therefore,  that  different  industries  re- 
quire blocks  of  power  from  3.000  to  50,000  kilowatt  hours. 

Second,  this  power  must  be  reliable.  It  should  not  be 
subject  to  great  variation,  for  in  electric  furnace  operations, 
especially,  it  is  frequently  fatal  to  have  a  sudden  diminution 
in  the  amount  of  power  available.  This  means  that  in  some 
instances  a  water  power  which  is  subject  to  severe  ice  condi- 
tions or  where  the  flow  of  water  materially  decreases  in  sum- 
mer must  have  a  steam  plant  as  an  auxiliary  if  a  high  average 
of  efficiency  is  to  be  derived  from  the  water  power  itself  dur- 
ing other  seasons  of  the  year. 

Cheap  Power  Necessary 

Third,  the  power  must  be  cheap,  far  cheaper  than  many 
suppose,  if  electro-chemical  and  metallurgical  processes  are 
to  be  established  on  anything  approaching  a  large  scale. 
Twenty  dollars  per  horse  power  year,  which  is  equivalent  to 
'Sc  per  kilowatt  hour,  is  not  cheap.  Many  important  processes 
cannot  live  at  that  price.  By  locating  a  plant  equipped  with 
modern  turbo-alternators  near  the  coal  fields  it  is  possible  to 
meet  this  figure  through  the  generation  of  electricity  from 
steam  power.  Artificial  fertilizers  and  the  great  group  of  in- 
dustries depending  upon  nitrates  must  have  power  consider- 
ably below  $10  per  horse  power  year.  Dr.  Eyde  stated  in 
1912  that  when  electric  energy  in  Norway  exceeded  a  price  of 
$6  per  horse  power  it  would  become  impossible  for  the  great 
plants,  so  favorably  located,  to  compete  with  other  sources  of 
nitrates. 

Fourth,  there  must  be  reasonably  cheap  freight  rates 
from  the  plant  to  the  consuming  industries  and  on  the  raw 
materials  which  must  be  brought  in.  Electro-chemical  indus- 
tries are  large  consumers  of  such  materials  as  salt,  coal,  silica 
and  calcium  compounds,  and  in  many  instances  their  pro- 
ducts must  be  sold  at  a  price  which  precludes  the  possibility 
of  paying  large  amounts  for  freight. 

Transportation  an  Important  Item 

Fifth,  for  this  reason  the  nearness  to  consumers  is  almost 
always  an  essential.  It  has  been  estimated  that  a  distance  of 
1,000  miles  to  the  centre  of  distribution  is  equivalent  to  an  in- 
crease of  from  $10  to  $20  per  horse  power  year  in  the  cost  of 
power  itself.     Where  raw  materials  are  bulky  and  the  product 
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is  not  bulky,  work  iiiusl  bt  carried  on  near  Uic  raw  uiatcrialb. 
Where  large  amounts  of  power  are  essential  it  may  pay  to 
bring  the  raw  materials  to  it.  Such  questions  must  be  separ- 
ately considered  in  each  individual  instance. 

Sixth,  there  must  be  good  labor  conditions;  and,  linally. 
raw  materials  must  be  available. 

Relatively  higher  prices  can  be  paid  for  electric  power 
only  where  the  most  favorable  conditions  of  locality,  market, 
freight  rates,  accessibility  to  raw  materials  and  labor  condi- 
tions exist.  An  exceptional  advantage  for  any  one  of  these 
live  factors  may  be  suflicient  to  overcome  a  considerable 
weakness  in  one  or  mcwe  of  the  others.  For  example,  in  Nor- 
way power  is  so  cheap  and  a  large  market  so  near,  with 
water  transportation,  that  a  very  large  carbide  plant  is  being 
installed,  even  though  some  of  the  raw  materials  must  eventu- 
ally come  from  a  considerable  distance.  Niagara  Falls  is  a 
most  unusual  locality,  and,  because  of  its  exceptional  advan- 
tages, must  not  be  taken  as  a  criterion  for  possible  develop- 
ments in  other  places  as  they  exist  at  present. 

Satisfactory  Conditions  Essential 

It  would  seem,  therefore,  that  while  Canada's  hydro-elec- 
ffic  |)ower  offers  many  potential  opportunities,  it  must  be 
considered  at  present  a  reserve,  and  several  conditions  must 
be  satisfactory  before  definite  recommendations  can  be  made. 
F'irst,  we  must  know  more  about  Canadian  natural  resources 
that  lend  themselves  tf)  the  treatment  of  electric  processes, 
and  we  must  have  information  in  more  available-  form  than  at 
present;  second,  the  selection  and  establishment  of  an  indus- 
try utilizing -electric  energy  must  be  done  with  great  care  and 
with  a  thorough  study  of  the  economics  in  each  instance; 
third,  there  must  be  a  larger  consuming  population  in  Canada 
before  the  introduction  of  many  of  the  electric  industries  can 
be  justified;  fourth,  there  must  be  more  industries  using  elec- 
tric products  as  their  raw  materials;  and,  fifth,  really  cheap 
power  must  be  available. 

To  bring  about  this  latter  condition  there  must  be  lower 
costs  for  development.  Many  of  the  great  power  companies 
have  been  obliged  to  spend  considerable  money  and  embellish- 
ment, owing  to  the  location  of  their  power  plants,  which  has 
added  much  to  the  cost  per  horse  power.  Owing  to  several 
uncertainties,  money  used  in  development  has  had  to  pay  a 
higlier  interest  rate  than  in  other  forms  of  industrial  activity, 
and,  besides,  it  costs  nearly  three  times  as  much  to  develop  a 
water  power  as  it  does  to  construct  a  steam  plant  to  produce 
the  same  amount  of  kilowatts  per  hour.  If  capitalists  would 
accept  bonds  at  !i  per  cent,  instead  of  7  per  cent,  the  cost  of 
production  of  a  horse  power  hour  would  be  reduced  22  per 
cent.  Railways  and  other  forms  of  industries  seem  to  have 
no  <lifficulty  in  obtaining  money  at  this  rate,  and  it  may 
eventually  become  necessary  for  governments  to  use  their 
credit  to  obtain  money  at  low  rates  to  assist  in  water  power 
development.  There  must  also  be  reasonable  and  co-opera- 
tive legislation  to  insure  the  permanency  and  safety  of  private 
investments  in  such  projects. 

Electro-metallurgical  Field 

Based  on  these  principles,  the  immediate  future  seems  to 
offer  Canada  two  fields  for  the  utilization  of  hydro-electric 
power  in  electro-metallurgy  and  electro-chemistry.  Perhaps 
the  most  important  is  the  electro-metallurgical  field.  Here 
Canada  has  the  raw  materials;  slie  has  the  consuming  market 
for  much  of  the  material  to  be  used  in  the  construction  work 
which  must  go  forward,  while  in  many  instances  the  products 
can  be  exported  to  advantage  by  all  water  routes.  •  Hydro- 
electric power  would  seem  particularly  well  adapted  to  this 
industry  here,  because  electric  furnaces  do  not  require  the 
peculiar  crucible  clays  which  would  have  to  be  imported;  the 
product  is  of  the  highest  grade,  and  the  fuel  which  we  should 
feel  called  upon  to  conserve  for  the  sake  of  posterity  is  re- 
placeable with  electric  energy  in  the  form  of  heat.  Every 
million  kilowatts  used  is  equal  to  eleven  and  a  half  million 
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under  the  most  favorable  conditions  it  requires  four  pounds 
of  coal  to  develop  one  horse  power.  Electro-metallurgic  pro- 
cesses have  already  a  strong  foothold  in  Canada,  and  import- 
ant developn^ents  have  been  the  result.  1  refer  to  the  pro- 
duction of  ferro-titanium  directly  from  the  ores  and,  concur- 
rently with  it,  the  manufacture  of  high-grade  irons  from  the 
titanifcrrous  iron  ores  of  Canada,  which  have  constituted  a 
problem.  You  arc  also  aware  of  the  important  place  which 
electro-metallurgy  holds  with  relation  to  munition  manufac- 
ture. The  indications,  therefore,  seem  to  be  that  further  de- 
velopment, not  only  in  the  smelting  of  ores  but  in  the  utiliza- 
tion of  scrap  materials,  lies  in  the  immediate  future. 

Developments  in  Electro-chemical  Field 

In  the  electro-chemical  lield  there  arc  also  instances  of 
important  developments,  such  as  the  group  of  processes  at 
Shawinigan  and  at  Niagara  Falls,  Ont.  The  production  of 
nitrates  now  illustrated  by  the  .-\mcrican  Cyanamid  Company 
at  Niagara  Falls,  Ont.,  would  seem  to  offer  the  best  electro- 
chemical field,  but  it  must  have  far  cheaper  power  than  is 
now  offered  if  considerable  expansion  is  to  be  expected.  The 
production  of  nitrogen  fixation  'is  of  great  economic  and 
national  importance.  Nitric  acid  is  the  basis  of  many 
chemical  industries,  is  an  absolute  essential  in  all  explosive 
manufacture,  and  is  required  in  ever-increasing  amounts  for 
the  production  of  fertilizers.  Canada  must  eventually  use 
fertilizer.  It  is  well  known  that  we  cannot  continually  draw 
money  from  the  bank  without  occasionally  depositing  funds, 
and  yet  we  hear  stories  of  how  rich  the  farm  lands  used  to  be, 
forgetting  that  the  fertility  of  a  virgin  soil  must  gradually 
disappear  unless  replaced  in  some  measure.  Those  nations 
praised  for  the  yields  per  acre  are  also  the  nations  where  the 
greatest  amounts  of  fertilizer  are  used  annually  per  acre. 
The  fixation  of  atmospheric  nitrogen  is  a  large  consumer  of 
power;  the  product  will  stand  reasonable  transportation 
charges;  a  nation  cannot,  be  wholly  independent  without 
nitrates,  and  for  these  reasons  this  particular  electro-chemi- 
cal process  would  seem  to  command  early  attention. 

.Although  it  is  beyond  the  province  of  this  discussion, 
the  utilization  of  hydro-electric  power  to  a  greater  extent  in 
transportation  may  be  mentioned.  The  heavy  initial  invest- 
ment is  a  serious  factor,  but  against  this  may  be  mentioned 
the  conservation  of  fuel,  the  fact  that  many  water  powers 
exist  where  grades  are  heavy  and  population  sparse,  and  the 
fact  that  considerably  greater  motive  power  can  be  obtained 
from  an  electric  locomotive  than  it  is  possible  to  develop 
from  the  most  modern  steam  locomotives. 

In  considering  the  possibility  of  saving  coal  through  the 
utilization  of  hydro-electric  power  it  is  interesting  to  note 
that  prior  to  the  war  France  consumed  about  60,000,000  tons 
of  coal  per  year,  of  which  :J3  1/:i  per  cent,  was  imported. 
Now  the  Germans  hold  a  good  part  of  the  French  mines,  and 
it  is  needless  to  say  that  when  they  are  returned  to  France 
they  will  be  well  worked  out.  Consequently  a  survey  of  the 
water  power  resources  of  F'rance  has  been  made,  with  the 
result  that  power  estimated  at  from  6.000,000  to  10,000,000 
horse  power  has  been  located.  .About  -15,000.000  tons  of  coal 
are  used  annually  in  France  for  power,  producing  12.000,000 
horse  power.  The  development  of  6.000,000  hydro-electric 
horse  power  will  represent  an  annual  saving  of  over  30.000.000 
tons  of  coal. 

The  cheapness  of  electric  power  determines  to  a  great 
degree  the  future  of  electro-chemistry  and  electro-metallurgy 
in  Canada,  as  well  as  elsewhere.  1  have  attempted  to  set 
forth  some  of  the  limitations  governing  present  processes, 
but  with  cheaper  power  it  is  not  at  all  unlikoly  that  new 
processes  will  he  devised  and  new  products  be  produced  that 
may  entirely  alter  the  situation  as  it  appears  at  present. 
Cheap  power  will  also  largely  determine  what  can  be  done 
with  existing  processes. 
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The  C.  S.  G.  E.'s  New  Secretary 

Mr.  Fraser  S.  Keith,  B.Sc.  A.  M.  Can.  Soc.  (,'.  E.,  who  has 
been  appointed  secretary  of  the  Canadian  Society  ol  Civil 
Engineers,  as  noted  in  the  Contract  Record  of  March  7,  was 
born  in  Smith's  I'alls.  Ont..  on  June  8,  1878.  He  entered  the 
Faculty  of  Applied  Science  of  McGill  University  in  18U!). 
graduating  with  honors  in  electrical  engineering  in  I'JOIt.  Mr. 
Keith. has  devoted  many  years  to  editorial  work,  for  after 
spending  a  year  on  the  electrical  engineering  staflf  of  McGill 
I'niversity,  he  became  editor  and.  later,  manager  of  "Canadian 


Fraser  S.  Keith.  B.Sc. 

Machinery."  In  I'.IO*  he  became  editor  of  "The  Canadian 
Manufacturer."  Mr.  Keith  then  spent  eight  years  in  the 
West  as  a  practical  contractor  and  engineer,  returning  east 
in  1915  to  resume  editorial  work  as  editor  and  manager  of 
"Construction."  which  position  he  leaves  to  take  up  his  new- 
duties.  Mr.  Keith's  wide  acquaintance  with  Canadian  indus- 
trial conditions  and  th'e  development  of  our  natural  resources 
specially  fits  him  for  his  new  position  as  secretary  of  Can- 
ada's national  engineering  society. 


Mainly  Constructional 

East  and  West— From  Coast  to  Coast 


-Xotice  lias  been  given  of  an  application  to  parliament  for 
legislation  to  incorporate  the  "Dominion  Good  Roads  Asso- 
ciation." 

The  Toronto  City  Council  has  given  a  grant  of  $15,000  to 
the  Grace  Hospital  to  cover  the  cost  of  a  number  of  struc- 
tural and  other  improvements  at  the  institution. 

A  new  military  hospital  at  Esquimalt,  to  serve  the  needs 
of  the  Pacific  Coast  and  to  take  the  place  of  the  present  in- 
adequate institution,  is  being  planned.     It  has  not  been  de- 


cided wlietlur  111  build  at  once  or  delay  operations  until  after 
the  war. 

It  is  slated  that  the  Ellison  Milling  and  Elevator  Com- 
pany contemplate  the  erection  of  a  large  grain  elevator  at 
Lethbridge,  .\lta.,  providing  the  Dominion  Government  docs 
not  establish  one  there. 

City  Engineer  W.  P.  Near,  of  St.  Catharines,  Ont.,  has 
been  instructed  by  the  council  to  make  a  survey  and  report  on 
a  sewer  system  for  the  section  of  the  Western  Hill  south  of 
the  Grand  Trunk  Railway. 

The  Toronto  City  Council  has  refused  to  approve  the 
plans  of  the  Canadian  Pacific  Railway's  double  track  railway 
from  Yonge  Street  to  Leaside,  pending  agreement  as  to  a 
subway  at  Summerhill  Avenue. 

It  is  reported  that  the  Riordon  Pulp  and  Paper  Company 
is  planning  to  establish  a  large  sulphite  plant  in  connection 
with  their  present  plant  at  Haileybury,  Ont.  Options  are 
said  to  have  been  closed  on  the  adjacent  property  and  plans 
and  surveys  already  completed. 

The  Council  of  the  town  of  Wellar/d,  Ont.,  will  ask  per- 
mission of  the  Ontario  Legislature  to  unite  with  a  section  of 
the  Township  of  Crowland  and  incorporate  the  whole  as  the 
city  of  Welland.  The  principal  reason  for  this  action  is  the 
rapidly  increasing  ta.x  levied  by  the  county. 

Hon.  T.  W.  McGarry  has  introduced  legislation  in  the 
Ontario  house  to  amend  the  Tile  Drainage  Act.  The  object 
is  to  increase  the  amount  which  can  be  loaned  to  any  one 
municipality  from  $50,000  to  $100,000  and  the  total  which  may 
be  loaned  under  the  Act  from  $500,000  to  $1,000,000. 

The  Hon.  Albert  Sevigny,  Minister  of  Inland  Revenue, 
recently  stated  that  the  improvements  to  the  harbor  at  Que- 
bec will  be  pushed  with  vigor  in  the  spring.  With  regard  to 
the  work  at  the  drydock  at  Lauzon,  he  said  operations  would 
be  commenced  as  soon  as  the  weather  conditions  permitted. 

The  City  Council  of  St.  Catharines,  Ont.,  have  concurred 
in  the  recommendation  of  the  works  committee,  that  a  four- 
foot  concrete  sidewalk  be  laid  on  the  northerlj'-side  of  Myrtle 
Street,  from  Geneva  Street  to  Wiley  Street,  aind  on  the  south- 
erly side  of  Permilla  Street,  from  Dexter  Street  to  McDonald 
Street. 

.\  concrete  road  from  Winnipeg  to  Transcona.  via  Nairn 
Road,  Elmwood,  is  contemplated,  and  a  great  deal  of  interest 
is  exhibited  by  Winnipeg  business  men,  many  of  whom  have 
promised  handsome  donations  toward  the  cost  if  the  govern- 
ment will  pay  a  portion.  The  estimated  cost  of  the  work  is 
$6.'!.000. 

Building  permits  fo"-  the  month  of  February.  1917,  for  38 
cities  of  Canada  amounted  to  $1,503,939.  as  compared  with 
$662,135  in  the  corresponding  month  in  1916,'  an  increase  of 
approximately  125  per  cent.  The  greatest  gain  was  in  Eastern 
Canada,  the  figures  being  $1,365,497,  as  against  $553,406.  The 
figures  for  the  four  Western  provinces  total  $138,442,  as 
against  $108,729. 

Commissioner  R.  C.  Harris,  of  Toronto,  has  reported  to 
the  Board  of  Works  that  it  would  cost  $190,000  to  continue  a 
civic  car  line  on  Coxwell  Avenue,  from  Danforth  Avenue  to 
Gerrard  Street.  He  stated  that  the  expenditure  would  be  use- 
less if  the  proposed  hydro-radial  entrance  is  considered,  as  the 
same  territory  would  be  served  by  a  parallel  line.  The  report 
has  been  shelved  by  the  board  until  the  hydro-radjal  entrance 
question  is  properly  dealt  with. 

The  chancellor  of  Queen's  University,  Kingston.  Ont., 
Dr.  James  Douglas,  of  New  York,  has  agreed  to  give  $100,000 
towards  a  fund  to  develop  Kingston  General  Hospital  into  a 
capacious,  modern  institution,  and  especially  with  a  view  to 
the  improvement  of  its  teaching  facilities  in  connection  with 
Queen's  University  School  of  Medicine,  making  research  work 
possible.    The  hospital  board  will  engage  a  hospital  architect 
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to  draw  plans  and  later  will  place  the  inatttr  IjciOrc  tin    K  .j^ 
Mature  and  the  municipal  councils  of  Eastern  Ontario. 

The  Board  of  Trade  of  Welland,  Ont.,  recently  passed  a 
resolution  recommending  that  the  Department  of  Railways 
and  Canals  beRin  at  once  the  necessary  plans  and  surveys  for 
the  building  of  a  canal  and  river  system  from  the  foot  of  Lake 
Ontario  to  Montreal  of  a  character  and  cai)acity  to  conform 
with  the  plans  for  the  VVclland  Ship  Canal,  so  that  the  depart- 
ment may  be  able  to  proceed  with  the  work  as  soon  as  pos- 
sible after  the  termination  of  the  war. 

It  is  said  that  at  least  .500  more  houses  are  needed  in 
Welland  to  accommodate  the  increasing  population,  due  to 
industrial  development.  Real  estate  men,  however,  say  there 
is  little  prospect  of  an  early  improvement  in  conditions.  This 
is  due,  no  doubt,  to  the  increased  cost  of  building,  which  in 
many  cases  makes  it  an  unprofitable  investment.  The  situa- 
tion in  Welland  is  reported  to  be  serious,  many  small  houses 
accommodating  two  families  and  some  more  than  two,  while 
a  great  many  people  are  unable  to  get  any  accommodation 
whatever. 

Engineers  of  the  Greater  Winnipeg  Water  District  are 
engaged  in  preparing  plans  for  the  tunnel  which  is  to  carry 
the  Shoal  Cake  aqueduct  under  the  Red  River.  The  surveys 
show  that  the  tunnel  will  have  to  be  driven  through  solid  rock 
at  a  depth  of  about  75  feet  below  the  land  surface.  The  rock 
is  a  limestone  formation,  the  same  as  that  which  outcrops  at 
St.  Andrew's.  The  contract  for  the  tunnelling  will  not  be  let 
until  next  fall.  The  tunnel  will  pass  under  the  river  at  a  point 
opposite  Victoria  I'ark  at  the  foot  of  Rupert  Street.  A  tunnel 
will  also  have  to  be  built  under  the  Seine  River  in  St.  Boni- 
face. 

At  a  meeting  of  the  council  of  the  Board  of  Trade  at  Sid- 
ney, B.C.,  recently  the  question  of  Sidney  wharf  improve- 
ments was  discussed.  It  was  decided  to  enlist  the  assistance 
of  the  manager  of  the  V.  and  S.  Railway  in  procuring  a  sug- 
gested new  float  and  the  removal  of  the  old  piles  in  the  dis- 
used wharf.  The  meeting  also  discussed  the  question  of  the 
construction  of  a  wharf  by  the  Dominion  Government  at  the 
north  end  of  James  Island,  for  the  benefit  of  the  people  living 
there.  A  resolution  was  passed  endorsing  the  application  of 
the  Canadian  Explosives  Company  for  the  construction  of 
such  a  wharf  and  is  to  be  presented  to  the  proper  authorities. 

Plans  have  been  completed  by  J.  C.  M.  Keith,  architect, 
for  the  addition  to  the  nurses'  home  in  connection  with  the 
Royal  Jubilee  Hospital,  Victoria,  B.C.,  and  tenders  called.  The 
addition  will  be  a  frame  structure,  three  storeys  in  height, 
besides  an  attic,  and  will  correspond  in  style  to  the  present 
home.  When  completed  it  will  give  additional  accommoda- 
tion for  2S  nurses.  The  first  floor  will  consist  of  a  lecture 
hall  and  bedrooms;  the  second  will  contain  a  sitting-room 
and  bedrooms;  and  the  third  will  be  devoted  entirely  to  sleep- 
ing apartments.  The  walls  will  be  shmgled  and  the  roof 
covered  with  slate.  All  the  plumbing  arrangements  will  be 
of  the  most  modern  nature. 

Cotitpactors  of  Sarnia,  Ont.,  are  busily  engaged  in  the 
erection  of  houses  in  the  southern  part  of  the  town,  and  have 
secured  contracts  for  building  several  others.  The  tendency 
seems  to  be  for  Sarnia  to  extend  towards  the  south,  and  it  is 
in  this  quarter  principally  that  the  contractors  are  operating. 
The  residences  being  erected  are  designed  chiefly  for  the  use 
of  workingmen,  and  a  great  many  are  built  on  the  bungalow 
style,  with  living-room,  dining-room,  bedroom,  kitchen,  and 
bathroom  on  the  main  floor,  and  two  small  bedrooms  in  the 
upper  storey.  These  houses,  when  completed,  will  be  moder- 
ately priced,  and  will  sell  at  from  $1..^00  to  $3,000,  a  figure 
which  is  expected  to  appeal  to  the  average  workingman.  They 
will  help  very  considerably  towards  rclievin.g  the  house  short- 
age which  now  prevails  in  Sarnia. 

At  a  recent  meeting  of  the  Board  of  Works  of  Burnaby. 


Ii.(  .,  .Mr.  1'.  L.  Macpherson,  municipal  engineer,  submitted  a 
report  regarding  the  opening  of  a  highway  from  the  Burnaby 
Cake  district  direct  to  Kingsway,  in  reference  to  which  a  dc- 
|)utation  recently  waited  upon  the  council.  There  arc  two 
proposals.  One  is  to  open  u))  Burris  .Street  and  tht  other  i» 
by  way  of  Gilpin  Street.  The  Burris  route  covers  2.6  mil<-4, 
and  the  engineer  estimated  that  it  would  cost  about  $2,250  to 
put  it  into  condition  for  light  traffic  and  from  >4,000  to  $6,000 
to  render  it  suitable  for  automobile  traffic.  The  Gilpin  Street 
route  would  require  an  expenditure  of  about  $5,475.  The  dis- 
tance this  way  is  3.9  miles  from  the  lake  to  Kingsway.  The 
present  route,  via  Douglas  Road  and  Edmonds,  is  4.5  miles. 
It  was  decided  to  send  a  copy  of  the  report  to  the  Burnaby 
Lake  petitioners. 

A  request  that  the  provincial  government  contribute 
40  per  cent,  of  the  cost  of  maintaining  the  new  Toronto- 
Hamilton  highway  was  made  to  Hon.  Finlay  Macdiarniid. 
Minister  of  Public  Works  and  Highways,  by  a  gathering  of 
representatives  of  alt  the  municipalities  interested  in  the  high- 
way. The  request  arose  out  of  a  discussion  of  proposals 
made  by  the  Toronto-Hamilton  Highway  Commission  at  a 
conference  at  the  parliament  buildings,  that  instead  of  con- 
tinuing to  pay  for  repairing  the  sides  of  the  highway,  at  a 
considerable  cost,  macadam  shoulders  be  constructed  on  each 
side  of  the  pavement.  The  chairman,  George  H.  Gooderham, 
M.P.P.,  considered  that  since  the  betterment  of  the  road  now 
by  adding  the  shoulders  would  save  maintenance  costs  in  the 
future,  the  costs  should  be  met  by  the  municipalities,  as  they 
would  meet  the  maintenance  charges.  The  question  of  con- 
structing the  shoulders  was  left  in  an  indefinite  form,  the 
commission  being  authorized  to  go  ahead  with  betterment 
work  up  to  a  limit  of  $;iOO  a  mile,  conditional  upon  the  gov- 
ernment paying  its  share. 

Hon.  T.  H.  Johnson,  Minister  of  Public  Works,  recently 
presented  to  the  Manitoba  Legislature  a  draft  order-in-coun- 
cil  with  regard  to  the  awarding  of  the  contracts  for  the  com- 
pletion of  the  Manitoba  parliament  buildings,  which  he  re- 
commended to  the  government.  In  bringing  in  this  draft 
order,  Mr.  Johnson  mentioned  that,  by  simplifying  the  plans 
and  securing  greater  competition  in  tenders,  a  saving  to  the 
province  of  .$1,2S9, 587.89  had  been  effected,  the  general  con- 
tract having  been  awarded  to  the  J.  McDiarmid  Construction 
Company,  at  $1,785,681.  The  Minister  recommended  that  in 
any  contract  entered  into,  a  proviso  should  be  embodied  re- 
serving the  express  right  to  close  down  the  whole  or  any 
part  of  the  works  during  seeding  or  harvest  time  in  any  year 
while  the  work  is  in  progress,  without  any  allowance  or  re- 
compense of  any  kind  whatsoever  to  the  contractor  for  any 
loss  or  inconvenience,  except  that  the  length  of  time  of  such 
compulsory  cessation  shall  be  added  to  the  time  limit  of  the 
contract.  Mr.  Johnson  said  that  the  government  was  not 
prepared  at  the  moment  to  announce  whether  the  work  will 
be  let  forthwith  or  left  over  till  after  the  war.  Opposing  re- 
commendations had  been  made  by  numerous  bodies  in  this 
regard. 


Personals 

Mr,  J.  H.  O'Hara.  it  is  understood,  will  probably  be  re- 
engaged as  engineer  for  Surrey  municipality,  B.C. 

Mr.  L.  S.  Derosia.  formerly  with  the  Case  Machinery 
Company,  Toronto,  has  joined  the  staff  of  the  road  and  plow- 
ing machinery  department  of  the  Canadian  P'airbanks- Morse 
Company,  Montreal. 


Trade  Publication 
The  Portland  Cement  .\ssociation  has  issued  a  booklet 
entitled  "Your  Streets,"  which  is  distributed  to  persons  inter- 
ested on  request. 


Contracts   Department 
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News    of    Special    Interest    to    Contractors,    En^neers,    Manufacturers    and 

Dealers  in  Building  Supplies 


Waterworks,  Sewerage   and 
Roadways 

Cayuga,  Ont. 

Plans  have  been  prepared  for  a  $7,500 
waterworks  extension  for  the  Village 
Council.  Engineers,  Jackson  &  Lee, 
Temple  Bldg.,  Brantford. 

East  Nissouri,  Ont. 

The  Township  Council  are  considering 
the  construction  of  the  "Muir"  drain  this 
year.  Secretary-treasurer,  J.  W.  Suth- 
land,  Lakeside. 

Edmonds,  B.C. 

The  city  propose  spending  $:!."), 000  for 
road  and  bridge  work  this  year.  Ad- 
dress, Reeve  Eraser,  City  Commissioner. 

Lindsay,  Ont.  .  , 

Reese  Williams  has  been  awarded  the 
general  contract  and  will  carry  out  the 
stone,  brick  and  carpentry  work  for  a 
$35,000  addition  to  the  pump  house,  etc., 
of  the  Water  Commission,  Town  Coun- 
cil. 

London,  Ont. 

Plans  will  be  prepared  for  a  $47,000 
waterworks  extension  for  the  Utilities 
Board,  City  Council.  It  has  been  de- 
cided to  use  wooden  conduits.  General 
manager,  E.  V.  Buchanan. 

Mount  Johnson,  Que. 

The  Municipal  Council  are  considering 
the  construction  of  seven  miles  of 
sidewalks.  Secretary-treasurer,  Adonai 
Quintin. 

Nepean  Township,  Ont. 

The  Township  Council  are  preparing 
estimates  for  sidewalks. 

New  Toronto,  Ont. 

The  Town  Council  have  instructed 
James,  Loudon  &  Hertzberg,  Excelsior 
Life  Bldg.,  Toronto,  to  prepare  plans  for 
an  extension  to  the  present  waterworks 
system  to  cost  $40,000.  Clerk,  Geo.  D. 
Scott. 

Oshawa,  Ont. 

The  Town  Council  are  considering  ad- 
visability of  using  water  from  stream  in- 
stead of  pumping  from  the  lake.  Project 
likely  to  cost  about  $150,000.  Engineer, 
W.   G.   Worden. 

Simcoe,  Ont. 

Town  Council  are  considering  the  pur- 
chase of  6,200  feet  of  8-inch  and  4,000 
feet  of  6-inch  vitrified  sewer  pipe.  Clerk, 
W.  C.  McCall.  -    . 

Smith's  Falls,  Ont. 

The  construction  of  a  sewer  on  Union 
Street  to  cost  $6,000,  is  being  considered 
by  the  Town  Council.  Engineer,  S.  B. 
Code. 

The  construction  of  a  sewer  and  water- 
main  on  Smith's  Falls  Ave.  to  cost  $4,000 
is  contemplated  by  the  Town  Council. 
Engineer,  S.  B.  Code. 

Victoria  County,  Ont. 

Good  Roads  System  by-law  passed  by 
County  Council  has  been  sent  to  the 
Highways  Department,  Toronto,  for  ap- 


proval of  mileage.  If  ratified  by  Govern- 
ment a  committee  Vvill  secure  necessary 
machinery,  etc.,  in  order  to  make  a  start, 
but  wofk  will  not  go  ahead  extensively 
until   after   the   wSr. 

CONTRACTS  AWARDED 
Pointe  Claire,  Que. 

The  New  York  Continental  Jewell  Fil- 
tration Co.,  10  Cathcart  St.,  Montreal, 
have  been  awarded  the  contract  for  a 
chlorinator  for  the  filtration  plant. 

St.  Hyacinthe,  Que. 

The  following  contracts  have  been 
awarded  in  connection  with  the  construc- 
tion of  a  filter  system  for  the  Water 
Works  Committee.  City  Council,  by  the 
Roberts  Filter  Mfg.  Co.,  Darby.  Penn.: — 
Construction,  L.  A.  Ott,  New  Birks  Bldg., 
Montreal;  motors  and  generators,  Can- 
adian General  Electric  Co.,  162  St.  An- 
toine  Street,  Montreal;  turbine  pumps, 
De  Laval  Dairy  Supply  Co.,  Ltd.,  43 
Richmond  St.  E.,  Toronto;  cast  iron  pipe, 
Canada  Iron  Foundries  Ltd.,  Victoria 
Sq..  Montreal.  Heating,  lighting  and 
roofing  contracts  to  be  awarded. 

Sombra  Township,  Ont. 

The  Town  Council  have  awarded  the 
general  contract  for  repairs  to  the 
"Huey"  tile  drain  to  Roy  Wade,  care  of 
Clerk,  W.  A.  Scott,   Bickford. 

Tecumseh,  Ont. 

Wni.  Newman,  care  of  Engineer,  Wind- 
sor, has  been  awarded  the  contract  for 
well  and  intake,  Ernest  Hill,  care  of  Engi- 
neer, Windsor,  the  pipe  laying  contract, 
and  the  Canadian  Allis  Chalmers,  212 
King  St.  W.,  Toronto,  the  contract  for 
supplying  pipe,  pumps,  motor  and  in- 
stallation for  the  waterworks  system  for 
the  Eau  Claire  Waterworks  Co.,  Ltd., 
costing  $20,000.  Engineer,  R.  W.  Code, 
Board  of  Trade   Bldg.,  Windsor. 


Railroads,  Bridges  and  Wharves 

Bay  Shore,  N.S. 

The  Canadian  Pacific  Railway,  Head 
Office,  Montreal,  Que.,  contemplate  the 
addition,  of  six  stalls,  also  a  40,000  gal- 
lon water  tank  will  be  erected.  Pur- 
chasing agent,   E.   N.   Bender,   Montreal. 

Harding,  Man. 

Tenders  will  be  received  by  the  Sec- 
retary-treasurer of  the  Municipal  Coun- 
cil or  the  Department  of  Public  Works, 
Winnipeg,  until  April  21  for  the  erection 
of  a  steel  and  concrete  bridge  over  the 
Oak   River   north   of   Griswold. 

Manitoba,  Province  of 

J.  D.  McArthur  and  associates  will 
build  railway  from  East  Selkirk  to  Fort 
Alexander  with   Government  aid. 

New  Toronto,  Ont. 

The  Town  own  about  200  feet  on  Lake 
Shore  and  propose  erecting  a  stone  sea 
wall  6  feet  above  lake  level.  Clerk,  Geo. 
D.  Scott. 

"5t.  Thomas,  Ont. 

The  City  Council  plan  to  extend  street 
railway  line  to  Queen  and  Centre  Streets. 


Smelter  Junction,  B.C. 

The  Canadian  Pacific  Railway,  Head 
Office,  Montreal,  Que.,  are  considering 
the  erection  of  round  house  shops,  side 
tracks,  etc.  Assistant  Purchasing  Agent, 
S.   G.   Denman,   Vancouver. 

Toronto,  Ont. 

Commissioner  of  Works  R.  C.  Harris 
will  include  in  his  estimates  for  this 
year  $200,000  for  new  bridge  to  replace 
present  structure  on   Glen   Road. 

Upper  Kent,  N.B. 

The  Canadian  Pacific  Railway,  Head 
Office,  Montreal,  Que.,  will  build  a  1- 
storey  station  house  between  Woodstock 
and  Andover.  Purchasing  Agent,  E.  N. 
Bender,  Montreal. 

CONTRACTS  AWARDED 
Brantford  Township,  Ont. 

Bain  &  Ross,  Embro  P.  O.,  have  been 
awarded  the  general  contract  and  will 
start  work  about  June  1  on  the  erection 
of  a  $5,300  bridge  over  Whiteman's 
Creek  for  the  Township  Council.  Gen- 
eral contractor  will  purchase  2,000  bags 
of  cement  and  18,000  pounds  of  rein- 
forcing steel  bars.  Engineers,  Jackson 
&  Lee,  Temple  Bldg.,»Brantford. 


Public  Buildings  Churches, 
and  Schools 

Aubarndale,  Alta. 

Tenders  will  be  received  by  the  sec- 
retary-treasurer of  School  District  No. 
3442,  A.  J.  Newman,  until  noon  March 
31  for  the  erection  of  a  frame  school. 

Brampton,  Ont. 

Wickson  &  Gregg,  Kent  Bldg..  To- 
ronto, have  been  appointed  architects 
and  tenders  will  be  called  about  Api-il 
14  for  the  erection  of  a  $60,000  high 
school  for  the  High  School  Board.. 
Chairman,  Dr.  J.  G.  Roberts.    . 

Chicoutimi,  Que. 

H.  La  Montague  has  been  appointed 
architect  and  will  prepare  plans  for  a 
4-storey  addition  to  the  monastry  owned 
by  the  Hotel  Dieu  St.  Valier.  Work  to 
start  in  the  spring.  Chairman  of  Build- 
ing  Comnjission,   Sr.   Ste.   Madeleine. 

Fredericton,  N.B. 

R.  A.   Corbett,   272  Douglas  Ave.,   has 
been   awarded   the   general    contract    for  •_ 
the  erection  of  an  $18,000,  2-storey  school  ■■ 
annex  on  Charlotte  Street  for  the  School  *■ 
Board.    General  contractor  is  in  the  mar- 
ket for  140,000  stock  brick,  500  bags  ce- 
ment, 28  squares  of  Rubberoid  roofing. 

Grande  Prairie,  Alta. 

Tenders    are    being    received     by    the 
Secretary-treasurer,     J.     Fitzallen,     untilT 
noon   April   14th,   for   the   erection   of   a 
brick     veneer     school     for     the     School 
Board,   Edmonton.     Plans  and  specifica-^ 
tions  with   the  secretary-treasurer. 

Halifax,  N.S. 

The    Military     Hospital     Commission,' 
Metropole  Bldg..  will  call  tenders  short- 
ly for  the  erection  of  three  military  hos- 
pitals. 
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effected  in  much  the  same  way,  but  there  seems  to 
exist  no  easy  or  effective  means  for  one  town  to  learn 
how  sister  communities  have  solved  matters  of  a  like 
character.  Matters  that  ought  to  be  investigated  but 
once  for  all  cities  are  being  worked  out  by  many  civic 
bodies  with  an  unnecessary  duplication  of  time,  labor 
and  expense.  There  is  no  certain  way  of  making  the 
systems  and  results  of  civic  measures  common  pro- 
perty. 

♦         *         * 

.\ttempts  have  been  made  to  bring  order  out  of 

chaos  and  to  establish  municipal  unions  or  research 
bureaus,  or  by  a  somewhat  similar  scheme  to  cstab- 
lisli  co-oi)eration  between  cities  that  the  duplications 
and  needless  and  costly  experimentation  may  be  elim- 
inated. One  of  the  most  successful  experiments  has 
been  tried  out  in  the  State  of  New  York,  where  an 
institution  known  as  the  Bureau  of  Municipal  Infor- 
mation has  been  established,  the  first  agency  of  its 
kind  in  the  world,  an  institution  of  and  for  the  cities 
of  the  state  it  serves.  It  is  controlled  absolutely  by 
the  cities  and  is  supported  only  by  them,  so  that  no 
influence  is  felt  from  vested  interests,  political  parties, 
individual  cities  or  groups  of  citizens :  in  other  words, 
it  serves  every  state  official  unbiasedly  and  imparti- 
ally. The  object  of  this  Bureau  is  to  collect  facts 
and  supply  them  for  the  use  of  city  departments  in 
formulating  correct  plans  for  their  work.  It  has  estab- 
lished a  co-operative  relationship  of  all  the  cities  of 
the  state  and  keeps  in  intimate  touch  with  every  offici- 
al, bureau  and  department.  Without  detailing  the 
systems  used  or  the  extent  of  the  field  it  covers,  it  is 
sufficient  to  state  that  the  chief  function  is  to  supply 
information  about  any  municipal  ])rohlcm  to  any  state 
city  official  requesting  it. 

Principal  Contents  p»,e    .  *       ♦       * 

Editorial ■•''"■■  The  results  attending  this  experiment  have  proved 

C'onstructinnal  Details  of  Big  Aqueduct                                :-'7.">  almost  beyond   expectation.     As  a   result  of  this  co- 
Grand  Pabos  Pulp  Mills 377  operative  plan,  each  city  represented  by  the  Bureau 

Canadian  &  International  Ciood  Roads  eOii-ircss 278  is  deriving  a  needed  service  which  it  could  not  possibly 

Cost  .\ccounting  for  the  Contractor                                   :.'Ti)  duplicate  by  individual  effort  for  the  same  money.  The 

Grain  Elevators  in  Western  Canada -si  Bureau  is  able  to  get  information  about  the  cities  and 

Timber  Bridge  Floor  Fires 2S2  city  problems     more     quickly,     accurately,  easily  and 

Practical  Scheme  of  Vancouver  Harbor  Conimissioii  to  economically  than   any  individual   municipality.     This 

Provide  Cheap  Industrial  Sites 284  has  been  clearly  demonstrated  in  numerous  instances 

Shcrbrooke's  Development  in  Industrial  Conditions   ...     '.:»'<  where   specific   data   was   desired.      The   dejjartmental 

Practical  Hints  for  the  Contractor  ...     :is7  authority  need  no  longer  grope  in  a  mass  of  perplexi- 

Thc  Water  Powers  of  Western  Canada -88  ties   in   an   effort   to   solve   intricate   problems.     The 

Mainly  Constructional " ■vi"  ways  and  means  used   by  other  officials  are  at   his 

■ entire  disposal.     Such  a  Bureau  demonstrates  the  ef- 

Co-operative   Municipal   Bureaus  fectiveness  of  co-operation    in    municipal  government 

'                                    '^  and,  by  a  sj'Stematic  organization,  makes  for  better 

TO  locate  some  of  the  grossest  examples  of  in-  uianagemcnt  of  niunici])al  affairs  without,  at  the  same 
efficiency,  one  need  only  observe  the  methods  time,  detracting  from  the  individuality  of  the  city  or 
of  governing  certain  of  our  towns  and  cities,  any  of  its  departments.  The  success  of  this  unique  ex- 
True,  of  course,  the  majority  of  civic  servants  pcriment  has  i)roved  conclusively  that  a  central  clear- 
and  numicipal  officials  are  conscientiously  devoting  ing  house  of  munici])al  information  is  a  n.eccssity  for 
their  energies  to  a  proper  operation  of  their  respective  efficient  civic  operation. 

departments,  but  the  intricacies,  perplexities  and  un-  

certainties  of  civic  problems  offer  barriers  on  which 
scrupulous  officials  have  oftentimes  foundered.  Guess- 
work replaces  accuracy  in  the  solution  of  these  mat- 
ters simply  because  there  is  a  lack  of  knowledge  about 
civic  questions  or  insuflicicnt  time  and  inadequate 
facilities  for  gathering  the  data  re(|tiisite  to  a  satis- 
factory working-out  of  conipticatod  nnniici])al  prol)- 
K'tns.  (^ne  city's  troubles  are,  in  the  end,  but  tyjjical 
iif    thnso    of   anv   othor    filv    .-uid    the    -idlutinn    rati    he 
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Broadening  the  Scope  of  the  Canadian 
Society  of  Civil  Engineers 

THERF.  is  one  big  question  before  all  Canadian 
engineers  and  technical  men  to-day — organisa- 
tion.    We  believe  this  fact  is  generally  n 
nized  and  admitted.     Perhaps  no  more  de; 
proof  of  the  unsettled  condition  of  engineers'  minds 
f.tn  In-  found  .tin  where  than  in  the  changes  that  are 
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now  taking  place  both  in  sentiment  and  personnel  in 
the  Canadian  Society  of  Civil  Engineers.  It  is  felt 
by  a  large  percentage  of  the  members  of  this  society 
that  their  name  is  a  misnomer — either  the  name  must 
be  broadened  to  correspond  more  nearly  with  the 
avowed  scope  of  the  society,  or  the  scope  must  be 
narrowed.  This  matter  is  now  un'der  discussion  prac- 
tically all  over  the  Dominion,  and  the  very  fact  that 
this  discussion  is  long  drawn  out  is  perhaps  the  best 
proof  that  the  solution  is  not  easy. 

It  is  generally  understood  that  primarily  the  Can- 
adian Society  of  Civil  Engineers  was  intended  to  in- 
clude all  types  of  engineers.  However,  in  those  days, 
electrical,  mechanical,  chemical  and  mining  engineer- 
ing were  merely  in  their  infancy,  and,  this  being  the 
case,  the  management  of  the  parent  society  naturally 
devolved  upon  the  civil  engineers  proper,  who,  as  a 
profession,  were  fairly  well  developed  and  organized. 
The  infants  grew  up,  however,  as  infants  will,  but.  as 
often  happens  in  domestic  life,  the  parent  continued  to 
think  of  them  still  as  children  and  failed  to  give  them 
a  proper  voice  in  the  management  of  the  business ; 
failed  to  take  them  into  partnership.  The  inevitable 
result  followed — the  young  ones  left  home  and  started 
up  in  business  for  themselves. 

So  to-day  we  have  in  Canada,  in  addition  to  the 
parent  society,  a  number  of  more  specialized  organiza- 
tions— the  Canadian  Mining  Institute,  the  Chemical 
Society  of  Canada,  branches  of  the  American  Societies 
of  Mechanical  and  Electrical  Engineers,  all  more  or 
less  technical  and  eligible,  for  the  most  part,  for  mem- 
bership in  the  parent  society  but  divorced  from  it 
largely  through  lack  of  parental  sympathy  and  re- 
cognition. 

And  now,  at  the  eleventh  hour,  the  ])arent  seems 
inclined  to  admit  that  he  has  been  a  little  arbitrary, 
perhaps,  with  his  offspring,  and  appears  ready  to  make 
overtures.  It  is  not  evident,  yet,  what  the  result  can 
be.  The  younger  societies  are  well  established  and 
growing  rapidly.  They  have  reached  a  position  of  in- 
dependence where  they  can  arbitrate.  It  is  not,  how- 
ever, any  feeling  of  independence  or  resentment  that 
causes  them  to  consider,  very  carefully,  any  movement 
back  into  the  old  organization.  The  fact  is,  their  aims 
are  different.  It  is  as  if  the  son  of  a  manufacturer 
of  machinery  withdrew,  for  some  reason,  from  his  fa- 
ther's business  and  started  up  in  the  business  of  manu- 
facturing shoes,  for  instance.  There  could  never  be 
any  inducement  for  this  father  and  son  to  combine 
their  businesses  for  the  reason  that  they  are  so  entirely 
different,  do  not  dovetail  in  any  way,  and  this  is  the 
attitude,  in  a  sense,  of  many  members  of  the  younger 
Canadian  societies,  when  the  question  of  going  back 
into  the  parent  organization  is  broached. 

*         *         * 

There  seem  to  be  at  least  two  general  courses  that 
may  well  receive  consideration  at  the  present  moment. 
The  first  is  the  change  of  the  name  of  the  C.  S.  C.  E. 
by  dropping  the  word  "civil"  and  so  changing  the  con- 
stitution that  there  could  be  included,  within  one  big 
organization,>  civil,  electrical,  mechanical,  mining  and 
chemical  sections  on  an  absolutely  equal  basis.  That 
would  presuppose,  of  course,  the  acceptance  into  mem- 
bership in  the  new  society  of  all  the  members  of  the 
various  sections,  and  many  of  these  members  are  not 
technical  men  in  the  sense  in  which  this  term  is  usu- 
ally accepted.  Would  it  be  poss'ible,  or,  if  possible, 
would  it  be  desirable,  to  so  constitute  any  one  organ- 


ization that  it  would  l)e  acceptable  to  so  many  varied 
interests? 

The  other  suggestion  is  based  on  the  realization 
that  technically  trained  men  have,  to-day,  a  double 
interest  in  life,  the  first — professional — the  second — na- 
tional. For  strictly  professional  purposes  classifica- 
tion into  smaller  units  seems  to  be  the  most  useful 
and  effective.  For  national  aims  the  organization  may 
well  include  not  only  engineers  and  technical  men, 
but  all  m'en  whose  interests  or  instincts  or  training 
bring  them  into  intimate  contact  and  sympathy  with 
technical  men  and  whose  ideals  would  be,  in  general, 
the  same.  This  suggestion,  then,  leads  along  another 
line  of  thought — that  the  present  societies  retain  their 
identity  and  independence  in  all  matters  pertaining  to 
their  own  particular  professional  work,  and  that  a 
general  organization,  including  the  members  of  all  the 
independent  societies,  and  governed  by  a  central  body 
including  representatives  from  all  the  independent  so- 
cieties, be  formed  for  national  work  in  which  all  are 
equally  interested. 

It  is  safe  to  say,  we  believe,  that  this  matter  is  re- 
ceiving the  careful  thought  of  the  majority  of  our  vari- 
ous societies  to-day,  and  that  they  are  considering  it 
with  an  open  mind.  A  conclusion  reached  on  this 
basis  will  bring  unity  of  action.  And  united  action 
among  engineers  and  technical  men  generally  could 
solve  for  us  many  of  the  national  problems  which 
clog  our  progress  while  we,  .as  yet,  sit  hopeless  and 
helpless. 


War  Activity  of  Canadian   Technical  Men 

The  extent  of  the  activity  of  Canadian  engineers 
in  the  great  war  is  reflected  from  the  figures  given 
out  by  the  Canadian  Society  of  Civil  Engineers.  From 
a  membership  of  slightly  over  three  thousand,  716  have 
enlisted.  These  men  are  to  be  found  in  practically 
every  branch  of  military  service,  but  are  performing 
their  greatest  service  in  building  railroads,  bridges  and 
other  engineering  operations.  The  engineers  enlisted 
comprise  nearly  25  per  cent,  of  the  total  membership. 
Of  this  number  thirty-three  have  been  killed  or  have 
died  of  wounds.  Twenty-eight  of  the  members  have 
been  decorated  for  conspicuous  bravery  under  fire.  No 
other  single  body  of  men  has  a  larger  part  to  play  in 
the  material  and  economic  development  of  Canada  than 
the  Society.  Town  planning,  civic  improvements, 
transportation  by  rail  and  highway  are  a  part  of  its 
scope,  but  in  the  utilization  of  our  natural  resources, 
upon  which  the  future  of  Canada  so  largely  depends, 
will  the  measure  of  the  engineer's  importance,  to  a 
country  such  as  Canada,  be  felt  the  greatest. 

In  connection  with  the  members  who  have  enlisted, 
it  has  been  decided  to  prepare  an  honour  roll,  and  its 
unveiling  will  be  made  the  occasion  of  a  special  cere- 
mony at  the  rooms  of  the  Society  in  Montreal. 


The  annual  report  of  the  Joint  Committee  of 
Technical  Organizations  will  be  presented  and 
discussed  at  a  general  meeting  of  technical  men 
on  Friday  evening,  March  30,  in  the  Chemistry 
and  Mining  Building  of  the  University  of  Toronto. 
Everyone  who  is  associated  in  any  capacity  with 
engineering  or  technical  work,  whether  himself  a 
technical  man  or  not,  is  earnestly  requested  to 
attend  this  meeting. 
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P'ourth  Article  of  the  Series   on 
Excavation    and    Backfill    Metho 

By  A.  c.  I) 


THIS  article  is  the  fourth  of  a  series  of  six  articles 
(ieahiij,^  with  the  construction  of  the  85-iniIc 
concrete  aqueduct  section  of  the  (jreater  VVin- 
nipejjf  Water  Supply.  The  first  and  second 
articles,  which  appeared  in  the  Feb.  28  and  March  7 
issues  of  this  maj^azine,  deal  with  the  g-eneral  features 
of  the  undertaking'  and  the  contractors'  organizations. 
The  third  article,  which  appeared  in  the  March  21 
issue,  deals  witli  the  excavation  and  hacklilling  on  con- 


Winnipeg  Water  Supply  Covers 
ds   on    Contracts   32,  33    and   34 

Blanchard'  


I'iii.  1      This  trench  is  aixjut  12  II.  dctp  a;, v  .a  the  top.    The 

class  No.  24  dragline  has  a  bucket  capacity  of  3'_.  cu.  yds.    The  spoil 
banl<  appears  some  distance  away  on  each  side  of  the  trench. 

tracts  Nos.  30  and  31.  It  i.s  intended  in  this  paper  to 
discuss  generally  the  methods  adopted  by  the  con- 
tractor in  carrying  out  the  e.\ca\ation  and  backfill  in- 
vol\ed  in  the  construction  of  the  easterly  47  miles  of 
acpieduct  covered  by  the  (Ireater  Winnipeg  water  sup- 
ply contracts  32,  33,  and  34.  These  three  contracts 
were  underliaken  by  one  contractor,  the  Winnipeg 
Aqueduct  Construction  Company,  of  \V'innii)eg,  and 
the  work  is  being  carried  out  under  a  uniform  method 
of  construction,  varied  in  <letail  only  according  to  the 
depths  and  types  of  ground  eucoinitered. 

The  most  striking  feature  of  the  country  in  which 
the  location  was  iinally  made  is  an  almost  ideal  llat- 
ness,  permitting  uniform  gradients  and  tending  toward 
a  uniform  method  of  construction.  The  structure  was 
therefore  i)lanned  to  be  built  throughout  by  the  ordin- 
ary cut  and  cover  method.  The  depth  of  cut  does  not 
exceed  24  feet  at  anv  point,  and  the  average  is  less  than 
10  feet. 

Local  Difficulties 

Such  conditions,  while  ideal  for  location,  i)re>eiitcd 
many  peculiar  local  problems  in  excavating,  as  the 
extreme  flatness  of  the  ground  surface  immediately 
suggested  problems  of  drainage  on  a  large  scale.  De- 
])osits  of  (|uicksaud  and  other  line  sands  were  shown 
l)y  the  preliminary  borings  to  exist  in  large  areas,  the 
remainder  of  the  subsoil  consisting  of  clays  of  various 
hardness,  with  occasional  outcroppings  of  solid  rock. 
Surface  water  held  by  flat  muskegs  occurred  over  a 
considerable  p<,)rtion  of  the  route. 

Construction    commenced    earlv    in    I'M.^.   and    the 


work  was  attacked  at  six  points  at  intervals  of  six  or 
seven  miles,  and  a  total  of  12  miles  of  excavation  was 
done.  The  drainage  of  the  large  muskeg  through 
which  the  summit  cut  near  the  intake  was  to  be  made 
was  also  undertaken  with  a  small  gasoline  land  dredge, 
with  excellent  results.  The  season  of  1916  saw  the 
opening  of  two  additional  camps  near  the  easterly  end 
of  the  work,  and  a  start  made  in  the  construction  of 
the  deepest,  heaviest,  and  largest  construction  along 
the  entire  line. 

Excavating  Machinery 

The  principal  excavating  machinery  in  Use  by  the 
contractor  consisted  entirely  of  Bncyrus  drag-line  ex- 
cavators ranging  in  size  from  30  to  125  tons  and  in 
boom  length  from  45  to  1 10  feet.  The  largest  machine 
has  a  dii)i)cr  capacity  of  Syi  cubic  yards.  These  ma- 
chines, of  which  there  are  ten  all  told  on  the  three  con- 
tracts, are  of  the  most  modern  type,  the  larger  ones 
being  equipped  with  searchlights  and  electric  light- 
ing, operated  from  power  produced  by  steam  turbine 
generator  units.    (See  Figs.  Nos.  1  and  2.) 

All  the  excavators  are  mounted  on  structural  steel 
bases,  to  which  are  attached  heavy  timber  shoes  or 
runners,  and  the  distribution  of  pressure  upon  the  soil 
(which  in  many  places  is  extremely  soft)  is  obtained 
by  the  use  of  large  timber  pads  or  platforms  in  sec- 
tions, which  are  swung  from  rear  to  front  by  the  ma- 
chine as  it  moves  ahead.  Portable  rollers  are  main- 
tained between  the  shoes  and  pads  and  kept  properly 
spaced  by  the  workmen.  Locomotion  is  secured  by 
throwing  the  bucket  ahead  and  gripping  the  soil,  the 
buried  bucket  being  employed  as  a  deadman.  (See  Fig. 
Nq.^  2.) 

The  machines  have  proved  their  suitability  for  the 
work,  and  ha\e  been  found  fo  operate  ^nccc<-fn11v  ni 


*  Division  Enitlneer. 


Fi)!.  J     liiis  ar.itilM'  is  easily  over  the  loft  ground  by  plat- 

forms handled  hy  the  machine.      Note  also  the  thoes  and  rollers. 
The  swinging  circle  of  the  machine  is  24  ft.  in  diameter. 

ground  varying  from  the  hardest  clay  to  the  softest 
bog.  The  intensity  of  bearing  pressure  is  maintained 
below  200  pounds  per  .square  foot. 

Perhaps  more  than  any  other  feature  the  length  of 
throw  of  the  boom  is  the  most  di.stinct  factor  in  the 
success  of  machinery  designed  for  excavating  under 
actual  conditions  encountered  on  this  work.  In  several 
large  areas  the  subsoil  at  grade  is  a  very  soft  clay,  and 
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witliout  ample  pro\'ision  for  a  wide  htrm  and  distribu- 
tion of  spoil  over  a  comparatively  large  area,  the 
trench  bottom  would  be  in  great  danger  of  squeezing 
or  heaving. 

Drainage  Measures 
As  previously  remarked,  one  of  the  most  fundamen- 
tally important  considerations  is  adequate  and  thor- 
ough drainage.     This  principle  must  be  applied  prior 
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Fig.  3 — The  preparation  of  the  toundation  lor  inverts  alter  the  sxcavator 
has  passed  is  an  important  factor. 

to  the  advance  of  the  masonry  construction  and  pre- 
ferably ahead  of  the  main  trench  excavation.  When 
the  District  railway  was  constructed  in  1914  a  number 
of  ofiftake  ditches  were  excavated  to  carr}'  off  the  water 
collected  from  the  railway  side  ditches.  This  system 
of  railway  drainage  did  much  to  better  the  general 
drainage  conditions  along  the  whole  line,  and  it  was 
only  necessary  to  supplement  this  work  by  a  few  other 
ditches  for  the  aqueduct  construction. 

In  consequence  of  .these  operations  the  contracto'rs' 
problems  as  regards  drainage  were  confined,  to  a  great 
extent,  to  local  pumping,  to  keeping  the  surface  water 


troubles  occasioned  by  water  within  the  trench  would 
naturally  be  lessened  by  keeping  the  trench  e.xcavation 
just  ahead  of  the  concrete  work.  This  involving  a  par- 
tial delay  to  the  excavating  outfits,  the  contractor  pre- 
fers to  handle  additional  water  if  by  that  means  he 
could  complete  his  season's  e.xcavation  in  time  to  util- 
ize his  machine  for  backfilling  over  the  completed 
structure.  The  pumping  equipment  is,  therefore,  of 
consideraljle  proportions,  and  consisted  of  a  large  num- 
ber of  portable  gasoline-driven  units,  ranging  in  size 
.from  two  to  si.x  inches  discharge.  These  pumps  are 
mostly  diaphragms  and  centrifugals,  and  are  placed  at 
frequent  intervals  in  the  trenches,  lifting  the  water 
into  convenience  offtake  ditches  at  the  surface.  Drain- 
age of  small  ])ortions  of  the  trench  prepared  for  receiv- 
ing inverts  is  provided  by  wooden  l)ox  drains  under  the 
centre  of  the  in\-erts  and  leading  to  pumps  at  intervals 


Fig.  4  —Removing  excess  material  in  trench  by  hand  excavation,  supple- 
mented by  .small  derrick. 

entering  the  trench  down  to  a  minimum,  and  to  han- 
dling the  ground  water  resulting  from  springs  and 
seepage  within  the  trench  itself.  The  handling  of  sur- 
face water  is  fairly  successfully  accomplished  bv  dig- 
ging small  ditches  by  hand  and  by  obstructing  or 
diverting  the  natural  flow  of  water  by  means  of  con- 
tinuous spoil  banks,  placed  by  the  excavators.     The 


Fig.  5— Backfiliing  over  completed  concrete  aqueduct; 

first,  four  feet  of  hand-packed  backfill  is  placed, 

then  the  machine  backfill  is  deposited. 

of  a  few  hundred  feet.  As  a  guarantee  against  damage 
to  freshly-laid  invert  concrete,  the  contractor  in  many 
cases  provides  duplicate  pumping  outfits. 

Preparation  for  Invert  Concrete 

Ahead  of  the  concrete  work,  the  trench,  as  roughed 
out  by  the  drag-line,  still  requires  considerable  treat- 
ment in  preparing  it  for  the  reception  of  the  invert  con- 
crete. The  accumulation  of  material  which  has  washed 
in  from  the  sides  of  the  trench  has  to  be  removed,  as 
also  the  material  left  by  the  drag  line  for  final  trim- 
ming. This  work  is  carried  out  largely  by  hand  labor, 
supplemented  with  small  derricks  operated  either  by 
hand  or  by  means  of  gasoline  engines.  (See  Figs.  Nos. 
3  and  4.)  The  progress  of  this  trimming  is  one  of  the 
important  factors  that  controls  the  possible  rate  of  ad- 
xancement  of  the  work. 

The  invert  bottoms  are  taken  6ut  to  templet,  and 
are  prepared  finally  just  prior  to  the  placing  of  the  con- 
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■cittc.  Xo  (liffktilty  is  cxpcriciu-fd  wla-re  clay  is 
ciK-ouiitercd  as  a  foundaticni.  l)iU  if  (iiiicksand  occurs, 
sHkIuIv  dilTcrcnt  nicthnds  have  to  be  adi>i)ted.  The 
l)()ltnni  is  then  taken  out  level  and  slightly  iielow  the 
concrete  lines,  and  the  foundation  is  brouj^hl  u\>  to 
j^rade  by  placinj^  screened  j^^ravel  o\er  the  (juicksand, 
tampinj;  thoroufihly,  and  providinj;-  drainage  in  the 
centre  by  means  of  the  small  wooden  box  drain  jirevi- 
ously  mentioned.  I  oucretini^  over  this  foundation  can 
be  safely  undertaken  within  a  da\  or  so  after  its  pre- 
paration. 

Backfilling  Methods 

llie  idaciu;;  of  the  relill  or  x.'mbankmeHl  o\er  the 
(dni|>leted  concrete  work  is  carried  out  in  two  stages. 
.Selected  material  is  lirst  placed  and  tamped  in  layers 
and  carried  u])  four  feet  abo\e  the  in\ert  level.  The 
l)atance  of  the  backtillin.;^  is  done  by  machine,  and  for 
this  purpose  the  e.Kcavators  are  brouf,dit  back,  after 
completint;-  the  trench  e.xcavation  required  for  the 
season's  work.  In  i)lacinj;-  relill  the  machine  travels 
altin;,'  near  the  ed,u;e  of  the  trench  and  replaces  such 
soil  already  e.vcavated  as  is  required  to  brin,L(  the  back- 
lillin.i;'  u|)  to  the  required  lines.  (See  Kij;'.  No.  3.)  In 
L;eneral  tlie  backlillin^-  i.s  recpiired  to  be  left  at  the  com- 
))letiou  of  the  contract  at  a  minimum  hei,L;ht  of  four 
feet  over  the  crowu  of  the  arch.  Where  shalkivv 
trenches  exists  it  is  necessary  to  do  considerable  bor- 
rovvin.tj  from  the  sides,  in  the  deep  cuts  the  excavated 
soil  furnished  am])le  (piantities  for  refilling.  Uorrow 
where  needed  is  obtained  l)y  making  continuous  shal- 
low excavations  parallel  to  the  aqueduct,  always  a  suf- 
ficient distance  awa\'  to  pro\ide  a  safe  berm  outside  the 
lines  of  the  e;u-th  work. 

Top  Soil  as  a  Surface  Dressing 

i'rox  ision  is  made  for  the  remoxal  and  stora.i^e  ol 
the  top  soil  from  the  trench  excavation,  and  this  mater- 
ial is  segregated,  to  be  afterwards  replaced  as  dressing 
on  the  surface  of  the  embankment.  Where  it  is  deemed 
expedient,  seeding  is  proceeded  with  during  the  season 
following  the  ])lacing  of  the  l)acklill.  thus  safeguarding 
the  top  soil  as  a  dressing  and  providing  a  neat  appear- 
ance to  the  finished  work.  In  the  settled  country  the 
borrows  are  also  seeded  and  the  accumulation  of  noxi- 
ous weeds  prexented.    'I'lie  finished  structure  thus  prc- 
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made  to  harmonize  with  the  surrounding  landscape  in 
such  a  way  as  to  be  least  noticeable. 


Grand   Pabos  Pulp  Mills 

Successful  Concrete  Construciion  Carried  Out 
During    Extreme    Winter    Weather— In- 
creased Cost  Offset  by  Saving  in  Time 

TlllC  recently  coniiileted  (irand  I'abos  mills  of 
the  St.  Lawrence  f'aper  &  Lutnber  Corporation 
is  a  very  remarkable  example  of  how  reinforced 
concrete  construction  can  be  carried  on  success- 
fully during  the  yxtremc  Canadian  winters.  This  big 
job  was  begun  late  in  the  summer  and  continued  right 
through  the  winter  with  hardly  a  let  up.  The  Aber- 
thaw  Construction  Com]>;niv,  of  l^.d^tiMi  were  the  con- 
tractors. 

'J"he  sjiecial  methods  used  during  the  c<il(l  weather 
were  essentially  similar  to  those  recommended  by  the 
Pijrtland  Cement  Association  in  their  recent  panii)hlct. 
"Concreting  in  Winter."  The  aggregate  was  heated 
by  steam  before  being  mixed  and  the  freshly  poured 
concrete  was  kept  from  freezing  by-  canvas  covers 
and  the  heating  of  the  building  interiors  with  the  usual 
salamanders.  .Although  the  greater  part  of  this  big 
job  has  now  been  comjileted  long  enough  to  show  any 
defects  which  might  be  caused  by  improper  work 
during  cold  weather,  no  such  defects  are  visible;  in 
fact,  all  the  winter  work  has  proven  to  be  exactly  as 
good  as  that  done  during  other  perii^ds  of  the  year. 

An  Extensive  Plant 

The  (irand  Pabos  Mills  are  larger  than  appear  in 
most  of  the  ])ictures  or  than  is  evident  from  a  casual 
inspection  of  this  interesting  plant.  This  is  due  in 
jiart  to  the  fact  that  many  of  the  buildings  are  of  one- 
storey  and  are  located  on  the  slope  of  the  hill.  The 
entire  plant,  however,  occuj)ies  a  tract  9(X)  feet  east 
and  west,  ;ind  700  feet  north  and  south.  The  present 
j)lant  contains  some  twenty  buildings,  among  the 
most  important  of  which  are  the  digester  house,  four 
blow   ]>its,  screen   room,  acid   plant,  bleachery,   paper 


Fix.  I    The  Grand  Pabos  inill  of  tlie  St.  Lawrence  Pulp  &  Lumber  Corporation,  showing  pulp  storase  building  in  forctfrouad, 

and  ofTice.  repair  and  supply  shops  in  the  rear. 


Till':    CONTR  ACT    R  laoRD 


M.in-li  :.>s.  I>)i: 


machine  rot)in,  pump  storeh(Hise,  siipjily  and  repair 
building,  electrolytic  plant,  boiler  and  engine  room, 
shipping  room  and  wood  room.  There  is  also  a  30,- 
OOO-gallon  tank  with  its  bottom  at  an  elevation  of  180 
feet  above  the  bay,  for  fire  j)rotection  purposes. 

This  company  controls  some  500  square  miles  of 
territory,  from  which  wood  pulp  is  being  cut.  The 
mill  receives  this  both  by  water  and  by  rail,  the  com- 
pany owning  a  private  railroad  running  into  the  lum- 
ber region.  The  finished  product  of  the  mill  can  also 
be  shipped  either  by  rail  or  water.  The  importance 
of  this  plant  at  the  time  construction  was  begun,  as 
now,  was  so  great  that  it  seemed  advisable  to  push 
construction  right  through  the  winter,  and  the  con- 
tractors have  denv>nstrated  beyond  any  reasonable 
doubt  that  concrete  work  can  be  carried  on  during 
freezing  weather  just  as  at  any  other  time  of  the  year. 


Fig.  2— Working  on  retaining  wall  on  north-western  side  of  pulp 
storage  building  during  January. 

The  officers  say  that  while  the  cost  of  winter  work 
is  necessarily  somewhat  more  than  that  during  the 
warmer  months  of  the  year,  the  increased  cost  is  not 
at  all  proportional  to  the  saving  in  time  on  such  jobs 
as  the  Grand  Pabos  Mills  described  here. 


Programme  of   Canadian  and  International 
Good  Roads  Congress  will  be  Practical 

THE  programme  of  the  Fourth  Annual  Canadian 
and  International  Good  Roads  Congress,  to  be 
held  at  the  Horticultural  Building,  Lansdowne 
Park,  Ottawa,  from  April  10th  to  i4th  inclusive, 
has  been  arranged  to  cover  a  wider  and  more  practical 
field  than  any  of  the  three  preceding  conventions  held 
under  the  auspices  of  the  Dominion  Good  Roads  Asso- 
ciation. It  is  aimed  to  make  the  papers  and  discus- 
sions of  practical  value  to  all  who  are  interested  in 
good  roads,  technicalities  being  avoided  as  far  as  pos- 
sible. The  morning  sessions  will  be  devoted  almost 
entirely  to  the  consideration  of  rural  road  problems, 
with  an  avoidance  of  technical  terms,  while  the  after- 
noon sessions,  though  dealing  largely  with  urban  street 
methods,  and  involving  technical  descriptions  to  a  cer- 
tain extent,  will  be  within  the  comprehension  of  the 
lay  delegates.  Experts  from  the  United  States,  as 
well  as  those  belonging  to  the  Dominion,  will  deal  with 
the  various  subjects.  Amongst  these  may  be  men- 
tioned Mr.  Paul  D.  Sargent,  chief  engineer  of  the  Maine 
Highways  Commission,    who    will    treat    of    modern 


inethuds  <il  constructing  and  maintaining  gravel  and 
macadam  roads,  on  which  subject  he  is  an  authority ; 
also  Col.  W.  D.  Sohier,  chairman  of  the  Massachusetts 
Highways  Commission,  who  will  take  up  the  question 
of  road  surfaces  from  the  viewpoint  of  traffic  require- 
ments. Prof.  Blanchard,  of  Columbia  University,  New 
York,  another  United  States  authority  on  matters  per- 
taining to  road  work,  will  describe  the  best  and  most 
economical  methods  of  surface  maintenance  with  road 
oils.  A  paper  on  brick  pavements  will  be  read  by  Mr. 
D.  T.  Black,  city  engineer  of  Welland,  Ont.,  and  Mr. 
T.  Harry  Jones,  city  engineer  of  Brantford,  will  pre- 
sent one  on  concrete  pavements  for  city  and  country 
roads.  Mr.  W.  G.  Yorston,  road  commissioner  for 
Nova  Scotia,  will  deliver  an  address,  and  Air.  Thomas 
Adams,  of  the  Dominion  Conservation  Commission, 
will  deal  with  the  subject  of  roads  in  their  relation 
to  town  planning.  Mr.  R.  B.  Morley,  secretary  of  the 
Ontario  Safety  League,  will  also  speak  regarding  the 
work  accomplished  by  that  body.  An  important  paper 
will  be  that  by  Mr.  L.  H.  Reineck,  of  the  Geologic 
Survey,  Dominion  Department  of  Mines,  who  will  take 
up  the  subject  of  the  location  of  deposits  of  road  ma- 
terials throughout  the  country.  In  all  some  eighteen 
papers  will  comprise  the  programme,  while  about  sixty 
engineers  and  road  builders  of  standing  have  been  in- 
\  ited  to  lead  in  the  ensuing  discussions. 

The  governments  of  Quebec  and  Ontario  will  both 
be  represented  by  cabinet  ministers  and  officials.  From 
Ontario  are  ex])ected  Hon.  F.  G.  Macdiarmid,  Minister 
if  Public  Works,  Mr.  Geo.  S.  Henry,  M.P.P.,  and  Mr. 
W.  A.  McLean,  Deputy  Minister  of  Highways,  ex- 
resident  of  the  American  Road  Builders'  Association, 
and  past  president  of  the  Dominion  Good  Roads  Asso- 
ciation. Mr.  McLean  will  give  an  address,  supple- 
mented with  an  exhibition  of  slides  showing  French 
road  scenes.  These  will  be  doubly  interesting,-  not 
only  as  illustrating  France's  road  system,  but  also  as 
showing  localities  over  which  fighting  has  occurred. 
Serious  illnesses  have  prevented  Mr.  McLean's  attend- 
ance at  the  last  two  congresses,  and  his  presence  will 
be  much  appreciated  at  the  coming  convention.  The 
Quebec  Government  will  be  represented  by  Hon.  J.  A. 
Tessier,  Minister  of  Roads,  and  Hon.  Walter  Mitchell, 
Provincial  Treasurer,  and  Mr.  Mitchell  will  speak  on 
road  finances.  Mr.  B.  Michaud,  Deputy  Minister  of 
Roads  for  Quebec,  and  road  engineers  Henri,  Fafard 
and  Eraser  will  also  take  part  in  the  proceedings.  The 
official  representative  of  the  Dominion  Government  has 
not  yet  been  designated,  but  it  is  expected  that  the 
importance  of  the  good  roads  movement  will  be  re- 
cognized by  the  participation  of  one  or  more  high  per- 
sonages. Archbishop  Gauthier  and  Bishop  Roper,  of 
Ottawa,  have  been  invited  to  attend  the  opening  ses- 
sion. 

The  provincial  road  associations  will  also  have  offi- 
cial delegates  in  attendance.  These  will  include  Mr.  S. 
L.  Squire,  honorary  president  of  the  Ontario  Good 
Roads  Association  ;  Mr.  C.  R.  Wheelock,  the  new  presi- 
dent of  the  same  organization  ;  and  Mr.  Fred  G.  Pear- 
son, president  of  the  Nova  Scotia  Good  Roads  Asso- 
ciation. 

The  exhibition  of  road-making  machinery,  to  be 
held  in  conjunction  with  the  Congress,  will  be  the 
most  complete  yet  assembled  in  Canada,  It  will  in- 
clude exhibits  of  machiner}-  for  highways  and  streets, 
road  materials,  engineering  instruments,  equipment, 
municipal  improvements  and  government  road  models. 
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Cost  Accounting  for  the  Contractor 

Its  Relation  to  His  Organization  —  Data  Should  Not  be  Concealed  if 
Good  Results  are  Desired — Five  Essential  Features  of  a  Cost  System 
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VERY  contractiiifj  organization  must  have  a 
cost  system  of  some  sort,  however  crude.  A 
liit-and-niiss  ])laii  never  works  successfully.  Any 
cost  system,  however,  is  valueless  miless  used 
by  the  entire  organization,  and  a  contractor  vvho  is 
not  prepared  to  make  his  costs  open  and  accessible  is 
almost  as  well  off  without  a  system  at  all.  This  idea 
was  brought  out  by  Leslie  H.  Allen  in  a  paper  read 
at  the  recent  meeting  of  the  American  Concrete  In- 
stitute. His  paper,  abstracted  below,  discusses  the  es- 
sential features  of  a  good  cost  system  for  contractors 
and  show'^  how  such  a  system  may  prove  of  valuable 
benefit. 

A  sy^u•ul  i>i  co^l  acciiunting  to  be  of  any  value  to 
a  contractor  must  have  its  data  accessible  to  and  under- 
stood by  everyone  in  his  organization  who  has  any- 
thing to  do  with  costs.  It  is  valueless  if  it  is  kept  a 
secret.  A  proper  system  of  cost  accounting  may  be 
likened  to  an  expensive  tool  or  machine — of  great  value 
when  working,  but  an  unjustifiable  expense  if  kept  idle 
most  of  the  time. 

The  contractor  who  thinks  that  his  unit  costs  are 
a  trade  secret  and  that  the  circulaticm  of  information 
regarding  his  costs  will  do  him  an  irreparable  injury  is 
making  a  great  mistake.  If  his  costs  are  higher  than 
his  competitor's  these  competitors  will  lose  business 
if  they  use  them.  If  his  costs  are  lower  competitors 
will  lose  money  if  they  use  them.  It  is  efficiency  and 
not  cost  data  that  makes  for  low  costs.  The  cost  data 
simplj^  point  the  way  to  eflkiency  and  show  the  fail- 
ures to  reach  it.  For  this  reason  the  writer's  firm  has 
not  hesitated  to  make  public  its  costs  at  any  time. 
We  feel  that  if  we  make  lower  costs  than  our  com- 
petitors it  is  because  we  have  the  men  and  the  brains 
needed  to  do  it.  Others  cannot  equal  our  costs  simply 
because  they  kn(jw  them.  On  the  other  hand,  if  our 
costs  are  higher  than  the}-  should  be  no  one  gets  from 
their  publication  any  valuable  information  that  can 
give  them  an  advantage. 

Cost  System  Stimulates  Interest  in  Work 

Very  many  contractors  Iiave  the  labor  costs  dis- 
tributed by  a  timekeeper  and  worked  up  in  his  spare 
time  by  the  bookkeei)er,  and  the  results  are  only  seen 
by  the  boss.  Neither  man  understands  his  work  or  can 
show  any  enthusiasm  for  it.  The  opposite  of  this  is 
the  case  on  our  work,  and  it  is  sometimes  quite  em- 
barrassing to  the  writer  to  be  called  upon  to  adjudicate 
in  cases  where  knotty  points  are  being  discussed  with 
great  earnestness  by  our  timekeepers  and  foremen, 
such  as  whether  repairing  forms  damaged  by  the  stri])- 
pers  should  be  charged  to  stripping,  erecting,  or  mak- 
ing. The  fact  that  such  interest  is  shown  in  minor 
points  indicates  a  real  interest  in  efficient  work  and 
Ipw  costs  all  down   the   line. 

The  concealment  of  cost  data  is  one  of  the  reasons 
why  it  is  so  difficult  to  get  accurate  results.  No  em- 
l)loyee  can  take  intelligent  interest  in  work  which  is 
meaningless  to  him.  The  contractor's  problem  in  any 
system  of  cost  accounting  is  not  to  so  conceal  the 
costs  that  no  one  but  tlio  boss  can  c:ct  them  or  under- 


stand them,  but  to  make  them  accessible  to  and  under- 
stood by  the  greatest  possible  number  of  i)eople  in 
his  f)rganization.  The  more  people  he  can  educate  to 
understand  cost  analysis  in  his  organization,  the  more 
intelligently  and  sensibly  is  his  work  going  to  be 
handled.  Not  only  this,  but  it  is  very  desirable  that 
the  architect  or  engineer  should  have  some  idea  as 
to  the  costs  of  the  work  being  done  by  the  contractor 
under  his  direction. 

Cost  Scheme  Saves  Money 

There  occur  to  the  writer's  mind  incidents  on  con- 
struction work  performed  by  his  firm  where  the  en- 
gineer's knowledge  of  what  the  work  was  costing  has 
led  him  to  allow  modifications  in  the  design  which 
have  saved  much  money  for  clients,  whereas  if  the 
cost  accounts  had  been  concealed  suggestions  and  ar- 
guments regarding  a  change  in  the  design  would  have 
gone  unheeded.  For  instance,  on  a  recent  job  where 
the  depth  of  column  footings  varied,  owing  to  bad 
ground,  the  engineer  desired  to  build  all  footings  the 
same  thickness  and  to  start  all  columns  at  the  same 
height  and  to  make  up  the  different  depths  between 
top  of  footing  and  bottom  of  column  by  pyramids  of 
concrete,  each  one  of  which,  of  course,  would  need 
separate  forms  of  varying  shapes.  Instead  of  argu- 
ing on  a  matter  of  opinion  we  were  able,  after  build- 
ing two  or  three,  to  demonstrate  that  this  method 
was  much  more  expensive  than  putting  additional 
concrete  into  the  footings,  and  we  were  allowed  to 
make  the  change. 

There  are  five  essential  features  of  a  contractor'^ 
cost  system : 

I'irst,  the  estimate. — (a)  An  estimate  for  each  job 
is  made,  based  on  the  costs  of  earlier  jobs  of  similar 
nature,  (b)  This  estimate  should  be  analyzed  to 
show  first  the  quantities,  unit  costs,  and  total  cost- 
of  each  item  of  labor,  and  then  the  quantities  and  esti- 
mated prices  of  each  item  of  material  and  each  sub- 
contract. 

Second,  a  daily  labor  cost  report  showing  the  labor 
costs  of  each  day's  work. 

Third,  a  weekly  labor  cost  report  showing  in  par- 
allel columns  the  estimated  and  actual  quantities,  unit 
costs,  and  total  costs  of  the  work  performed. 

Fourth,  a  monthly  statement  of  the  cost  of  materi- 
als and  sub-contracts  purchased  or  ordered,  showing 
in  parallel  columns  estimated  and  actual  costs. 

Fifth,  a  final  summary  made  at  the  close  of  the 
job  showing  the  total  cost  of  all  labor  and  material. 

Estimate  a  Source  of  Valuable  Information 

In  many  offices  the  estimate  is  locked  up  in  the  safe 
the  day  the  contract  is  signed,  and  never  sees  the  ligiit 
of  day  again.  The  estimate  is,  or  should  be,  the  result 
of  the  estimators  study  of  cost  data  on  preceding  jobs, 
and  is  therefore  the  standard  set  for  the  cost  of  the  job 
for  which  it  was  made.  With  it  daily  labor  costs  and 
material  purchases  should  be  compared.  It  contains 
much  valuable  information  that  is  most  useful  to,  and 
-should  he  made  u.se  of  by,  the  contractor's  force.     In 
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(irder  that  it  may  be  of  the  greatest  possible  use  it 
should  be  in  sufficient  detail  to  show  in  separate  items 
the  various  kinds  and  classes  of  work  done  by  different 
gangs,  and  it  is  best  to  make  an  analysis  of  the  esti- 
mate into  two  main  divisions: — Labor;  material  (sub- 
contracts and  all  items  not  classed  as  labor).  The 
total  of  the  first  division  therefore  gives  the  estimated 
total  payroll  and  shows  how  it  is  expected  that  this 
will  be  spent  upon  carpenters,  masons,  laborers,  etc. 
The  second  division  shows  in  detail  the  quantities  of 
material,  sub-contract  work,  etc.,  item  by  item. 

Who  should  see  and  use  this  valuable  information 
and  work  to  these  standards? 

First,  the  general  superintendent,  as  it  gives  him 
a  standard  of  performance  by  which  he  can  measure 
his  job  superintenclents  and  foremen.  It  tells  him 
more  in  a  few  minutes  about  the  supply  of  materials 
and  sub-contracts  than  would  a  day's  studying  of  the 
plans,  and  in  general  is  a  big  help  to  him  in  supervis- 
ing the  em])loyment,  supply  of  material,  progress,  etc. 

Second,  the  job  superintendent  needs  more  than 
anyone  to  see  the  estimate.  From  it  he  can  see  what 
the  firm  expects  him  to  accomplish  in  the  way  of 
costs  and  his  criticisms  of  the  estimate  should  prcJve 
helpful  to  the  estimator.  With  it  he  can  confer  with 
the  purchasing  agent  of  the  company  and  with  the 
local  dealers  from  whom  he  has  to  buy  supplies  and 
without  a  lot  of  computation  on  his  part  he  can  place 
the  orders  for  much  of  his  material.  From  the  sub- 
divisions of  the  analysis  he  can  determine  t-he  sort  of 
organization  that  should  be  j^laced  upon  the  work,  how 
many  carpenter  foremen,  how  many  carjjenters,  the 
size  of  the  labor  gang,  the  number  of  mechanics,  etc. 
Reading  the  estimate  will  call  to  his  mind  all  the  work 
that  has  to  be  done.  The  estimate  shows  him  the  quan- 
tities of  materials  he  has  to  receive  and  he  can  plan 
for  their  efficient  storage. 

Third,  the  purchasing  agent,  b'rom  the  material 
section  he  prepares  a  more  detailed  schedule  and  by 
taking  dates  from  the  progress  schedule  he  can  pre- 
pare for  his  own  use  a  list  showing  all  materials  re- 
(piired  and  the  dates  required  in  order  that  he  may 
start  in  buying  intelligently  and  see  that  everything  is 
delivered  on  time.  He  has  a  valuable  check  on  the 
bids  received. 

Fourth,  the  scheduling  men  also  should  receive  the 
material  section  of  the  estimate  and  check  their  quan- 
tities by  it.  From  the  purchasing  agent  they  receive 
notice  of  the  dates  these  schedules  are  required  in 
order  that  he  may  buy  them  and  have  them  delivered 
at  the  job  in  time. 

Fifth,  the  foremen  of  brickmasons,  carpenters, 
concrete  gangs,  etc.,  should  be  told  what  are  the  esti- 
mated costs  of  their  work,  and  shown  from  week  to 
week  how  their  work  com])ares  with  the  estimate. 

Daily  Labor  Costs  Effective 

The  second  ini])ortant  feature  of  a  cost  accounting' 
system  is  a  daily  report  of  the  labor  costs.  These  are 
best  prepared  on  the  job  and  should  l)e  in  the  job 
su])ermtendent's  liands  l)y  9  o'clock  the  next  morning. 
If  each  carpenter  foreman  is  told  what  are  the  esti- 
mated costs  on  the  operations  he  is  performing  and 
is  notified  every  day  as  to  whether  he  is  keeping  with- 
in or  overrunning  his  costs,  it  is  sure  to  have  its  effect. 
We  frequently  jjlot  the  ]irincipal  items  graphically  on 
a  chart  which  not  tinly  the  foremen  but  the  workmen 
can  see  as  they  check  in  and  out.  The  lowest  laborer 
takes  a  cheerful  and  even  enthtisiastic  interest  in  the 


vagaries  of  the  wandering  line  that  shows  the  cost  of 
the  work  he  is  doing. 

It  is  best  to  keep  the  cost  acccnnits  on  the  job 
instead  of  in  the  head  office.  Costs  to  be  of  any  use 
should  be  fresh,  not  stale.  If  the  sup^intendent  knows 
at  9  o'clock  the  very  next  day  that  concrete  costs  20 
cents  a  yard  more  to  put  in  than  on  the  preceding  day 
he  can  talk  it  over  with  his  foreman  while  the  matter 
is  fresh,  and  investigate  and  remedy  the  fault;  but  if 
the  news  does  not  come  to  him  until  a  week  or  ten 
days  after  the  work  in  cpiestion  is  done,  it  is  too  late 
to  do  anything,  it  is  not  necessary  to  have  these  daily 
cost  reports  go  through  the  main  office  in  any  case,  as 
they  come  in  too  often  and  contain  too  great  a  mass 
of  detail  to  be  of  much  l:)enefit  to  the  general  super- 
intendent. The  daily  costs  point  out  to  the  jcjb  sup- 
erintendent an  occasional  high  spot  that  he  has  missed, 
and  are  an  unfailing  barometer  of  the  job. 

Weekly  Labor  Report 

'ilie  third  essential  of  a  cost  system  is  a  weekly 
labor  report.  This  should  show  in  parallel  columns 
the  estimated  and  actual  cpiantities,  unit  costs,  total 
costs,  and  saving  or  overrun.  The  amount  of  detail 
maj'  vary  in  different  organizations  but  should  be 
sufficient  to  give  an  intelligent  account  of  the  oi)era- 
tions.  This  statement  should  be  furnished  to  officers 
of  the  company  as  well  as  to  the  job  superintendent. 
For  the  benefit  of  the  former  the  main  facts  can  be 
condensed  into  a  very  few  items  by  the  use  of  a  simple 
summary.  This  statement  gives  a  sort  of  review  of 
the  job's  operations  to  date.  It  should  go  to  the  gen- 
eral su])erintendent  and  the'  estimator  in  the  head 
office.  The  latter  particularly  needs  to  know  the  fluc- 
tuations in  costs  in  order  that  he  may  check  up  his 
judgment  with  actual  facts  and  learn  the  costs  of  any 
new  sort  of  work. 

Monthly  Labor  Costs 

The  fourth  essential  feature  o{  a  cost  system  Ts  a 
monthly  report  showing  in  tabular  form  the  estimated 
and  actual  costs  and  quantities  of  the  materials,  and 
amounts  of  sub-contracts  and  other  expenses  incur- 
red. By  adding  together  the  savings  or  overruns  on 
the  labor  and  materials  the  contractor  can  tell  every 
month  just  how  far  behind  or  ahead  of  estimate  his 
job  is,  and  can  make  an  intelligent  forecast  as  to  how 
much  can  be  saved  or  will  be  lost  on  the  remainder  • 
of  the  job.  Such  information  is  rarely  to  be  found  in 
a  contractor's  office,  but  is  of  great  value  to  him,  and 
in  itself  is  worth  almost  all  the  time  and  expense  that 
should  be  put  in  on  a  cost  accounting  S3'stem.  'fhis 
statement  should,  of  course,  go  to  the  job  and  gen- 
eral sui)erintendents  who  are  using  the  materials,  to 
the  purchasing  agent  who  spends  the  money,  and  to 
the  estimator  who  finds  it  a  most  valuable  check  in 
liis  work. 

Final  Summary  Gauges  Future  Work 

The  fifth  essential  feature  is  a  final  summary  of  the 
job  costs  made  u])  in  the  same  form  as  the  original  es- 
timate, which  should  be  filed  for  future  use.  A  copy 
should  be  given  to  the  job  superintendent  as  a  record 
of  what  he  had  accomi)lished,  and  to  the  general  sup-  ^ 
erintendent  as  a  permanent  reference  for  him,  in  order 
that  he  luay  have  something  to  judge  by  in  his  criti- 
cism of  future  jobs.  'Clie  estimator  should  have  a  copy, 
as  it  is  his  chief  authority  for  ])rices  he  places  u])on 
new   estimates. 
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Grain  Elevators  in  Western  Canada 

Handling  Grain  on  a  Go-operative  Basis  by  Largest  Elevattfr 
Gompany  in  the  World  —  Description  of  a  Standard  Building 

; By  W.  A.  S.  Napier 


Tl  1 1'^  }4rcnvtli  of  the  Saskatclievvan  Co-upcrativi- 
I'-lcvator  Coin])any,  I^iniitcd,  has  been  little- 
short  of  ])hciioinenal.  It  oifjanizcd  its  first 
"Local"  ill  1911,  and  in  that  year  built  47  ele- 
vators. To-day  it  owns  261  elevators  and  is  known 
as  the  largest  elevator  company  in  the  world. 

This  comi)aiiy  seems  to  have  made  a  special  study 
of  the  farmers'  needs  and  has  developed  its  business 


the    main    building;    features 


technical    descri])tion 
will  be  of  interest. 

A  Standard  Elevator 

The  foundation  is  of  concrete  and  consists  of  six 
l)iers,  3  ft.  x  11  ft.  x  3  ft.  high  resting  on  a  concrete 
mattress  11  ft.  x  32  ft.  x  12  ins.  All  the  piers  are  con- 
nected at  the  ends  by  a  12-in.  concrete  wall  and  rein- 


Fig.  1.— Interior  working  of  Elevator  with  arrangement  of  special  bins,  also  exterior  view  showing  power  house  in  front  and  side. 


with  this  object  in  \icw.  A  \isit  to  any  one  of  its 
elevators  will  readily  conlirni  this  statement  and  show 
that  everything  has  bOen  done  for  the  handlins;  of 
the  farmer's  grain  to  his  com])lete  satisfaction. 

There  is  a  construction  dei)artmeiU  at  the  liead 
ofifice  which  is  responsible  tor  the  building  of  elevators 
and  the  upkeep  of  existing  ones.  Plans  and  s|)ecitica- 
tions  are  pre])ared  there,  and,  as  .soon  as  climatic  con- 
ditions allow,  working  gangs  are  sent  o\it  to  the 
various  centres  at  which  elevators  are  to  be  built. 
Thirty  new  elevators  are  to  be  built  this  spring  and 
the  ])relimiii;\ry  work  is  proceeding  ra])idl\-.     A   short. 


forced  with  >i-in.  twisted  steel  bars.  Tiie  top  of  the 
l)iers  is  cinered  with  two  thicknesses  f>f  2  in.  x  6  in. 
and  capi)ed  with  S  in.  x  12  in.  x  10  ft.  sill  timbers.  ii|>on 
which  rests  the  3  in.  x  12  in.  flixir  joists  and  8  in.  x 
12  in.  wall  timbers,  which  recei\-t  the  2  in.  x  4  in.  crib 
wall.  The  floors  of  the  muin  bins  are  made  from  3  in. 
X  12  in.  joists  covered  with  two  thicknesses  of  common 
Ixiards,  and  these,  in  the  working  part  of  the  elevator, 
are  made  from  3  in.  x  S  in.  joist,  and.  one  thickness 
common  boards  and  one  thickness  6  in.  D  and  M  fliwr- 
ing.  The  exterior  of  the  elevator  is  covered  with  6  in, 
bevel   sirling  and  roofs   with   cedar  shingles.     Special 
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attention  has  been  i)aid  to  driveway  and  approaches, 
the  enclosed  driveway  being  12  ft.  x  56  ft.  with  a  4  ft. 
X  18  ft.  scale  bay,  the  gradient  to  approaches  being 
■}'4  in.  in  12  in.  or  less  and  not  less  than  12  ft.  wide. 

Special  Binning 

.V  main  feature  is  the  attention  given  to  special  bin- 
ning, particularly  in  the  construction  of  later  elevators. 
In  this  connection  it  is  interesting  to  note  that  special 
binning  was  considered  by  many  of  the  line  companies 
as  obsolete,  and  that  any  company  who  favored  such 
a  system  was  courting  trouble.  The  fact  that  75  per 
cent,  of  the  grain  which  passes  through  this  company's 
elevators  is  special  binned  testifies  to  the  popularity 
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Fig.  2.    Arrangement  of  bins  and  capacity. 

of  the  venture.  There  are  twenty-one  bins  with  one 
cleaner  bin,  sixteen  holding  1.500  to  1,600  bushels  with 
four  centre  bins  holding  1,000  to  1,200  bushels  and  one 
bin  for  cleaning  seed  grain,  having  a  total  storage  ca])a- 
city  of  30,000  bushels.  In  order  to  utilize  space  the 
cleaner  has  been  moved  to  a  position  over  the  drive- 
way. Its  former  position  over  the  hopper  scale  inter- 
fered with  the  new  bin  arrangement  instituted. 

Neither  the  farmer  nor  the  company  can  attach 
too  much  importance  to  the  weighing  of  the  grain. 
Great  care  has  to  be  exercised  and  the  best  possible 
equipment  used  both  in  weighing  in  and  weighing  out. 
There  are  two  scales,  one  1/6  ton  16  x  8  platform 
dump  scale  for  weighing  the  grain  on  receipt  at  the 
elevator,  the  other  a  hop])er  scale,  capacity  100  bush- 
els, for  weighing  grain  before  loading  from  bins. 

After  the  grain  is  weighed  it  is  dinnped  into  a 
receiving  pit,  all  pits  being  made  with  sufficient  pitch 
so  that  grain  will  clean  out  without  sweeping.  By 
means  of  a  hand  lever  the  grain  is  directed  into  the  leg, 
then  elevated  into  the  bin  allotted  for  its  use..  Each 
pit  is  protected  against  moisture  by  the  use  of  a 
heavy  steel  pan,  24  ft.  long  by  9  ft.  deep. 

Elevating  and  Loading 

All  the  elevators  are  equipped  with  two  legs.  These 
legs  are  furnished  with  11-in.  4-ply  rubber  belting  with 
5  X  I0y>  buckets  j)laced  a  foot  apart.  This  equipment 
is  of  great  benefit  to  the  farmer,  es])ecially  in  the  fall, 
when  trafific  is  often  congested.  The  two  legs  working 
together  quickh-  clear  the  pit,  thus  saving  valuable 
time,  and  enabling  the  farmer  to  dump  his  grain  with- 
out unnecessary  dela\-.  They  operate  just  as  advant- 
ageously in  clearing  a  bin  into  a  car,  vhich  can  be 
done  in  thirty-five  minutes. 


All  the  grain  for  storage  is  discharged  from  the 
legs  into  a  Gerber  spout  which  is  regulated  by  a  hand 
lever  and  dial  on  the  main  floor.  This  dial  indicates 
the  number  of  the  bin  the  agent  has  allotted  for  the 
grain,  and  by  adjusting  the  dial  the  spout  can  be  so 
manipulated  as  to  discharge  the  grain  into  the  spout 
necessary  to  convey  it  to  its  allotted  place. 

To  empty  a  bin  a  hand  lever  is  used  to  discharge 
the  grain  into  the  spout,  each  bin  having  a  separate 
spout,  and  each  spout  emptying  into  the  hopper  scale. 
The  grain  is  then  deposited  into  -a  pit  from  which  the 
legs  elevate  it  to  the  Gerber  spout,  which  empties  into 
a  direct  spout.  This  connects  directly  with  the  flexible 
spout  used  for  loading  the  car. 

Cleaning  the  Grain 

Grain  is  cleaned  by  a  No.  6  Monitor  cleaner  hav- 
ing a  capacity  of  from  400  to  800. bushels  per  hour, 
according  to  the  arrangement  of  screens,  and  is  suit- 
ably equipped  for  treating  all  kinds  of  grain.  There  is 
also  a  kettle  for  testing  grain  (weight  to  the  bushel) 
and  a  testing  scale  for  dockage.  Fire  extinguishing 
apparatus  is  installed  and  every  precaution  taken  to 
insure  the  grain  from  fire.  The  engine  room,  situ- 
ated at  the  rear,  is  equipped  with  a  12  horse  power 
Foos  engine,  combination  gasoline  and  coal  oil,  which 
furnishes  the  motive  power  for  working  the  elevator. 
Part  of  the  engine  room  is  used  as  an  office.  All  ma- 
terials used  in  c(jnstruction  are  first  class,  and  every- 
thing is  done  to  secure  the  best  available  workman- 
ship. Great  care  is  exercised  in  building  the  bins  to 
])revent  any  possible  chance  of  leakage,  all  hopper 
bins  being  steel  lined  and  made  tight. 

For  solidity  of  construction,  adaptability  to  the 
farmer's  needs,  and  all-round  efficiency  it  is  believed 
these  elevators  cannot  be  surpassed.  Every  one  built 
is  a  real  investment  to  the  farmer,  and  it  should  be 
a  matter  of  great  satisfaction  to  hiin  to  know  that  he 
can  ship  his  grain  to  his  own  elevator,  one  in  which 
he  has  a  financial   and  co-operative  interest. 


Methods  of  Construction  and  Design  Chiefly 
Responsible  for  Timber  Bridge  Floor  Fires 

MANY  bridges  arc  provided  with  wooden  floor 
decks  and  driveways.  Criticism  is  often  di- 
rected against  this  type  of  construction  on 
account  of  the  apparent  fire  hazard.  A  writer 
in  the  Engineering  News  discusses  the  fire  possibilities 
of  timber  floor  decking,  drawing  his  conclusions  from 
an  investigation  of  a  fire  on  the  McKinley  Bridge  at 
St.  Louis,  a  timber-floored  structure  on  which  two 
fires  have  occurred  within  three  months.  The  drive- 
way of  this  bridge  is  constructed  of  8  in.  by  16  in. 
creosoted  stringers  over  which  hardwood  slats,  1  inch 
thick,  were  laid  on  edge.  A  careful  examination  showed 
that  in  both  fires  the  only  portion  of  the  driveway 
which  burned  to  any  great  extent  was  the  creosoted 
stringers,  the  hardwood  slats  immediately  above  the 
stringers  being  practically  untouched.  Investigation 
served  to  point  out  that  the  ignition  of  the  timbers 
was  facilitated  by  the  condition  of  the  driveway.  Many 
of  the  slats  are  broken  at  the  ends  due  to  heavy  traffic, 
so  that  numerous  holes  occur  in  some  of  them  all  the 
way  through  ;  in  other  cases  only  partially  through. 
Many  of  these  holes  are  filled  with  chips  and  slivers 
of  wood,  dry  manure  and  other  highly  inflammable 
material,  and  it  seems  likely  that  the  debris  in  one 
of  these  holes,  after  being  ignited  by  a  lighted  match 
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or  cifiarclte  stub,  IransmuteJnne  tire  to  the  stringers 
uiulenieath.  'J"he  fire  was  not  caused  from  sources 
beneath  the  structure.  After  careful  study  of  these 
two  fires,  the  writer  is  of  the  opinion  that  the  chief 
reason  for  the  high  lire  hazard  of  timber  decks  is  in 
the  method  of  construction.  The  hardwood  slat  deck 
with  the  slats  placed  on  edge  is  bound  to  tear  and 
break.  Slats  placed  on  edge,  under  heavy  traffic,  af- 
ford the  weakest  possible  resistance  and  can  in  na  way 
be  com])arcd  to  the  resistance  offered  by  the  same 
wood  when  placed  so  that  the  wear  comes  on  the  ends 
of  the  fibres  as  in  the  case  of  wood  block.  Where 
such  slat  construction  is  used,  it  should  have  a  solid 
deck  between  the  slats  and  the  timber  beams,  and  the 
slats  should  not  be  used  as  on  the  McKinley  Bridge. 
A  very  much  more  efficient  method  of  coiistruction  con- 
sists of  building  a  solid  deck  and  placing  the  regular 
crcosoted   wood  blocks   on   this   closed   deck. 

A  number  of  recent  fires  on  bridges  with  wooden 
beams  and  floors  have  brought  out  the  criticism  in 
some  quarters  that  the  use  of  wooden  construction 
was  not  warranted  on  highway  bridges.  The  writer 
has  examined  three  such  cases  during  the  past  year, 
and  in  every  instance  the  fire  was  due  not  so  much 
to  the  fact  that  wood  was  used  as  it  was  to  the  faulty 
construction.  There  is,  of  course,  no  gainsaying  that 
untreated  or  crcosoted  timbers  will  burn  when  i)ut 
under  conditions  where  ignition  is  possible.  This, 
however,  is  no  reason  for  absolute  condemnation  of 
wooden  construction.  No  structural  material  is  per- 
fect, and  it  is  good  j)ractice  in  every  instance  so  to 
safeguard  structural  materials  that  their  various  de- 
fects may  cause  as  little  trouble  as  possible.  Where 
bridges  are  iiuilt  of  steel,  the  utmost  care  is  usually 
exercised  in  keeping  them  {)ainted  with  proper  paint, 
so  as  to  avoid  rusting.  Tn  the  same  manner  it  is  mis- 
use of  a  good  material,  like  timber,  to  use  it  where 
the  chances  are  that  it  will  not  serve  its  best  purposes. 

In  the  fire  referred  to,  the  ignition  was  undoubt- 
edly caused  by  sparks  falling  into  rotten  portions  of 
the  roadway  and  of  the  substructure.  These  more  or 
less  decayed  jjarts  glow  and  then  set  fire  to  the  sound 
wood.  The  safe  ])ractice  is  to  use  only  properly  pre- 
served stringers.  This  will  effectually  guard  against 
any  decay  taking  place,  which  is  not  only  desirable 
from  a  strength  stand])oint.  but  from  a  fire-resistant 
standpoint.  These  stringers  should  then  be  properly 
protected  against  ignition  from  above,  where  the 
greatest  danger  usually  occurs.  Such  protection  can 
readily  be  given  by  putting  on  a  solid  deck  and  con- 
structing the  roadway  of  an  approved  type  <if  crco- 
soted wood  block. 

Whatever  criticism  is  directed  against  the  timber 
construction  as  a  matter  of  ])olicy  should  be  directed 
against  faulty  construction  and  design  rather  than  any 
inherent  c|uality  in  the  material.  Properly  designed 
and  constructed  bridges  of  timber  construction  have 
stood  for  many  years  without  deterioration,  and  the 
occurrence  of  fires,  such  as  the  one  herein  described, 
should  be  regarded  as  the  exception  rather  than  the 
rule. 


Sons   Company,    l.oiidon.   (>hl.      'J  he 

Canadian  Theatres  Company,  Limited,  also  of  London. 

The  entire  building  will  be  remodelled,  the  only 
portion  to  be  utilized  being  the  stage  wall.  The  re- 
building will  increase  the  seating  capacity  from  1,300 
t(j  2,500.  The  front  portion  will  consist  of  the  entrance, 
above  which  will  be  three  storeys  to  be  used  as  man- 
agement offices,  and  in  the  rear  will  be  the  theatre 
itself,  consisting  of  the  auditorium,  balcony  and  gal- 
lery. The  main  entrance  and  exit  will  be  on  St.  Cath- 
erine Street  West,  while  there  will  be  three  other  exits. 
one  at  each  corner  of  the  building. 

It  is  proposed  to  rebuild  the  side  walls,  removing 
one  6  ft.  and  the  other  10  ft.,  which  will  make  the 
theatre  16  feet  wider;  this  also  necessitates  the  re- 
building of  the  proscenium  arch.  The  foundations  will 
be  of  concrete,  and  the  exterior  of  polychrome  brick. 
The  balcony  and  gallery  are  to  be  carried  on  canti- 
levers, so  as  to  give  a  clear  view  of  the  stage  from 
every  point.  The  walls  will  be  plastered  on  the  in- 
terior, and  a  scheme  of  classical  decoration  carried  out. 
The  building  will  be  as  fireproof  as  it  is  possible  to 
make  it,  the  doors  being  calsomined  and  of  fireproof 
construction,  while  the  floors  will  be  of  concrete.  No 
wood  is  to  be  used. 

The  plans  pnjvide  for  a  marquee  of  wrought  iron 
over  the  entrance.  Staircases  of  marble  and  cement 
with  iron  rails  lead  to  the  balcony  and  gallery;  these 
will  be  without  bends,  the  object  being  to  allow  free 
access  to  the  upper  parts  of  the  house  and  al.so  to 
facilitate  the  exit  of  the  seat  holders.  A  large  checking 
room  will  be  placed  near  the  ticket  office  on  the  audi- 
torium floor.  The  boxes  total  17,  and  will  be  reached 
either  from  the  auditorium  or  from  the  balcony  and 
gallery. 

Retiring  rooms,  toilets  and  telephone  room  will  be 
situated  in  the  basement,  and  retiring  rooms  and 
toilets  will  also  be  on  the  balcony  and  gallery  floors. 

The  lighting  will  be  direct  and  indirect  electric 
with  a  large  central  fixture  in  the  ceiling  and  semi- 
enclosed  lamps  in  the  auditorium.  A  complete  instal- 
lation for  producing  mechanical  lighting  effects  will 
be  installed.  The  heating  will  be  on  the  mushroom 
system,  by  which  warm  air  is  distributed  under  the 
seats.  Ventilation  by  means  of  blowers  will  supply 
warm  air  in  the  winter  and  cold  air  in  the  summer. 
The  fans  will  be  placed  in  the  roof,  and  the  other  heat- 
ing and  ventilating  api)aratus  in  the  basement.  The 
contract  for  the  steel  has  been  let  to  the  Structural 
Steel  Comi)any,  Montreal. 


Montreal  Theatre  Being  Rebuilt 

The  Princess  'J'heatre.  St.  (.  atherine  .Street  West, 
Montreal,  is  now  being  rebuilt  with  the  object  of  con- 
verting it  from  an  ordinary  theatre  into  a  vaudexille 
house.  The  i)lans  arc  by  Mr.  1).  J.  .Spence.  of  Mont- 
real, and  the  general  contractors,  John   Ilayman  and 


River  water  is  filtered,  refrigerated,  and  sterilized, 
then  circulated  through  12.000  feet  of  1-inch  gal- 
vanized pipe  to  35  sanitary  drinking  fountaiiis  in  the 
plant  of  the  .\tlas  Portland  Cement  Company  at  Han- 
nibal, Missouri,  by  a  supply  system  recently  installed 
at  an  expense  less  than  the  old  system  of  supplying 
the  workmen  with  cooled  water  in  barrels.  The  ster- 
ilization of  the  water  is  one  of  the  unique  features  of 
the  installation.  The  apparatus  utilizes  the  ultra-violet 
ray,  as  produced  by  a  special  mercury-vapor  lamp, 
sending  its  rays  into  the  water  through  a  quartz  tube. 
The  new  drinking  water  system,  says  the  Journal  of 
the  Royal  Society  of  Arts,  reduced  the  expense  and 
trouble  connected  with  sujjplying  the  workmen  with 
water  and  ice  in  barrels,  at  the  same  time  giving  the 
empUiyees  the  ln'uellt  of  .i  drinkiut;  wati-i-  tli.it  !<  both 
pure  and  cold 
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Practical  Scheme  of  Vancouver  Harbor  Com- 
mission to  Provide  Cheap  Industrial  Sites 


SINCE  its  creation  by  Dominion  Government  war- 
rant, in  .Sei)tember,  1913,  the  Vancouver  Har- 
bor Commission  has  been  very  much  in  the  pub- 
lic eye.  Ambitious  plans  have  been  drafted  for 
the  improvement  of  the  harbor  on  the  unit  plan,  the 
work  to  be  spread  over  a  number  of  years  and  to  cost 
many  millions  of  dolhirs,  the  assumption  Ijeing-  that 
before  the  culmination  of  the  great  project  the  rapidly 
growing  deep  sea  dnd  rail  trade  of  the  port  will  have 
(Icninnstratcd    the    wisdom    of    adecjuate    ]irc])aration. 


east  and  west  of  Granville  street  bridge,  spanning 
False  Creek,  and  bears  the  appropriate  name,  "Gran- 
ville Island."  Advantage  was  taken  of  dredging  opera- 
tions being  carried  out  l)y  the  Pacific  Dredging  Com- 
pany in  the  main  channel  to  have  the  silt  pumped  into 
the  bulkhead  enclosure,  which  meant  a  considerable 
economy.  The  entire  cost  of  the  undertaking,  includ- 
ing the  south  approach,  water  mains,  railway  tracks, 
roadways,  light  and  jjower  facilities,  etc.,  will  be  ap- 
])roximately  $300,000,  or  14  cents  per  scpiare  foot,  as 
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Reclamation  project  in  False  Creek  offers  splendid  industrianocation. 


The  stand  taken  by  the  l[ari)or  Hoard  relative  to  the 
major  scheme  of  development  has  elicited  some'sharp 
criticism,  none  of  which  has  been  levelled  at  the  first 
unit  now  ap])roaching  completion — the  reclamation  of 
a  large  section  of  Western  False  Creek  tide  flats  for 
industrial  sites.  Concerning  the  wisdom  and  utility 
of  this  step  there  can  be  no  difference  of  opinion.  It 
is  an  oi)en  secret  that  in  the  past  half-dozen  years  many 
promising  industries  have  been  turned  awaj'  from  Van- 
couver by  the  greed  of  owners  of  suitable  building 
sites,  and  the  enterprise  displayed  by  the  Commission- 
ers will  do  more  to  attract  a  ]5ay-roll  cpiickly  than 
has  been  accomplished  by  all  other  agencies  in  the  last 
dozen  years. 

The  area  recl;iinied  liy  hidkheatling  and  lilling  lies 


c(jmpared  with  a  cost  of  10  cents  per  square  foot  for 
similar  reclamation  work  carried  out  in  Seattle. 

The  grant  of  land  made  by  the  government  covered 
42  acres,  and  the  bulkhead  has  been  constructed  fifty 
feet  inside  this  line  so  that  when  the  timbers  show 
signs  of  deca}' — ])robably  many  years  hence — a  per- 
manent concrete  wall  niay  be  built  in  units.  A  strip 
?)}>  feet  wide  has  been  reserved  on  each  side  of  the 
bridge  for  the  ]>rotection  of  the  structure  and  to  pro- 
\'ide  for  increasing  its  width  to  meet  the  traffic  demands 
of  the  future. 

The    total    reclaimed    is    1,443.407    scjuare    feet,    or 

"  33.13  acres.     The   (piantity  of  fill   material   deposited 

was  '^71.457  cubic  yards.     The  area  between  the  inner 

and   < inter  bulkhead   contains    1.15   acres.     The  actual 
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;irc;i  available   for  industries  is  2SJ  acres,   vvliieli   ii.i- 
heeu  divided  into  three  zones  as  follcnvs: 

Zoiif  A  contains  11.24  acres,  and  is  siibciivided  into 
25  lots  fronlint^  on  the  main  channel,  with  20  feet 
at  low   water  on   lln'  north  side. 

Zone  H  has  11.3.S  acres,  subdivided  into  2.S  lots, 
frontinjif  on  the  south  side,  and  when  dredf^ed  will 
have  12  feet  at  low  water. 

Zone  C  contains  5.60  acres,  subdivided  into  2o  lots. 
It  is  the  centre,  and  will  have  no  waterfront  |)rivilej.jes. 
The  yearly  rental  will  be,  for  Zone  .\,  $1,500  per 
;icre ;  Zone  B,  $1,0(X)  per  acre;  and  Zone  C,  $800  jier 
acre.  The  scale  of  rentals  was  fixed  by  order-in- 
ct)uncil  last  March.  .Ml  leases  arc  for  21  years,  re- 
newable for  two  more  terms  of  similar  period,  making 
a  total  of  63  years  altog^ether.  The  rent  will  be  fixed 
for  the  first  21  years  ;  at  the  end  of  that  period  they  will 
be  fixed  for  another  term,  and  so  ayjain  when  the  sec- 
ond ])eriod  ex|)ires.  This  will  give  tenants  something 
tangible  in   the  wa)'  of  fixity  to  work  upon. 

Altogether  there  .ire  79  lots  in  the  reclaimed  area, 
I  the  majority  being  one-half  acre.  .Already  43  lots  (re- 
I)resenting  16.0S9  ;icres)  have  been  reserved,  while  ap- 
t  ])lications  not  yet  dealt  with  by  the  Harbor  Hoard  are 
more  than  sufficient  to  take  up  the  balance.  Among 
the  enter])rises  already  signed  up  are  two  contracting 
firnus,  two  engineering  works,  sheet  metal  works,  .i 
coastwise  steamship  com])any,  machine  shop,  etc. 

'Pile  ajjproach  to  the  area  is  by  means  of  a  tim- 
bered roadway  (SO  feet  in  width  laid  on  piles,  which 
starts  from  the  south  side  of  the  Creek,  taking  the 
location  of  the  old  (Iranxille  street  bridge.  It  \vas 
originally  intended  that  a  solid  causeway  should  be 
constructed,  but  the  Department  of  Marine  ruled  that 
.  an  open  channel  should  be  maintained  in  order  to  have 
I  a  circulation  of  water  as  the  tide  ebbed  and  flowed  so 
as  to  ])revent  the  possibility  of  marine  growth.  The 
roadway  is  for  combined  trafTfic  and  railway  use.  the 
rails  being  laid  Hush  with  the  planked  surface.  There 
are  three  streets  running  east  and  west  through  ])art 
of  the  Island,  ajjproximately  parallel,  and  each  will 
have  flush  trackage.  The  widest  portion  of  the  sub- 
division is  just  east  of  Granville  street  line,  and  it  is 
here  that  the  inner  zone  of  lots  without  waterfrontage 
is  located. 

An  area  of  approximately  four  acres  of  the  eastern 
extremity  of  the  Island  has  been  reserved  for  Domin- 
ion Government  purposes.  A  turning  basin  for  vessels 
has  been  dredged  just  ofT  this  point. 

The  following  (|uantitics  of  timbers  and  lumber 
were  used  by  the  Harbor  Hoard  in  carr^-ing  out  the 
reclamation  work : 

Feet. 

Creosoted  lumber 355,200 

Crcosoted   ])iling 27,840 

Cedar   piles .W,243 

Fir  piles 31,.340 

Cedar  lumber 1<)0,556 

iMr  lumber 84,418 

Total 719,597 
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Cast  iron  water  mains  10  inches  in  diameter  have 
been  bent  in  the  field  to  a  radius  of  50  feet,  says  Con- 
tracting. A  cradle  was  built  of  old  rails,  pipe  .sections 
were  ])laced  in  it,  and  a  fire  was  built  under  tiiein  to 
soften  the  metal  sufiliciently  to  allow  the  pipes  to  settle 
to  the  required  curve. 


Sherbrooke's   Development 

In  Industrial  Conditions  Shows  I  nusuai  Activity 

-     Typical  Instances  of  Expansion 

and  Factory  Extension 

A.W  one  interested  in  industrial  buildings  could 
find  a  nice  field  for  investigation  in  the  citv  of 
.Sherbrooke.  This  industrial  centre  of  22',000 
po])ulation  has  experienced  an  unusual  activity 
in  this  line  of  ccmstruction.  A  great  deal  <if  this  ex- 
])ansion  has  been  due  to  the  manufacture  of  munitions. 
but  it  is  not  only  the  munition  factories,  in  fact  all 
lines  of  industry  are  kept  specially  busy.  Manufac- 
turers in  .Sherbrooke  feel  that  at  the  close  of  the  war 
it  will  not  be  long  before  those  who  are  now  busy 
making  shells,  etc.,  will  find  new  lines  to  keep  the 
wheels  turning.  There  is  a  by-law  at  present  before 
the  citizens  i)roviding  for  the  purchase  of  a  water 
power  by  the  city  which  after  development  will  pro- 
\  ide  an  additional  10,000  horse  power.    The  mere  pre- 
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.Machine  shop  of  the  CanaJian  IngersulM'tand  Co.,  Sherbrooke,  P.Q. 
under  constructicn 

sentatii>n  of  this  by-law  shows  a  confidence  in  the 
industrial  future  of  this  city.  The  citizens  are  so  well 
])leased  with  the  success  of  municipal  ownership  of 
electric  power  in  the  past  that  there  is  little  doubt 
that  the  city  council  will  be  authorized  to  buy  the  new 
water  power.  The  folhiwing  comparative  figures 
showing  the  number  of  employees  of  the  various 
classes  of  industries  in   1914  an<l  1917  are  significant. 

lndu.stries  1914  1917 

Metal    Working  aiul    Munitions    ....  1.050  4.830 

Clothing  and  Textile 1.195  1.585 

Other  Industries 345  450 

The  Canadian  Ingersoll-Kand  Ct>nipauy  have  iii- 
creiised  their  floor  sjiace  over  200  per  cent.,  making 
extensions  to  their  buildings  again  and  again.  The 
extensions  have  been  the  same  plan  and  style  as  their 
original  i)lant.  which  consists  of  a  series  of  one-storey 
buildings. 

The  main  machine  shoj)  has  now  reached  the  large 
])roi)ortion  of  200  x  525.  This  is  of  a  steel  and  con- 
crete construction,  having  reinforced  concrete  fl«K^r 
over  the  basement,  on  the  niushriM)ni  system,  with 
saw  tooth  roof.  The  design  of  tile  building  is  made 
to  suit  the  large  travelling  crane  which  runs  through 
the  centre  bav   and   which   is   fed   from   small  cranes 
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on  the  side  bay.  The  cost  of  construction  of  this 
building  for  the  last  addition  made  was  about  $2.00 
per  square  foot  of  floor  space.  The  cost  of  this  class 
of  construction  in  1911  was  about  $0.90,  while  the 
first  addition  made  at  the  beginning  of  the  war  cost 
$1.65.  All  these  additions  were  supervised  and  de- 
signed by  the  same  architect,  Mr.  H.  G.  James,  of 
Sherbrooke. 

The  MacKinnon,  Holmes  Company,  who,  like  the 
Ingersoll-Rand,  are  working  on  munitions,  built  a 
splendid  new  factory  last  spring  which  was  recently 
completely  gutted  by  fire.  This  has  been  immediately 
replaced  and  some  improvements  made  making  it  one 
of  the  most  modern  plants  in  Canada  for  steel, con- 
struction work. 

The  Canadian.  Connecticut  Cotton  Mills  Company 
is  just  completing  a  new  mill.  This  building  is  the 
very  latest  type  of  mill  construction  with  cast  iron 
columns,  steel  beams  and  mill  hardwood  fioor  2x5 
on  edge.  The  American  moistening  system  has  been 
installed  for  the  purpose  of  maintaining  the  necessary 
humidity  for  the  weaving  of  the  cotton  fabric. 

A  few  years  ago  the  E.  T.  Fairbanks  Company 
erected  a  building  of  special  design  for  the  production 
of  automatic  scales.  This  building  was  not  used  for 
the  purpose  for  which  it  was  intended,  however,  and 
it  has  just  been  leased  to  the  Beckwith  Box  Toe  Com- 
pany, who  are  establishing  a  Canadian  branch,  the 
American  plant  being  in   Dover,  N.H. 

The  Sherbrooke  Machinery  Company,  who,  a  few 
years  ago,  started  with  a  factory  60  x  100  feet,  are 
now  completing  an  addition  which  will  give  them  a 
building  100  x  200  feet.  The  new  addition  is  mill 
construction  with  large  travelling  crane  running 
through  the  centre  and  galleries  on  the  wings.  This 
company  has  been  continually  working  on  its  regular 
line,  which  is  paper  making  machinery. 


Electrical  Section  of  the  C.S.G.  E.  Meets 

At  a  meeting  of  the  Canadian  Society  of  Civil  En- 
gineers—electrical section— on  March  15,  Mr.  De  Gaspe 
Beaubien,  who  presided,  introduced  Mr.  Eraser  S. 
Keith,  the  new  secretary,  to  the  members.  Mr.  Keith, 
in  a  brief  speech,  requested  the  co-operation  of  the 
members,  as  it  was  by  this  means  that  the  society 
would  make  definite  progress.  The  chief  paper  of 
the  evening  was  by  Mr.  J.  A.  DeCew,  on  "Some 
-Studies  on  the  Methods  of  Recovering  Antimony  from 
its  Ores  by  Volatilization  Processes."  Afterwards 
Major  Stanley  D.  Parker,  chief  instructor  of  the  engi- 
neers' training  depot,  St.  Johns,  P.Q.,  spoke  on  the 
co-operation  of  the  engineer  and  infantryman  in  trench 
warfare.  By  means  of  a  very  large  model  of  a  trench. 
Major  Parker  described  the  materials  and  methods 
of  construction  and  of  defence.  He  also  explained  the 
reasons  for  the  many  changes  which  had  taken  place 
in  the  form  of  the  trenches  with  the  object  of  protect- 
ing the  soldiers  from  the  heavy  shells. 


Honors  Conferred  on  Eminent  Engineers 

Sir  John  Kennedy,  consulting  engineer  of  the  Mont- 
real Harbour  Commissioners,  and  one  of  the  eight  hon- 
orary members  of  the. Canadian  Society  of  Civil  Engi- 
neers, has  been  further  honoured  by  the  granting  by 
McGill  University  of  the  honorary  degree  of  I>L.D. 
The  official  reason  for  the  awarding  of  the  degree  is 
because  of  his  "eminence  as  a  civil   engineer,  of  the 


fidelity  with  which  he  has  always  upheld  the  highest 
ideals  of  the  engineering  profession,  and  of  his  long 
and  distinguished  services  in  developing  the  port  of 
Montreal  and  the  transportation  routes  of  Canada,  ser- 
vices which  His  Majesty  has  graciously  recognized  by 
conferring  upon  him  the  honor  of  Knighthood."  The 
University  has  also  awarded  the  degree  to  Mr.  John 
J.  Carty,  of  New  York,  in  consideration  of  his  "high 
standing  as  an  engineer,  for  his  work  in  connection 
with  the  development  and  successful  operation  of  wire- 
less telephony,  and  for  his  energetic  support  of  pure 
scientific  research  as  an  aid  to  industry."  Mr.  Carty 
is  chief  engineer  of  the  American  Telegraph  &  Tele- 
phone Company. 

Engineers  Represented  at  Industrial  Pre- 
paredness Conference 

The  Canadian  Society  of  Civil  Engineers  was  re- 
presented by  the  president,  Mr.  J.  S.  Dennis,  at  a  con- 
ference held  on  March  15  in  Ottawa,  and  called  by  Sir 
George  Foster,  to  consider  the  question  of  industrial 
preparedness.  The  memorial  prepared  by  Sir  Charles 
Ross,  and  Messrs.  W.  J.  Francis,  R.  A.  Ross,  C.  H. 
McEeod,  and  H.  R.  Safford,  was  incorporated  in  the 
minutes  of-  the  conference,  which  was  attended  by 
those  wdio  will  play  an  important  part  in  the  economic 
preparedness  of  Canada  after  the  war.  This  is  a  sub- 
ject in  which  Mr.  Dennis  takes  a  strong  interest,  and 
formed  the  main  topic  of  his  speech  when  elected  pre- 
sident of  the  Societv  of  Civil  Eng4neers. 


Brick  Interests  Acquired 

Announcement  is  made  by  officials  of  the  Metro- 
politan Paving  Brick  Company,  of  Canton,  Ohio, 
of  the  purchase  of  the  brick  interests  of  the  Bessemer 
Limestone  Company  of  Youngstown,  Ohio,  thereby  in- 
creasing the  large  capacity  of  the  former  company  to 
the  extent  that  it  is  now,  without  question,  the  largest 
paving  brick  company  in  the  world.  By  the  terms  of 
the  purchase,  the  Metropolitan  Paving  Brick  Company 
has  acquired  the  mammoth  brick  kilns  of  the  Bessemer 
Company,  which  are  located  at  Bessemer,  Pa.,  includ- 
ing hundreds  of  acres  of  paving  brick  shale.  The 
Metropolitan  company  takes  charge  of  the  additional 
factories  as  of  March  1st,  1917.  The  general  office 
of  the  company  will  continue  at  Canton,  Ohio,  the 
same  as  previously. 

Contracts  for  Pumping  Equipment 

The  Turbine  Equipment  Company,  Limited,  have 
received  the  following  contracts  for  pumping  equip- 
ment : — 

From  the  town  of  Lindsay. —  1  De  Laval  2-stage 
pump,  having  a  capacity  of  1,250,000  Imperial  gallons 
a  day,  for  domestic  requirements,  and  1,750,000  Im- 
perial gallons  a  day  for  fire  requirements.  A  vertical 
high  speed  gasoline  engine  will  be  connected  by  clutch 
to  one  side  of  the  pump,  and  the  electric  motor  on  the 
other. 

From  the  town  of  Barr-ie. — 1  De  Laval  single  stage 
centrifugal  pump,  capacity  1,000,000  to  1,500,000  mil- 
lion Imperial  gallons  a  day,  to  operate  against  87  lbs. 
])ressure  and  direct  connected  to  100  h.p.  electric  motor. 
From  International  Nickle  Company,  Port  Cpl- 
bornc.  Out. — 1  De  Laval  130  h.p.  steam  turbine-driven 
centrifugal  Underwriter  fire  pump. 
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Practical  Hints  for  the  Contractor 

that  may  save  him  time  and  money.     If  you  know  any  labor-saving  scheme, 
send  it  in — preferably  with  illustrations.     We  will  pay  for  all  accepted  articles. 


Reservoir  Scour  Valve  Replaced   Against 

■Pressure 
The  renewal  or  ie]):iir  of  a  scour  valve  in  a  reser- 
voir wall  imist  always  involve  considerable  care.  After 
these  valves,  generally  ordinary  screw-down  stop- 
valves,  are  built  in,  they  are  often  neglected  or  are 
not  worked  efficiently,  with  the  result  that  grit  ac- 
cumulates and  hardens  in  the  working  parts  and  the 
valve  spindle  refuses  to  turn. 

'Phis  was  found  to  be  the  case  with  the  Katoomba 
storage  reservoir.  The  wall,  a  curved  one,  21  ft.  high, 
had  recently  been  raised  a  further  25  feet  to  increase 
the  storage,  and  during  this  work  it  was  necessary  to 
keep  the  water  level  near  its  original  height,  so  that 
it  should  not  rise  too  quickly  against  the  new  concrete. 
Naturally,  an  attempt  was  made  to  open  the  scour 
valve,  in  this  case  a  12-inch  stop-valve,  but  the  spindle 
refused  to  move.    Under  repeated  efTorts  it  l)rokc,  and 


Shear-  legs 
and  TacAle. 


Timber  . 
6uide 


OJd  Va/ye 
/Removed 

Arrangement  to  permit  Insertion  of  scour  valve  against  pressure. 

:was  found  to  be  bent  as  if  at  some  time  it  had  been 

;  turned  in  the  wrong  direction.     Another  s])indle  was 

obtained,   and    inserted   through    the   nut.     This   time 

when  the  key  was  ai)plie(l  the  spindle  was  turned  a  few 

threads,  when  the  cast-iron  lug  holding  the  nut  sna])- 

])ed,  and  the  whole  valve  became  unworkable.     This 

[catastrophe  was  due  to  no  unusual  strain,  but  simply 

;  to  the  cementation  of  the  valve  face  against  the  guides 

lowing  to  long  disuse. 

A  new  valve  was  at  once  obtained  with  a  flanged 
I  connection  bored  to  suit  the  flanged  end  of  scour  pipe. 
At  this  stage  the  question  arose  whether  an  iron 
plate  or  weighted  wooden  disc  should  not  be  lowered 
on  the  water  side  of  wall  to  be  drawn  in  against  the 
water  end  of  the  scour  pipe  and  so  close  the  pipe,  and 
shut  the  water  off  during  the  jirocess  of  fixing  the  new- 
valve.  There  was,  however,  the  objection  that  sound- 
ings showed,  or  appeared  to  show,  a  considerable  depth 
■of  silt  over  the  pipe.  It  might  be  held  that  this  silt 
would  have  been  rapidly  cleared  from  the  end  of  the 
pipe  with  the  first  rush  of  water,  but  this  seemed 
doubtful,  and  certainly  a  great  deal  of  water  would 


have  been  lost,  a  consideration  which  was  not  to  be 
minimized. 

TJiere  seemed,  on  the  other  hand,  to  be  no  adequate 
reason  why  the  valve  should  not  be  fixed  against  the 
pressure,  or,  rather,  in  a  manner  to  evade  the  pres- 
sure. The  following  method  was  adopted,  and  is  de- 
scribed in  the  .'^ydney  (N.S.W.)  Government  Report 
of  the  Dejjartment  of  Public  Works  by  F.  C.  Kendall. 
.  Over  the  site  of  the  valve  a  shear-leg  tackle  was 
erected,  and  the  new  casting  was  slung  directly  over 
its  intended  i)osition.  In  view  of  the  great  water  force 
to  be  resisted,  a  vertical  frame  of  timber  was  erected 
at  a  distance  from  the  flange  of  the  scour-pipe,  about 
2  inches  in  excess  of  the  length  of  valve  casting.  This 
frame  consisted  of  two  vertical  uprights  6  in.  by  6  in. 
Oregon,  bottomed  and  fixed  securely  against  a  sill- 
]>iece  which  was  well  anchored  into  the  banks  of  scour 
drain.  The  u])rights  were  tied  at  ^he  top  by  a  heavy 
crosspiece  of  oregon.  Strong  struts  were  placed  at  the 
back  or  downstream  side  of  the  frame,  and  butted 
against  a  firm  sole  ])late.  The  whole  arrangement  is 
shown  on  the  accompanying  sketch. 

The  bolts  in  the  flange  of  the  old  valve  nearest  to 
the  wall  were  then  unscrewed  and  drawn  back  flush 
with  the  scour-pipe  flange  to  be  ready  to  insert  in  the 
new  valve  at  the  proper  moment.  A  gang  then  quickly 
pulled  away  the  old  valve. 

The  water  now  rushed  out  under  full  bore  with 
26  feet  of  head.  The  new  valve  was  then  lowered  by 
the  tackle.  It  should  be  mentioned  that  it  had  a  cross 
|)iece  of  smooth  timber,  bolted  transversely  to  the 
flange  at  the  outlet  end.  As  the  valve  descended  the 
water  impinging  upon  it  drove  it  hard  against  the 
framework,  down  the  ujirights  •  of  which  the  cross- 
piece  of  timber  just  alluded  to  slid  down,  acting  as 
guide.  The  valve  in  the  casting  was  open,  so  that  the 
water-jet  soon  rtished  almost  wholly  through  the  cast- 
ing and  the  heavy  pressure  was  at  once  relieved.  After 
very  little  trouble  the  bolt  holes  in  the  valve  flange 
were  brought  opposite  the  corresponding  ones  in  the 
scour-|)ipte  flange,  wheil  the  bolts  already  in  iM)sition 
were  driven  through  and  the  flange  packed  and  se- 
cured. After  this  the  valve  was  closed  and  the  opera- 
tion completed,  the  water  being  once  again  under  full 
control. 


Increase  in  Munitions 

In  the  course  of  a  speech  delivered  on  February  13, 
Dr.  Addison.  Minister  of  Munitions  of  War  for  Brit- 
ain, said  that,  if  they  were  to  take  the  average  weeklv 
output  of  light  field  ammunition  from  July.  1915.  to 
June.  1'116,  and  compare  it  with  the  average  for  Janu- 
ary last,  the  figures  would  come  out  6'/.  for  the  former 
period  .ind  22  for  the  latter.  For  mediuni  guns,  the 
figures  would  be  7\-  and  76,  mid  Tor  heav  v  guns  22 
and  365  respectively. 
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The  Water  Powers  of  Western  Canada 

Comprehensive  Data  on  the  Hydraulic  Resources  of  Manitoba, 
Saskatchewan  and  Alberta  Compiled  by  the  Commission  of  Con- 
servation— This  Article  Deals  with  the  Winnipeg  River  Sources 


The  Dominion  Government  controls  the  water  resources 
of  the  Prairie  Provinces,  and,  during  the  past  three  or  four 
years,  has  been  particularly  active  in  investigating  them.  The 
Water  Power  Branch  of  the  Department  of  the  Interior  ad- 
ministers the  water-powers  which  come  under  the  jurisdic- 
tion of  the  Dominion  Government,  and  has  not  confined  itself 
to  the  regulation  and  supervision  of  proposed  developments. 
In  the  territory  imder  its  jurisdiction  it  has  sent  out  field 
parties  to  investigate  many  of  the  water-powers  and  to  estab- 
lish numerous  gauging  stations,  where  regular  observations 
ara  taken.  This  branch  has  been  in  active  operation  since 
1908.  and,  during  the  past  three  years,  has  covered  most 
of  the  rivers  in  the  southern  portion  of  these  provinces.  Par- 
ticular attention  was  paid  to  the  Winnipeg  River,  in  eastern 
Manitoba,  and  to  the  Bow  River  and  adjacent  basins  on  the 
Rocky  Mountain  slope.  Reports  on  these  two  districts  have 
been  prepared,  under  the  supervision  of  Mr.  J.  B.  Challies, 
Superintendent  of  the  Dominion  Water  Power  Branch. 
Southern  Portion  More  Fully  Investigated 

The  southern  or  more  settled  portion  of  the  Prairie  Pro- 
vinces is  fairly  well  covered  by  the  work  of  these  two  branches 
of  the  Department  of  the  Interior.  \s  the  northern  portion 
had  not  been  investigated  by  any  other  organization,  the 
Commission  of  Conservation  undertook  exploratory  surveys 
of  the  principal  rivers  in  this  region,  the  investigations  cover- 
ing the  Athabaska.  Peace,  Slave,  Nelson  and  other  smaller 
rivers.  The  rivets  were  traversed,  generally,  by  canoe,  the 
descent  of  the  falls  or  rapids  being  levelled,  flow  measure- 
ments taken,  and  other  details  connected  with  the  feasibility 
of  development  noted. 

For  the  rivers  further  north,  information  was  obtained 
from  the  reports  of  explorations  made  by  the  Geological  Sur- 
vey, the  data  being  compiled  from  reports  and  maps  of  this 
branch  and  from  the  explorers'  notes,  which  were  courteously 
placed  at  the  disposal  of  the  Commission.  In  this  region, 
generally  speaking,  the  information  available  respecting  the 
different  rapids  and  falls  is  confined  to  a  statement  of  the 
vertical  descent,  but,  in  many  cases,  the  geological  formation 
and  distances  from  head  to  foot  of  the  rapids  are  also  given, 
as  this  information  may  assist  in  deciding  the  feasibility  of 
development. 

The  southern  portion  of  the  Prairie  Provinces  may  be 
divided  into  three  sections,  having  widely  different  water- 
power  characteristics: 

1.  The  portion  in  the  vicinity  of  Lake  Winnipeg,  in  the 
east. 

3.    The  more  level  portion  in  the  centre. 

3.    The   mountain   and   foothill   country   in   the   west. 

In  the  first,  or  eastern  portion,  the  Winnipeg  River  is 
the  main  feature.  This  river,  with  its  drainage  area  of  53,500 
sqiiare  miles,  has  a  well-regulated  flow  and  affords  numerous 
water-powers  of  immense  value.  Two  of  the  sites  have 
already  been  developed  and  supply  the  city  of  Winnipeg  with 
its  electrical  energy,  while  construction  work  on  some  of 
the  other  sites  has  either  been  commenced  or  is  on  the  eve 
of  starting.  Numerous  smaller  streams  in  this  eastern  por- 
tion also  afford  splendid  opportunities  for  water-power  de- 
velopment, some  of  them  being  actuallv  utilized  on  the 
Minnedosa  and  Shell  rivers.     This  section  also  includes  the 


Grand   Rapids  of  the  Saskatchewan   River,  where  a  head   of 
80  feet  is  available,  affording  an  exceptionally  good  power  site. 

Middle  Portion  Unfavorable  to  Development 

The  second,  or  middle  portion,  is  traversed  by  two  main 
arteries,  the  North  Saskatchewan  and  South  Saskatchewan 
rivers.  These,  with  their  main  tributaries,  flow  with  an  even, 
moderate  current  with  no  concentrated  descents  of  import- 
ance. Although,  strictly  speaking,  this  portion  is  not  entirely 
without  water-powers,  yet  the  possibilities  of  such  are  rather 
unfavorable.  In  almost  every  case  the  total  head  would  have 
to  be  created  and  several  proposed  developments  have  already 
been  abandoned  on  account  of  the  high  cost  of  development. 

The  third  portion,  of  which  the  Bow  River  is  typical, 
has  many  valuable  water-powers.  There  are  none  of  un- 
usual size,  those  on  the  Bow  River  itself  probably  being  the 
most  important.  The  slopes  of  the  streams,  characteristic 
of  a  mountainous  region,  are  generally  very  steep,  and,  while 
the  flow  of  water  is  subject  to  fairly  large  variation,  good 
opportunities  for  storage  and  artificial  regulation  are  afforded. 

With  regard  to  special  measures  taken  by  the  Dominion 
Government  in  connection  with  the  administration  of  the 
water-powers  in  the  southern  portion  of  the  Prairie  Pro- 
vinces, the  setting  aside  of  the  eastern  slope  of  the  Rocky 
Mountains  as  a  forest  reserve,  known  as  the  Rocky  Moun- 
tains Forest  Reserve,  may  be  mentioned  first.  This  step 
was  taken  on  the  recommendation  of  the  Commission  of  Con- 
servation, and,  as  a  result,  an  area  of  17,900  square  miles  has 
been  assured  protection  from  such  denudation  as  has  already 
taken  place  in  some  of  the  older  provinces.  .\11  the  upper 
tributaries  of  the  North  Saskatchewan  and  South  Saskatche- 
wan rivers  have  their  sources  within  this  area,  and  the  bene- 
ficial effect  of  conserving  its  forest  cover  is  evident  as  far 
east  as  the  Grand  Rapid  on  the  main  Saskatchewan  River. 
With  a  similar  object  in  view,  the  Commission  has  recently 
recommended  that  steps  be  taken  to  segregate,  as  a  forest 
reserve,  the  upper  portion  of  the  drainage  area  of  the  Win- 
nipeg River. 

Water  Powers  on  the  Winnipeg  River 

Winnipeg  River  is  one  of  the  most  notable  power  rivers 
on  the  continent;  it  flows  in  a  westerly  direction,  connecting 
the  Lake  of  the  Woods  with  Lake  Winnipeg.  The  basin 
drained, comprises  an  immense  area  of  some  53,500  square 
miles.  As  is  typical  of  Laurentian  country,  the  area  is  dotted 
with  innumerable  muskegs  and  lakes,  the  latter  varying  in 
size  from  small  ponds  to  the  Lake  of  the  Woods,  with  an 
area  of  1,500  square  miles.  Since  practically  the  entire  basin 
is  of  Laurentian  formation,  containing  areas  of  overlying  soil 
of  glacial  origin,  certain  general  characteristics  apply  to  the 
drainage  basin  as  a  whole.  The  country  is  rough  and  hilly, 
with  large  areas  of  rock  outcrop.  This  latter  feature  applies 
in  the  main  throughout  the  Winnipeg  River,  and  lends  itself 
to  a  characteristic  formation  throughout  the  river  channel, 
which  is  of  exceptional  value  in  the  interests  of  power  de- 
velopment. The  larger  proportion  of  the  river  bed  in  the 
Province  of  Manitoba  consists  of  a  series  of  deep,  cup-like 
basins,  forming  small,  lake-like  expanses,  with  little  or  no 
current.  The  river  flow  finds  its  waj-  from  these  basins  by 
falls  and  rapids  over  the  rock  formation,  which  is  always  in 
evidence  at  the  outlets,  and  which  forms  both  the  means  of 
egress   from  and  the  controlling  feature  of  the  basin  water 
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Rstimates  of  the  daily  flow  of  the  Winnipeg  River  liave 
been  compiled  by  the  Manitoba  Hydrometric  Survey,  based 
on  discharge  measurements  secured  by  them,  together  with 
results  of  measurements  supplied  by  Col.  Ruttan,  D.  A.  Ross 
and  the  city  of  Winnipeg  power  engineers.  These  estimated 
discharges  extend  over  a  period  of  eight  years.  For  this 
period,  a  maximum  flow  of  53,400  second-feet  and  a  mini- 
mum flow  of  if, 700  second-feet  have  been  recorded.  The 
high  water  marks  along  the  shore  indicate  that  floods  of 
lOO.ono  second-feet  have  occurred,  but  such  freshets  take  place 
only  at  rare  intervals. 

The  question  of  storage  on  the  upper  waters  of  the  Win- 
nipeg/ River  is,  a^  present,  somewhat  involved,  inasmuch  as 
the  regulation  of  the, Lake  of  the  Woods  is  an  international 
question,  and  is  now  before  the  International  Joint  Com- 
mission. As  the  lake  has  a  tributary  drainage  area  of  26,400 
square  miles  and  a  surface  area  of  1,500  square  miles,  offer- 
ing unexcelled  storage  facilities,  it  is  of  Vital  importance  to 
the  powers  of  the  Winnipeg  River  that  storage  should  be 
had  on  this  lake.  Partial  regulation  of  the  drainage  tribu- 
tary to  Rainy  Lake  is  now  controlled  on  Rainy  Lake  by  the 
dam  of  the  Ontario  and  Minnesota  Power  Company  at  Fort 
Frances.  By  the  establishment  of  storage  reservoirs  on  the 
English  River,  the  flow  of  the  latter  can  be  regulated;  and, 
in  conjunction  with  storage  on  the  Lake  of  the  Woods  basin, 
a  very  complete  regulation  of  the  flow  of  the  Winnipeg  River 
in   Manitoba  can   be  attained. 

Power  Sites  Developed 

Point  du  Bois  Fall  is  utilized  by  the  city  of  Winnipeg  to 
generate  power  for  its  municipal  electric  plant.  The  natural 
fall  was  from  3.3  feet  to  38  feet,  depending  upon  the  stage 
of  the  river,  and  the  dams,  as  now  constructed,  increased  the 
fall  to  48  feet  and  44  feet  at  low  and  high  water  stages,  re- 
spectively, while  the  normal  head  is  45  feet.  There  was, 
originally,  a  stretch  of  slack  water,  eight  mil.es  long  and 
about  3,600  acres  in  area  above  Thirty-foot  and  below  Lam- 
prey Falls.  It  has  been  increased  by  the  development  works 
to  6.500  acres,  and  is  of  considerable  advantage  in  the  opera- 
tion of  the  plant.  The  present  installation  consists  of  five 
units  of  3,750  kw.  and  three  units  of  5,100  kw.  capacity,  mak-  • 
ing  a  total  of  34,050  kw.  Future  extensions  are  planned 
which  will  accommodate  eight  additional  units  of  5,100  kw. 
each. 

The  Winnipeg  Electric  Railway  Company's  power-house 
is  constructed  on  the  Pinawa  branch  of  the  Winnipeg  River. 
The  development  work  involved  much  rock  cutting  and  the 
construction  of  a  diversion  weir,  which  raises  the  water  by 
about  six  feet  at  the  head  of  the  channel.  The  head  utilized 
is  39  feet  and  the  generating  equipment  consists  of  four  units 
of  3,000  kw.  and  five  units  of  1,500  kw.  each,  giving  a  total 
capacity  of  19,500  kw.;  but  a  greater  load  than  this  has  been 
carried  on  the  plant.  ' 

Government  Power  Proposals 
The  cost  estimates  for  the  government  power  proposals 
on  the  Winnipeg  River  refer  in  all  cases  to  the  capital  cost 
of  installation,  and  are  based  on  both  an  initial  and  final 
development.  The  initial  development  is  designed  to  utilize 
at  each  site  the  present  minimum  flow  of  the  river,  i.e.,  13,000 
second-feat,  or  such  portion  of  it  as  may  be  available  at  the 
particular  site  in  question.  The  final  development  is  designed 
to  utilize,  at  each  site,  a  regulated  flow  of  20,000  second-feet, 
or  such  portion  of  it  as  may  be  available  at  the  site.  After 
the  diversion  of  sufficient  water  in  the  Pinawa  channel  to 
properly  operate  the  plant  of  the  Winnipeg  Electric  Railway 
Company  under  normal  peak-load  conditions,  there  would 
remain   for   use   at   Seven    Sisters,    in   the   main    river,   about 


1.(10(1  ami  J:;.il(l0  second-feet  under  unregulated  and  regulated 
conditions  of  the  river,  respectively.  It  is  important  to  note 
that  it  is  on  this  basis  the  available  power  at  the  Seven 
Sisters  site  is  discussed. 

To  compare  the  power  sites  on  a  rational  and  equitable 
basis,  all  the  layouts  and  designs  have  been  standardized 
insofar  as  possible,  giving  full  consideration  to  the  varying 
heads  and  to  the 'local  physical  conditions  at  each  individual 
site.  No  allowance  has  been  made  in  the  estimate  for  trans- 
mission, the  costs  being  in  all  cases  the  capital  cost  for  power 
on  the  low  tension  switchboard  in  the  power-house,  and  the 
power  being  considered  as  straight  24-hour  service  at  75 
per  cent,  efficiency,  based  on  the  flow.  This  forms  a  very  con- 
servative basis.  Transmission  costs-are  omitted  from  the  es- 
timates, as  it  is  impossible  to  foretell  the  use  to  which  the 
power  at  the  various  sites  may  be  applied  when  developed, 
and  a  straight  comparison  of  the  sites  as  they  stand  is  desired. 

In  all  cases  the  dams  are  designed  in  solid  concrete,  with 
ample  discharging  capacity  to  pass  the  severest  floods  to 
be  anticipated.  The  power  stations  have  been  developed 
on  single  runner,  vertical  turbine  installations,  varied  for  the 
different  heads  and  to  meet  local  conditions. 

Slave  Fall  Site.— The  proposed  development  at  Slave  Fall 
concentrates  a  head  of  30  feet,  formed  by  the  combination  of 
Slave  and  Eight-foot  falls.  The  dam  runs  along  the  crest 
of  the  fall,  and.  curving  downstream,  through  an  arc  of 
about  90  degrees,  connects  with  the  power  station  on  the 
right  bank  of  the  river.  Provision  has  been  made  for  the 
future  installation  of  a  lock  on  the  left  bank.  The  head- 
water elevations,  as  at  present  proposed,  are  928  and  902 
respectively.  The  initial  installation,  upon  which  the  esti- 
mate is  based,  provides  for  eight  5,000-h.p.  turbines,  sufficient 
to  provide  for  a  flow  of  12,000  second-feet  at  eight-tenths 
gate,  with  a  spare  machine  for  emergencies.  On  a  75  per 
cent,  efficiency,  24-hour  basis,  26,600  h.p.  will  be  available  at 
a  capital  cost  of  $87.50  per  horse-power  at  the  low  tension 
switchboard.  The  final  installation  provides  thirteen. 5,000-h.p. 
turbines,  sufficient  for  a  flow  of  20.000  second-feet,  at  eight- 
tenths  gate,  with  a  spare  machine  for  emergencies.  On  a 
75  per  cent,  efficiency,  24-hour  basis,  44,400  h.p.  will  be  avail- 
able, at  a  cost  of  $77.40  per  horse-power  at  the  switchboard. 

Upper  Pinawa  Site. — This  site  is  about  three  miles  above 
the  Winnipeg  Electric  Railway  Company's  plant  on  the  Pina- 
wa channel.  It  utilizes  a  hitherto  inconsidered  source  of 
power  in  what  may  be  termed  the  headrace  of  this  com- 
pany's plant.  The  head  to  be.  developed  here  will  normally 
average  18  feet,  with  the  head  and  tail-waters  at  elevations 
899.5  and  881.5  respectively.  A  flow  of  8,000  second-feet  will 
produce  12,300  continuous  twenty-four  hour  power  at  75  per 
cent,  efficiency.  To  develop  this  power  an  installation  of 
four  4,500  h.p.  turbine  units  has  been  assumed,  the  capital 
cost  of  the  installation  being  $104.05  per  horse  power  on  the 
low  tension  switchboard  on  a  basis  of  twenty-four-hour 
power. 

Upper  Seven  Sisters  Site. — The  Upper  Seven  Sisters  site 
is  situated  about  four  miles  above  the  lower.  The  tail-water, 
under  normal  conditions  in  the  river,  will  be  at  elevation  870, 
i.e.,  the  proposed  head-water  elevation  of  the  plant  below. 
The  head-water  level  has  been  placed  at  an  elevation  of  899, 
giving  a  normal  head  of  29  feet.  Since,  to  properly  operate 
the  existing  development  of  the  Winnipeg  Electric  Railway 
Company,  an  average  flow  of  8,000  cubic  feet  per  second  is 
assumed  down  the  Pinawa  channel,  it  will  not  be  feasible  to 
develop  the  Seven  Sisters  site  until  the  flow  has  been  regu- 
lated to  a  minimum  of  20,000  cubic  feet  per  second.  Assum- 
ing, the  use  of  12,000  second-feet,  the  power  station  provides 
for  a  complete  installation  of  eight  6.000-h.p.  units,  providing 
a  spare  unit  for  emergencies.  The  estimated  output  on  the 
■  low  tension   switchboard  at   75  per  cent,   efficiency   is   39,600 
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;liorse-i)()Wcr,    ;il!iniir    service.      Tlu'    (.•sliiiiatcil    capil.n 
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Lower  Seven  Sisters  Site. — The  Ltiwtr  .Seven  Sisters  site 
is  situated  al)ont  1!)  miles  above  the  McArthur  site,  and  con- 
templates the  development  of  the  lower  five  descents  of  the 
^Seven  Sisters   Fall.     The  tail-water  elevation  has  been  as- 
sumed at  833,  six  feet  being  allowed  for  the  hydraulic  gradient 
in  the  river  between  the  site  and  the  regulated  lac  du   Bon- 
net.    The   head-water   is   placed   at   elevation   870,   the    river 
banks  permitting  this  raising  of  the  water  without  necessitat- 
ing embankments.     A  head  of  .17  feet  will  be  available  under 
normal  conditions.     The  power  station  provides  for  a  com- 
'  pletc  installation  of  six  10,000-h.p.  turbine  units,  sufficient  to 
!  utilize  a  flow  of  12.000  cubic  feet  per  second.     On  a  24-hour 
>  and  75  per  cent,  eniciency  basis  37.900  horse-power  will  be 
available,    at    an    estimated    capital    cost    of    .$90    per    horse- 
power, on  the  switchboard. 

McArthur  Site. — At  the  lower  of  the'two  McArthur  Falls, 
a  head  of  IH  feet  awaits  development.  The  river  is  here  di- 
vided into  two  channels  by  a  large  island.  The  general  pro- 
ject consists  of  a  solid  concrete  spillway,  along  the  crest  of' 
the  fall  on  the  right  or  main  channel,  and  a  long  spillway 
and  embankment,  including  sluiceway  provision,  running  di- 


iiiil  .,\  ilic  l^ittlc  du  Boiiiivt  fall,  cunnccling  with  the  power 
Mialion  which  parallels  the  right  shore  line  below  the  pitch. 
Ice  sluices  and  embankment  connect  the  power  station  with 
the  high  land  on  the  right  bank.  Provision  is  made  for  future 
lockage  facilities  on  this  bank.  The  head-water  elevation  has 
been  fixed  at  808,  with  the  tail-water  at  708  previous  to  the 
blasting  out  of  the  VVhitcmud  fall,  and  752  subsequent  there- 
to. This  secures  a  head  of  46  feet  for  the  preliminary,  and 
5C  feet  for  the  final  installation.  The  initial  installation  is 
figured  on  seven  10,000-h.p.  turbine  units,  utilizing  12,000 
second-feet  at  eight-tenths  gate  and  46-ft.  head.  This,  on 
the  foregoing  basis,  will  render  available  47,100  horse-power. 
at  a  capital  cost  of  $77.20  per  horse-power,  at  the  low  ten- 
sion switchboard.  An  intermediate  installation,  comprising 
13  units,  providing  capacity  for  20,000  second-feet  at  46-ft. 
head,  and  producing  78,700  horse-power,  has  also  been  esti- 
mated. The  cost  of  the  power  at  the  switchboard  for  this 
intermediate  installation  is  $06.70  per  horse-power.  The  final 
installation  consists  of  fourteen  10,000-h.p.  units  for  the  de- 
velopment of  20,000  second-feet  at  56-ft.  head,  the  extra  ten 
feet  being  secured  by  the  removal  of  the  Whitemud  fall.  On 
the  above  basis,  95,.'j00  continuous  horse-power  will  be  avail- 
able at  a  cost  of  $08.00  per  horse-power  on  the  switrhboard. 
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Total  power  with  regulated  river  (20.000  second-feet  reg.  flow)  is  418,500  horse-power. 
Total  power  developed  to  date.  53,2(X)  horse-power. 
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agonally  across  the  island  and  connecting  with  the  power 
station  spanning  the  left  channel.  Provision  is  made  on 
the  island  for  the  future  construction  of  a  lock.  The  head- 
water elevation  is  at  present  fixed  at  827,  i.e.,  about  the  high- 
est recorded  water  level  of  lac  du  Bonnet.  The  tail-water  is 
proposed  at  809,  giving  a  head  of  18  feet.  The  initial  installa- 
tion provides  for  eleven  2,500-h,p.  turbines,  sufficient  to  pro- 
vide for  12,000  second-feet  at  eight-tenths  gate,  with  a  spare 
machine  for  emergency.  On  a  75  per  cent,  efficiency.  24-hour 
basis,  18,400  h.p.  will  be  available,  at  a  capital  cost  of  $110.40 
per  horse-power  at  the  switchboard.  The  final  installation 
provides  for  seventeen  2,500-li.p.  units  on  a  basis  of  a  20,000 
second-feet  flow,  and  75  per  cent,  efficiency,  24-hour  power, 
i.e.,  of  30,700  h.p.  The  cost  per  horse-power  on  the  switch- 
board is  $89.2.5.  This  site  can  be  given  a  much  more  favor- 
able aspect,  when  the  local  storage  available  in  Lac  du  Bon- 
net (whose  32  square  miles  form  the  head-watersi  is  taken 
into  consideration. 

Du  Bonnet  Site. — The  proposed  scheme  of  development 
at  the  Dii  Honiu-t  h'alls  will  ultimately  concentrate  there  a 
head  of  56  feet,  made  up  of  the  Grand  and  Little  du  Bonnet 
falls  and  Whitemud  fall.  The  latter  will  be  removed  by 
blasting  out  the  rock-dam  over  which  the  present  fall  flows. 
The  dam,  consisting  of  embankment,  spillway  and  sluiceway 
sections,  leaves   the  left   bank  and   crosses  the   river  on   the 


Pine  Fall  Site.— The  Pine  fall  development  will  con- 
centrate the  natural  descent  of  the  Pine  and  Silver  falls,  giv- 
ing a  head  of  37  feet.  The  dam  runs  diagonally  across  the 
river  from  the  right  bank  and  joins  directly  to  the  power 
station,  which  forms  a  continuation  of  the  dam.  The  power 
station  is  connected  with  the  high  ground  on  the  left  bank, 
by  sluices  and  embankment.  Provision  is  made  for  lockage 
facilities  on  this  bank.  The  head-water  ancf  tail-water  eleva- 
tions have  been  placed  at  750  and  713  respectively.  As  the 
tail-water  is  practically  Lake  Winnipeg  level,  it  will  vary 
slightly  from  year  to  year  with  the  level  of  the  lake.  The 
initial  installation  is  placed  at  six  10.000  h.p.  turbine  units 
using  12.000  second-feet  at  37  feet  head.  On  the  foregoing 
basis,  this  will  render  available  37.900  h.p.  at  a  capital  cost 
of  $80.70  at  the  low  tension  switchboard.  The  final  installa- 
tion consists  of  ten  10,000  h.p.  units  for  the  development  of 
30.000  second-feet,  rendering  available  63,100  h.p.  at  a  cost 
of  $69.80  per  horse  power. 

Summary  of  the  Power  Possibilities  of  the  Winnipeg  River 
The  developed  and  undeveloped  powers  of  the  Winnipeg 
River,  under  regulated  and  under  unregtilated  conditions,  are 
tabulated  in  the  fable  herewith.  The  undeveloped  power  is 
considered  on  a  75  per  cent,  efficiency.  24-hour  basis,  and  the 
capital  cost  per  horse-power  is  given  in  terms  of  this  power, 
estimated    to   the   switchboard    in    the   power-house. 
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Cement  Situation  Optimistic 

Statements  made  at  the  annual  meeting  of  the  Can- 
ada Cement  Company  held  in  Montreal  were  of  an 
optimistic  character.  Senator  Rdwards,  president, 
stated  that  the  board  were  of  oi)inion  that  dividends 
could  be  maintained  out  of  cement  earnings  and  wouk! 
not  depend  on  profits  from  war  orders.  In  spite  of 
the  fact  that  there  was  no  great  amount  of  building 
in  the  past  year,  the  company  had  been  able,  from 
their  earnings  from  the  sale  of  cement,  to  i)ay  bond 
interest  as  well  as  dividends  on  both  the  common  and 
preferred  stock.  He  felt  that  this  year  would  hardly 
be  worse  as  far  as  building  was  concerned,  and  he 
believed' the  company  should  show  an  even  larger  sur- 
plus. Mr.  F.  P.  Jones,  general  manager,  spoke  of  the 
success  of  the  company's  educational  campaign,  point- 
ing out  that  while  the  per  cajjita  use  of  cement  was 
^  oi  n  barrel  when  the  company  started  in  business, 
it  had  now  been  increased  to  1^  barrels  per  head,  and 
that  over  2,300  customers  were  on  the  company's 
books. 


Mainly  Constructional 

East  and  West— From  Coast  to  Coast 


Concrete  for  Ships 

An  English  newsi)aper  has  suggested  a  novel  use 
for  ferro-concrete.  This  is  for  building  ferro-cenient 
vessels  to  meet  the  submarine  menace.  The  main  ad- 
vantage claimed  for  ships  so  ct)nstructed  over  steel 
ships  is  that  they  can  be  turned  out  very  much  quicker 
— "faster  than  the  Germans  by  any  imaginable  develojj- 
ment  of  their  barbarous  methods  can  ever  sink  them." 
In  addition  an  authority  on  the  use  of  ferro-concrete 
asserts  that  ships  can  be  built  of  reinforced  cement — 
cement  is  proposed  instead  of  concrete  as  being 
stronger  and  more  buoyant — much  more  cheaply  than 
by  the  present  method,  and  their  life  would  be  longer 
on  acc(junt  of  the  non-exposure  to  the  elements  of  the 
steel  framework,  which,  of  cotirse,  would  be  embedded 
in  the  cement. 

To  this  suggestion  a  sailor  wittily  replied:  "All 
\ery  well  talking  about  ferro-concrete  ships:  what  you 
really  want  is  a  ferro-concrete  crew." 

It  may  be  added  that  a  few  vessels,  principally 
barges,  have  been  constructed  in  Canada,  notably  for 
the  Welland  Canal.  "The  difficulty  with  concrete  for 
shipbuilding,"  said  Mr.  J.  A.  Jamieson,  of  Montreal, 
"is  the  liability  to  crack  when  the  vessels  are  damaged, 
and  there  is  also  the  difficulty  of  repairing  the  con- 
crete. Concrete  is  a  splendid  material  but  it  has  its 
limitations,  and  so  far  it  has  not  been  i)roved  the  best 
thing  for  shipbuilding." 


New  Books 
Reinforced  Concrete  Design  Tables — hy  M.  Edgar 
Thomas  and  Charles  E.  Nichols;  McGraw-Hill  Book  Co., 
Inc.,  239  West  39th  Street,  New  York,  publishers;  $3.00  net. 
\  handljook  for  engineers  and  architects  for  use  in  design- 
ing reinforced  concrete  structures.  The  tables,  as  presented, 
cover  a  wide  range  of  stresses  and  include  tiiose  used  by  de- 
signers in  general.  They  may  readily  Ijc  applied  to  the  de- 
sign of  any  reinforced  concrete  structure.  Even  to  the  de- 
signer already  possessed  of  a  complete  set  of  curves  or  tables 
which  answer  his  needs,  this  volume  offers  an  independent 
check  which  should  be  very  valualile  in  securing  accurate  re- 
sults.    Limp  cover;  210  pages;  size  4  in.  by  7  in. 


At  a  meeting  of  the  Grain  Growers'  Gnain  Company,  held 
in  Winnipeg  recently,  it  was  announced  that  several  elevators 
would  be  built  by  the  company  this  year  in  Manitolia  and 
Saskatchewan. 


Tlie  Toronto  Board  of  Education  has  approved  plans  for 
a  12-roomed  school  on  Glenholme  Avenue,  to  relieve  the  dis- 
trict of  Earlscourt  School. 

The  roadway  on  Water  Street,  Gait,  Ont.,  is  reported  to 
be  in  very  poor  condition,  and  it  has  been  proposed  that  a 
permanent  pavement  should  be  laid  immediately. 

Considerable  road  wf)rk  is  planned  this  year  by  Delta 
municipality.  B.C..  a  sum  of  $24,000  having  been  approi)riated 
for  that  purpose.     Rock  for  the  work  is  being  shipped  in. 

.V  l)y-law  has  been  passed  in  Sudbury,  Ont.,  appropriat- 
ing $I7,22fi  for  sanitary  sewers,  $8,133  for  concrete  walks, 
$10,288  for  Warrenite  paving,  and  $fi4,3no  for  Inthulithic  pave- 
ments. 

The  Hamilton.  Ont..  Board  of  Control  have  passed  a 
resolution  requesting  the  Toronto-Hamilton  Highway  Com- 
mission to  defer  the  completion  of  the  highway  into  Hamil- 
ton until  next  year,  because  of  the  war. 

It  is  announced  that  the  contract  for  the  luiilding  of  ex- 
tensive additions  to  the  munitions  plant  of  the  Peters  Cart- 
ridge Company,  at  King's  Mills,  Ohio,  has  been  awarded  to 
Wells  &  Gray,  Ltd.,  Toronto,  their  figures  totalling  $1T."),000. 
These  contractors  carried  out  construction  work  for  the  same 
cori)oration  in  li)]5. 

I'cnmans,  Limited,  of  F'aris,  Ont.,  have  let  the  contract 
for  a  line  Y.W.C.A.  building,  to  be  erected  immediately  north 
of  the  Methodist  Church  on  Broadway.  The  buflding,  which 
will  be  a  handsome  brick  structure,  will  he  principally  for  the 
use  of  the  employees  at  Penmans,  and  will  1)e  ef|uippC(l  with 
every  modern  convenience. 

The  proposed  Windsor  to  Montreal  highway  iirovided 
for  in  the  bill  introduced  at  the  Ontario  Legislature  will  pass 
through  the  most  densely  populated  sections  of  Ontario,  serv- 
ing 1,262.000  persons,  or  .')2  per  cent,  of  the  population.  The 
areas  served  will  represent  in  assessment  $l.i;i4,000,000,  or  ")0 
per  cent,  of  the  total  provincial  assessment. 

Winter.  Williamson  &  Little,  of  Windsor,  Ont..  have  ac 
quired  property  on  Goyeau  Avenue,  on  which  they  propose 
to  erect  a  big  apartment  house.  The  property  includes  three 
dwellings  facing  on  Goyeau  Avenue,  including  the  old  Hor- 
ton  home.  These  will  be  moved  or  torn  down  and  a  three- 
storey  building,  with  24  apartments,  erected. 

Ai  a  recent  meeting  of  the  Winnipeg  School  Board  there 
was  some  discussion  regarding  the  need  for  increased  school 
accommodation  in  certain  sections  of  the  city.  It  was  de- 
cided that  a  special  meeting  of  the  School  Management  Com- 
mittee be  called  and  that  all  the  members  of  the  board  be 
invited  to  be  present  and  discuss  the  matt?r  with  them. 

A  new  $75,000  hospital  to  take  care  of  cases  of  measles 
and  whooping  cough  was  recommended  by  Dr.  C.  J.  O.  Hast- 
ings, medical  health  officer  of  Toronto,  before  the  Board  of 
Health.  The  board  ai)proved  the  idea,  and  decided  to  hold  a 
conference  with  the  Property  Committee  as  to  the  advisa- 
bility of  approi)riating  part  of  the  old  jail  grounds  for  a  site. 

The  Bonner- Worth  Company,  a  worsted  spinning  mill  of 
Peterboro,  Ont.,  have  machinery  on  order  for  the  installation 
of  the  "French  spun"  process,  and  expect  its  delivery  this 
summer,  when  construction  of  a  new  plant  will  be  com- 
menced. The  plans  call  for  a  three-storey  building  some  150 
feet'in  length,  and  will  mean  the  employment  of  90  additional 
hands. 

Xo  estimates  of  construction  cost  arc  submitted  in  con- 
!iection    with    the    Provincial    Highways    Bill    in    the   Ontario 
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Legislature.  The  J'rciiiier  slated  tliat  vvilli  the  lal)or  market 
in  its  present  state  and  witli  conditions  upset  by  tlic  war  and 
uncertain  after  tile  war,  engineers  had  assured  Iiim  it  was 
impossible  to  give  eslimat<s  wliicli  could  be  reasonably  ac- 
curate. 

A  deputation  from  .Stoutfville,  Ont.,  will  wait  upon  tile 
York  highway  commissioners  to  protest  against  the  contem- 
plated improvements  to  the  roadway  between  Langslaff  and 
the  l'"ifth  (_'oncessi(jn  of  Markham  Township,  and  between 
Markhani  village  and  Locust  Hill,  being  undertaken  until 
Stouffville  is  linked  u]>  with  the  present  ■iv-li-ni  mi  llir  Sixth 
Concession. 

The  east  section  of  the  old  wo(jileii  bridge  over  the  Lapi- 
laiio  River,  B.C.,  on  Keith  Koad.  recently  collapsed.  The 
bridge  has  been  in  an  unsafe  condition  for  s(jme  months  and 
has  been  closed  to  traffic  on  that  account.  Its  western  end  is 
fairly  intact,  and  may  be  used  in  the  contemplated  scheme 
for  a  pedestrian  bridge  over  the  river  at  this  point.  In  any 
case,  a  pedestrian  bridge  to  replace  the  old  traffic  bridge  is 
possible,  as  tentative  plans  for  a  suspension  bridge  have  been 
iliscussed. 

Works  Commissioner  Harris,  of  Toronto,  has  reported 
the  costs  of  building  permanent  and  temporary  lines  on 
Bloor  Street,  from  Quebec  Avenue  west  to  Jane  Street.  They 
are  as  follows:  Double  track,  temporary,  Quebec  Avenue  to 
Kunnyniede  Road,  $40,770;  double  track,  permanent,  Quebec 
Avenue  to  Kunnymede  Road,  $M>l,(;(iO:  single  track,  tempor- 
ary, Quebec  Avenue  to  Jane  Street,  .$(>0,:ni);  single  track,  per- 
manent, Quebec  Avenue  to  Jane  Street,  $118.(i!t'):  double 
track,  temporary,  Quebec  .Vvenue  to  Jane  Street,  $S6.:!61; 
double  track,  permanent,  Quebec  Avenue  to  Jane  Street, 
$l7(i,l(i:i. 

The  new  plant  for  the  Goodyear  Tire  and  Rubber  Com- 
pany, which  is  being  constructed  at  \cw  Toronto,  'will  be 
completed  about  May  1.  The  building  is  560  feet  long  by  SO 
feet  wide,  four  storeys  and  basement.  One  and  one-half  mil- 
lion dollars  will  be  spent  on  it.  In  connection  with  the  fac- 
tory there  is  one  of  the  finest  chimney  stacks  in  Canada.  It 
is  14  feet  in  diameter  and  S.'iO  feet  high.  Approximately  GOO 
men  will  be  employed  when  the  plant  is  opened,  but  the  fac- 
tory is  large  enough  to  employ  1,500.  The  Goodyear  Com- 
pany own  38  acres  at  New  Toronto,  and  propose  to  build  six 
factories  of  similar  size,  as  their  business  demands. 

The  concrete  superstructural  work  on  the  government 
piers  at  Victoria,  B.C.,  has  now  been  completed.  These  con- 
crete walls  are  built  up  on  foundations  prepared  by  the  sink- 
ing of  53  caissons.  The  contractors.  Grant.  .Smith  &  AfcDon- 
ncll,  Ltd.,  are  now  engaged  in  filling  in  the  siiace  inside  the 
pier  walls,  and  it  is  expected  that  this  section  of  the  work 
will  be  completed  within  a  couple  of  months.  Most  of  the 
material  for  back-filling  is  being  supplied  by  the  big  suction 
dredge  now  working  in  West  Bay,  from  which  it  is  trans- 
ported by  means  of  a  submerged  pipe-line  under  the  entrance 
to  the  Inner  Harbor  and  then  overland  to  Ogden  Point. 

The  new  Suburban  Planning  Act,  introduced  in  the  On- 
tario Legislature  by  Hon.  W.  D.  McPherson.  grants  control 
of  suburban  areas  to  the  cities,  towns,  and  villages  of  the 
'  province.  This  bill  covers  all  urban  municipalities.  It  gives 
the  local  council  power  to  appoint  a  planning  commission, 
and  this  commission  may  set  out  a  suburban  plan  governing 
future  streets,  parks,  etc.  Then  when  the  land  is  subdivided 
its  layout  must  conform  to  that  plan.  Where  there  is  a  dis- 
inite  the  Ontario  Railway  and  Municipal  Board  will  adjudi- 
cate. The  bill  creates  a  suburban  area  of  five  miles  around 
each  city  and  three  miles  around  towns  and  villages,  within 
which  the  urban  iiiuniripality  may  exercise  a  measure  of  con- 
trol. 

Two  salmon  canneries,  costing  approxiinalely  $HHl.ii(iii 
each,  will  be  built  this  spring  on   Vancouver  Island   by   the 


Luiiimi  liny  lacking  I. pany,  Ltd.     Construction  will  begin 

at  once  on  a  two-line  plant  at  Nitinat,  on  the  west  coast  oi 
Vancouver  Island,  twenty  miles  east  of  [Barclay  Sf-und.  The 
main  building  will  be  of  suHicicnt  size  to  permit  uf  the  instal- 
lation of  several  other  lines  should  it  prove  nccssary.  It  will 
have  a  seasonal  capacity  of  from  7.'i,000  to  100.000  cases.  In 
the  immediate  future  a  similar  cannery  will  be  built  in  the 
same  vicinity.  Later  developments  will  include  the  construc- 
tion of  a  cold  storage  plant  and  five  lenders  and  seine  boats. 

The  city  of  Vancouver  installed  some  years  ago  a  con- 
siderable quantity  of  concrete  sewer  pipe,  and  has  now  be- 
tween $80,000  and  $100,000  worth  in  the  ground.  Keccntly 
some  of  these  sewers  have  had  to  be  renewed,  the  manufac- 
turers supplying  new  pipe  which  they  declared  to  be  of  an 
improved  quality.  City  Engineer  l-'ellowes,  h<jwcver,  con- 
sulted Messrs.  Robert  W.  Hunt  &  Co.,  inspecting  and  testing 
engineers,  of  Chicago,  and  has  received  a  report  from  them 
regarding  the  concrete  pipe.  This  rci)ort  deals  with  three 
samples,  two  of  the  class  of  manufacture  originally  installed 
and  one  of  the  new  pipe.  Of  the  former  one  of  the  samples 
had  been  in  use  and  the  other  had  not.  A  test  was  carried 
out  on  the  unused  pipe,  which  failed  to  resist  water  percola- 
tion at  ten  pounds  pressure,  applied  internally,  and  when 
twenty  pounds  was  reached  it  cracked.  It  was  impossible  to 
apply  the  same  test  to  the  pipe  that  had  been  in  use  owing  to 
irregularities  at  the  end.  which  prevented  it  being  sealed,  but 
the  engineers  consider  their  verdict  on  the  other  sample  ap- 
plicable to  this  case.  The  sample  of  the  newer  class  of  pipe 
also  failed  fo  obtain  the  endorsation  of  the  testing  firm. 
They  found  that  it  did  not  resist  percolation,  and  that  the 
interior  surface  was  not  sufTiciently  smooth. 


Personals 

Mr.  W.  F.  Tye,_  C.E..  will  be  unable  to  visit  Hamilton, 
Out.,  to  report  upon  a  common  entrance  scheme  for  all  rail- 
ways before  next  June.  He  is  at  present  engaged  in  Van- 
couver. 

Mr.  William  Walker  has  been  appointed  acting  division 
engineer,  eastern  lines  of  the  Grand  Trunk  Railway,  in  suc- 
cession to  Mr.  F.  L.  C.  Bond,  who  has  i;one  overseas  with  a 
railway  construction  battalion. 

Mr.  J.  S.  Dennis,  president  ot  the  Canadian  ^l■clcty  ol 
Civil  Engineers,  has  been  authorized  by  the  council  to  repre- 
sent the  society  at  the  third  annual  conference  of  the  Com- 
mittee on  Engineering  'Co-operation,  to  be  held  at  Chicago 
on  March  29  and  M.  Prof.  S.  J.  Xewcll  of  the  University  of 
Illinois  is  the  president.  The  object  of  the  conference  is  to 
prepare  plans  for  co-operation  on  matters  of  general  interest 
to  the  engineering  profession. 


Obituary 

Mr.  George  Henry  I'rost.  one  of  the  oldest  engineering 
graduates  of  McGill  University,  Montreal,  passed  away  re- 
cently at  Plainfield.  N.J.  Mr.  Frost  took  his  C.  E.  degree  at 
McGill  in  1860,  and  for  some  years  practised  the  profession 
of  land  surveying  at  Smith's  Falls,  Ont.,  subsequently  be- 
coming an  engineer  on  the  Chicago  and  Northwest  Railway 
and  on  the  Grand  Rapids  and  Indiana  Railway,  with  head- 
quarters at  Chicago.  Later  he  took  up  journalistic  work,  and 
in  1874  founded  the  Engineering  News.  Some  years  ago  he 
retired  from  active  work,  and  took  up  his  residence  at  Plain- 
field,  N.J. 


Trade  Publication 

riie  Portland  Cement  Association  has  issued  booklets  en- 
iiilod  "Integral  Curb  for  Concrete  Pavement"  and  "Why 
I'.uild  Fireproof."  These  will  be  distributed  to  those  inter- 
ested on  request. 


Contracts   Department 

News     of    Special    Interest    to    Contractors,    En^neers,    Manufacturers    and 

Dealers  in  Building  Supplies 


Waterworks,  Sewerage   and 
Roadways 

Bridgeburg,  Ont. 

Town  plans  to  purchase  an  electric 
pump  for  pump  house.  K.  A.  Lans,  town 
clerk. 

Dereham  Township,  Qnt. 

Tenders  will  l)e  received  by  the  town- 
ship clerk,  Alex.  Hell,  Dereham  Centre, 
until  April  9  for  the  construction  ot 
Rutherford  and  Deer  Creek  drains  for 
the  Township  Council. 

Haldimand  County,  Ont. 

The  County  Council  will  do  1^  miles 
of  metalling;,  at  a  cost  of  $7,000,  and  ex- 
pend $9,500  on  repairs.  Superintendent 
of  roads,  D.  W.  Mcliurney,  Hagersville. 

Hull.  Que. 

The  construction  of  concrete  pavement 
on  Aylmer,  from  BridRe  St.  to  Front,  is 
being  considered  by  the  City  Council. 
Engineer,  J.  A.  Laforest. 

The  City  Council  plan  to  lay  pavement, 
likely  concrete,  on  Brewery  Street,  from 
Aylmer  Road  to  Gatineau  Road,  and  on 
Bridge  Street,  from  Wellington  to  Phille- 
more.     Engineer,  J.  Laforest. 

London,  Ont. 

The  City  Council  contemplate  sewer 
extension  on  Nightingale  Avenue.  En- 
gineer, H.  A.  Brazier,  will  report  on  cost. 

Metcalfe  Township,  Ont. 

Tenders  will  be  received  by  the  clerk, 
Harry  Thompson,  R.K.  .No.  2,  Kerwood, 
until  .April  2  for  the  construction  of  the 
Murphy  drain.  Concrete  or  good  tiie 
specified. 

Ottawa,  Ont. 

Tenders  are  being  received  by  the  en- 
gineer, .Alex.  Stuart,  until  March  31  tor 
supplies  required  by  the  Ottawa  Im- 
provement Commission,  110  Wellington 
St.,   costing  $97,000. 

Quebec,  Province  of. 

Tenders  are  being  received  by  the  sec- 
retary, G.  H.  Burroughs,  Parliament 
Buildings,  Quebec,  until  April  3  for  the 
construction  of  pavement  through  Ste. 
h'oy,  from  St.  .'\ugustin  to  Quebec  City. 
Plans  and  specilications  with  the  secre- 
tary. 

Regina,  Sask. 

The  City  Council  have  had  plans  pre- 
pared for  a  $10,000  pump  house  for  Bo.g- 
gy  Creek.  J.  R.  Ellis,  38.52  Rae  St..  is 
architect.     Clerk,  George  Beach. 

Rooke  Township,  Ont. 

Tenders  will  be  received  by  the  engi- 
neers, G.  A.  Gililland  and  Hugh  Kenne- 
dy, care  of  the  clerk,  W.  J.  Weed,  .Mvin- 
ston,  until  April  7  for  repairs  of  the 
Thompson  and  Carpenter  drain  for  the 
Township  Council. 

St.  Catharines,  Ont. 

Tenders  close  with  the  Board  of 
Works  April  12  for  the  construction  of 
485  lineal  feet  of  30-inch  sewer  and  525 
lineal  feet  of  24-inch  sewer.  City  engi- 
neer, W.  P.  Near. 


St.  Thoijias,  Ont. 

The  City  Council  are  considering  tlie 
construction  of  cement  walk.s.  Engineer, 
Mr.   Ferguson. 

Tenders  will  be  called  about  June  1  for 
the  construction  of  a  macadam  pavement 
on  Wellington  for  the  City  Council.  En- 
gineer, Mr.  Ferguson. 

Toronto,  Ont. 

Works  Commissioner  R.  C.  Harris  has 
included  the  following  in  his  estimates: 
Additional  pump  and  motor  at  Riverdale 
pumping  station,  .$25,000:  high  pressure 
fire  system  extension,  $600,000;  exten- 
sion of  distribution  system  east  of  the 
Don  River,  $375,000:  two  36-in.  water 
mains  from  pumping  station  to  I-'ront  St., 
$95,000. 

Vancouver,  B.C. 

City  plans  improving  sewer  emptying 
into  English  Bay.  About  $20,000.  F. 
Harris,  waterworks  commissioner. 

Walkerville,  Ont. 

Plans  are  being  prepared  for  a  con- 
crete and  asphalt  block  pavement  on 
Walker  Road  for  the  City  Council. 

Plans  are  being  prepared  for  concrete 
sidewalks  on  Lincoln  Road  and  Iroquois 
Street  for  the  City  Council.    ' 

Waterloo,  Ont. 

The  construction  of  a  storm  sewer,  to 
cost  $:!,000,  is  lieing  considered  by  the 
Town  Council.  Work  will  be  done  by 
day  lal)or,  and  Engineer  Charles  Moogh 
will  purchase  24-in.  and  liO-in.  concrete 
pipe. 

The  town  engineer.  Charles  Moogh, 
will  purchase  6  and  9-in.  tile  for  the  con- 
templated sewer  extension,  to  cost  $2,500. 

Winnipeg,  Man. 

Time  for  receiving  tenders  for  appro.\i- 
mately  12,000  feet  of  48-in.  and  1,300  feet 
of  fiO-in.  cast  iron  pipes,  specials,  and  gate 
valves  for  the  Greater  Winnipeg  Water 
District,  501  Tribune  Building,  has  been 
extended,  and  tenders  will  be  received  by 
the  chairman,  R.  D.  Waugh,  until  noon, 
.April  Ifi.  Specifications  and  form  of  ten- 
der at  the  office  of  the  District. 

CONTRACTS    AWARDED. 

Hull,  Que. 

The  Ottawa  Construction  Company, 
Central  Chambers,  Ottawa,  has  been 
awarded  the  general  contract  for  the  con- 
struction of  pavement  on  Laurier  Avenue 
for  the  City  Council,  at  a  cost  of  $100,000. 
Engineer,  J.  Laforest. 

Lindsay,  Ont. 

The  Turbine  Equipment  Company, 
Ltd.,  C.P.R.  Building,  Toronto,  have  been 
awarded  the  contract  for  supplying  a  De 
Laval  turbine  pump  to  the  Water  Com- 
mission. Town  Council. 

St.  Hyacinthe,  Que. 

The  Turbine  Equipment  Company,  Ltd., 
C.P.R.  Building,  Toronto,  have  been 
awarded  the  contract  for  the  supplying 
of  a  De  Laval  turbine  pump  .to  the  Wa- 
ter-^orks  Commission,  City  Council,  in 
connection  with  filter  system. 


West  Hawkesbury  Township,  Ont. 

Tlie  general  contract  for  the  construc- 
tion of  a  macadam  road  on  Front  Road, 
lietween  I'Original  and  Hawkesbury,  has 
been  awarded  to  McDonald  &  Dibblie,  43 
St.  Sacrament  Street.  Montreal.  The 
contract  for  the  construction  of  four 
bridges  on  the  road  system  has  been 
awarded  to  the  Ontario  Bridge  Company, 
Toronto,  for  $42,600,  $16,400,  $1,560,  and 
$917. 


Railroads,  Bridges  and  Wharves 

Banff,  Aha. 

The  Cascade  Scenic  Railway  plan  to 
construct  a  railway  up  mountain  near 
here.  Work  probably  to  start  this  year. 
Engineer,  Harold  Johnson. 

Charing  Cross,  Ont. 

Tlie  Michigan  Central  Railway  intend 
to  rebuild  their  railway  station,  at  a  cost 
of  $3,000.  .-Xrchitect,  H.  A.  Hornung. 
Jackson,  Mich.     . 

Petcrl  oro.  Ont. 

Council  plan  to  extend  Peterboro  Ra- 
dial Railway.  W.  G.  Ferguson  289 
George  St.,  local  manager. 

Saskatoon,  Sask. 

The  City  Council  has  authorr^eil  the 
expenditure  of  $19,640  on  street  railway 
and  equipment.  Superintendent,  G.  H. 
.Archibald. 

Spingfield,  N.S. 

The  Davison  Lumber  (.'oinpaiiy. 
Bridgewater,  are  considering  the  con- 
struction of  twelve  miles  of  railway. 

Toronto,  Ont. 

City  plans  subway  on  Du])lex  .Xsenue, 
under  Belt  Line  Railway,  .-\bout  $18:i,800. 
R.   C.   Harris,   works  commissioner. 

Works  Commissioner  R.  C.  Harris  has 
included  in  his  estimates  $149,370  for  re- 
construction of  bridge  on  South  Glen 
Road,  and  .$63,200  for  bridge  on  Spadina 
Road. 

Walkerville,  Ont. 

The  Essex  Terminal  Railway  will  make 
surveys  for  an  electric  railway  from  Ojib- 
way  to  Amherstburg.  Engineer,  Owen 
McKay. 

CONTRACTS    AWARDED. 

East  Angus,  Que. 

The  Phoenix  Bridge  and  Iron  Works, 
Ltd..  8:!  Cplborne  St.,  Montreal,  have 
been  awarded  the  contract  for  steel  work. 
for  the  $45,000  steel  bridge  across  St. 
Francis  River  for  the  Municipalities  of 
East  .Angus  and  Westbury. 

McGillivray  Township,  Ont. 

h'rank  Nichol.  Parkhill,  has  been 
awarded  tlie  general  contract  for  the 
erection  of  a  bridge  for  the  Township 
Council.  Engineer,  Charles  Talbot,  Coun- 
ty Building,  London. 

Middleton  Township,  Ont. 

.\.  L.  (  latnian,  R.R.  Tillsoiiburg.  has 
liecn  awarded  the  contract  for  abutments 
at   $4,993,   and    the    Sarnia   Bridge    Com- 
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Jood  Roads  Mean    Prosperity 

OL'k  |)re.sciit  is.siK-  i.-.  j,Mvcn  over  almo.st  entirely 
tn  tiisciissions  (if  roadway  problems,  because 
we  believe  the  betterment  an<l  maintenance  of 
our  country  rfiad.s  is  one  of  the  most  urgent  of 
l)ul)iic  works  that  can  l)e  undertaken  by  Canadian  s{ov- 
eniments.  Good  country  roads  were  formerly  looked 
upon  as  a  luxury,  but  not  so  to-day.  They  are  n*jw 
)4'enerally  recognized  as  the  only  true  basis  ujxin  which 
we  can  hope  to  build  uj)  a  prosperous  commercial 
activity  throufihout  our  country  districts.  .And  ui)oii 
this  activity  is  almost  entirely  dei)endent  the  pros|)erity 
of  our  cities  and  towns.  In  a  word,  the  rural  roads  oi 
Canada,  more  than  any  other  sinfjie  factor,  will  deter- 
mine our  future  success  or  failure  in  takinji  a  promin- 
ent place  in  the  comix'tilivc  ciimmcrcc  of  this  ontin- 
ent. 

*         *         * 

i'liis  beiu;;  so,  it  is  inijiossible  to  overestimate  the 
\alue  of  the  work  bein<.;  done  by  the  Ontario  Depart- 
ment ui  i'ublic  Highways  in  holdinj.(  an  annual  con- 
ference on  road  construction  ftjr  country  n>ad  super- 
intendents and  en<.;iiieers.  'J'he  third  of  these  confer- 
ences was  held  in  Toronto  last  week,  and  many  of  the 
excellent  papers  and  discussions  are  reproduced  in  this 
issue.  Other  provinces  are  doin<j  most  excellent  edu- 
cative as  well  as  practical  work  alonjj  various,  though 
stjmcwhat  different,  lines.  lupial  importance  must  also 
be  attached  to  the  work  of  the  Dominion  (iood  Roads 
.Association,  which  meets  in  Ottawa  ne.xt  week.  Such 
forces  as  these  associations  represent  are  bound  to 
effect  very  considerable  results,  not  the  least  of  which 
is  the  education  of  the  averaj^e  rural  resident  to  bring 
him  to  a  realization  of  the  need  of  good  roads  and  of 
their  actual  and  practical  possibilities. 

-And  this  last  viewpoint  probably  brings  one  as 
nearly  as  one  can  get  in  a  few  words  to  the  actual 
cause  of  such  abominable  roads  as  we  have  in  various 
sections  of  Canada  at  the  present  lime.  (I)  The  coun- 
try peo])le  have  never  known  what  really  good  roads 
are  like,  and  so,  by  comparison,  are  generally  .satisfied. 
(2)  Tliey  are  not  scientifically  skilful  in  making  and 
maintaining  roads  (especially  the  latter).  For  this 
rea.son  the  establishment  of  country  road  .systems 
which  takes  the  making  and  maintenance  of  roads  out 
of  the  hands  of  men  un.skilled  in  this  work  and  places 
it  in  charge  of  specialists  is  a  big  step  forward.  There 
is  little  dttubt  that  this  svstem  should  spread  to  all 
parts  of  the  Dominion  and  become  applicable  to  all  the 
.\>a(ls,  within  a  comparati\ely  short  period. 


Canada  as  a  young  nation  in  the  making  has.  per- 
haps, made  the  mistake  which  is  all  too  common  with 
individual  commercial  enterprises — building  onlv  for 
the  immediate  future.  There  is  little  defence  for  such 
a  course  in  a  country  .so  rich  in  natural  re.sources  of 
everv  sort  as  we  are.  There  is  no  uncertainty  about 
our  future,  in  fact.  It  is  merely  a  matter  of  time.  Do 
we  want  to  take  our  place  among  the  big  nations  to- 
morrow, or  shall  we  wait — fifty  or  a  hundred  vears? 
On  the  answer  might  well  depend  our  gDt>d  roads 
policy  of  the  inuncdiate  future.  If  we  decide  ;hat  we 
are  now  a  grown-up  nation— which  most  of  us  believe 
— then  we  must  build  n^ads  to  carry  on  the  business 
we  intend  to  do — good  roads  and  permanent  roads. 
Ihese  will  cost  more  to-day,  but  less  in  the  end.  To 
this  end  the  educative  work  being  done  by  the  various 
*  anadian  road  organizations  is  of  the  greatest  value. 
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VJUL»U     lVU«iUI»     Ul     i  ^  U  V  a     0»^Ulia  j^  centred  in  that  work.    The  best  results  cannot  be  ac- 

Sparsity  of  population  retards  permanent  de-  complished  until  the  full  work  of  road  making  in  each 

velopment— Careful  attention  to  main-^  county  is  conducted  by  a  few  gangs  of  men  under  an 

tenance — Educating  the  people  experienced  foreman,  who  work  for  the  entire  season 

THE  rural  population  of  Nova  Scotia  gives  about  and  will  earn  their  living  by  building  roads.     It  is  not 

17  head  per  mile  of  highway,  for  an  average  of  right  to  expect  the  construction  and  maintenance  of  ' 

the  entire  i)rovince.    In  some  counties  the  aver-  roads  to  be  attended  to  as  an  auxiliary  to  farming  or 

age  per  mile  is  much  below  the  general  average  '^"7  other  means  of  livelihood, 
for  the  province.     It  is  therefore  seen  that  much  in  ihe  Roads  De])artment  has  a  set  of  road  models 

the  way  of  permanent  roads  cannot  be  attained  with-  ^^^ich  show  the  details  of  construction  of  each  type 

out  incurring  expenditures  unduly  large  for  the  popula-  <'f  road  at  present  being  built  m  the  province  under 

tion    benefited.      With    the    sparse    population    of    the  the  Roads  Department.     During  the  provincial  exhibi- 

province,   it   is   evident   that   the   type   of  road   to  be  tion,   held   last   September,  a  roads   exhibit   was   pre- 

dealt  with,  covering  by  far  the  largest  percentage  of  P'^red,  of  which  these  models  formed  a  part,  together 

the  total  mileage  is  the  earth  road.     An   earth  road,  with  photograjihs  and  drawings  of  structures  built  in 

when  maintained  in  good  condition  with  proper  side  the  province.     I  his  exhibit,  m  charge  of  the  engineer 

drains,    culverts   and   ditches,   forms    a    pleasing   kind  of  the  department,  was  intended  as  an  element  in  an 

of  road,  and  its  greatest  fault,  perhaps,  is  that  it  is  '  educational  campaign  and  attracted  so  much  attention 

more  or  less  muddy.     Taking  traffic  conditions  also,  ='"^  caused  so  much  favorable  conmient  that  it  is  in- 

as  they  exist  in  the  province  at  the  present  time,  there  tended   in    future   to   utilize   the   exhibition   as   far   as 

are  not  many  districts  in  which  an  expenditure  greater  possible  as  an  educator  in  road  matters  for  all  inter- 

than  that  involved  in  an  earth  road  is  warranted  by  ^'fted.     In  addition  to  this  particular  form  of  publicity 
the  traffic  department   undertakes    instructional    supervision 

in  the  field  of  construction  and  has  arranged  illustrated 

Water-bound  Macadam  Meets  Requirements  talks  on  roads  so  that  the  i)eople  of  the  various  coun- 

There   is   no  doubt  that   in   some   of   the   populous  ties  may  be  imjjressed  with  the  \alue  of  godd  highways, 
villages  of  the  province  the  traffic  requires  a  surface  ^^^^  Expenditures 

road  of  some  kind.    It  is  not  thought,  however,  in  any  ,     •  , 

rural  section  of  the  prcnince  at  the  present  time,  that  ,       ^  ^e   expenditure   during   the   past   fiscal   year   has 

traffic   demands  a  better  class  of  highway   than   that  ^een  in  accordance  with  the  following  table : 

of  water-bound  macadam.  I^oad  appropriation  for  maintenance    $216,722.97 

In  building  permanent  roadways,  the  most  import-  Chapter  18,  Acts  1913  "Betterment  of  High- 
ant  features  are  the  location,  drainage  and  preparation  ways" 36,536.27 

of  the  subgrade.    Since  all  steps  in  making  good  earth  Chapter  19,  Acts  1913,  "Motor  \'ehicle  Act 

roads  are  essential  to  a  permanent  construction,  it  will  Koad  Improvement  Fund" 17,768.87 

be  seen  that  nothing  is  lost  in  their  building  and  that  t^hajHer  26,  Acts  1912,  an  "Act  respecting 
almost  any  earth  road  can  be  afterwards  improved  by  the  construction,  of  iiermanent  materi- 

putting  over  it  some  sort  of  hard  surface  to  carry  the  als,  of  smaller  bridges  and  culverts  in 

traffic  with  more  ease  and  safety.     By  constructing,  public  highways" 147,902.04 

therefore,  a  good  quality  of  earth  road,  the  province  Larger  Bridge  (Construction 113,564.70 

of  Nova  Scotia  is  making  adequate  preparation  for  a  

permanent  highway  system  when  conditions  are  such  I  "Jtal $532,494.85 

as  to  justify  it.  

The  annual  cost  of  maintenance  of  a  good   earth  -pj  j  |--^  .  .       ^^ 

road  will  vary  from  $10  to  $50  per  mile,  depending  KOaCl  UeVelOpmeilt  111  IJUebeC 

largely  on  the  nature  of  the  earth  composing  the  prism  r>     ,  ,  ,      ^  

of  the  roadbed.    The  total  money  available  at  the  pre-  Past  year  s  work  -Government  assists  buildmg 

sent  time,  both  from  funds  supplied  from  provincial  °*  »'"""'^  highways  and  loans  funds-Th.s 

revenue  and  also  under  the  Highway  Act  by  way  of  y"""  «  expenditure  $1,000,000 

statute  labor,  estimated  at  $12.50  a  mile,  would   not  By  B.  Michaud' 

suffice  for  more  than   the  maintenance  of  the  roads.  "■    ^  L'RING  the  construction  season  of  1916  there 
Only  a  small  proportion  of  the  highways  of  the  pro-        I      I     have  been  built  in  different  municipalities  of 

vince  are  properly  paved,  ditched  and  drained.^    If,  in  JL^     the  Province  of  Quebec,  including  proxincial 
addition  to  the  maintenance  of  the  roads,  highway  con-  roads,  106  miles  of  macadam  and  74  miles  of 

struction   is   also   to  be   undertaken,   it   is   more   than  .gi"a\elled  roads.    The  total  mileage  of  improved  roads 

evident  that  the  provisions  are  insufficient.  built  since  1911,  under  the  control  of  this  department, 

is  1,279  miles  of  macadam  and  658  miles  of  gravellecl 

Road  Work  Required  at  Frequent  Intervals  roads. 

The  maintenance  of  an  earth  road  in  good  condi-  This  i^rovince  now  has  five  trunk  roads,  aggregat- 
tion  requires  constant  attention  and  it  is  impossible  ing  above  300  miles,  linking  together  Rouse's  Poinv, 
to  do  all  the  work  at  one  time  in  each  season.  On  the  Montreal,  and  Quebec,  Levis  and  Jackman,  Sher- 
contrary,  it  is  necessary  that  a  little  work  be  done  at  brooke  and  Derby  Line,  Montreal  and  St.  Johs's.  via 
frequent  intervals  throughout  the  year.  It  is  in  this  Chambly.  Another  trunk  road  connecting  Three  Riv- 
particular  that  the  Roads  Office  of  the  Province  of  er.^.  Shavvinigan  Falls,  and  (Irand'  Mere  will  be  built. 
Nova  Scotia  has  made  an  endeavor  to  educate  the  with  the  aid  of  these  cities  and  of  certain  companies, 
inspectors  in  the  diflferent  parts  of  the.  province  as  to  the  government  contributing  one-half  of  the  cost, 
the  necessity  of  caring  for  the  roads  in  the  manner  The  preliminary  work  for  this  latter  line  will  corn- 
outlined,  mence  as  soon  as  the  season  is  favorable.     This  road 

The  ideal  method  of  caring  for  the  highways  would  'Deputy  Minister  of  Roads,  Quebec.  " 
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is  Hot,  iJi'iijici  ly  >iKakin,^,  a  jjidv  iinial  road,  idciilical 
witli  Uic  five  roads  al)o\c  mentioned,  but  it  it  an  in- 
stance showinj^;  what  an  incentive  has  been  the  con- 
strnction  of  provincial  roads  t(j  the  construction  of 
conliniioiis  stretches. 

'{"lie  Ouel)ec  ( io\ciiniicnt  offers  every  opportuuily 


Smallman  sidcroad,  Dundee,  Quebec,  macadamized  in  191.^>. 

to  inunici|)alitics  to  unite  toj^ether  and  Ijnild  such  con- 
tinuous stretches  of  roads  vvitli  money  suppHed  to 
tlieni  bv  the  jfovernment  at  3  ])er  cent.  Some  districts 
are  ab"eadv  organized   witli   a  \iew   to  workiu"'  alontr 


lliese  line.i,  and  it  ir,  reaM)nal)l>  certain  llial  within  a 
few  vicars  several  trunk  roads  will  be  entirely  built 
by  the  niunicii)alities  themselves,  in  addition  to  the 
l)roviiicial  roads  built  by  the  government. 

'IVj  the  $15,000,000  voted  since  1912",  and  which 
were  allotted  to  the  munici])alities,  provided  they  pay 
an  interest  at  2  per  cent,  during  41  years,  five  other 
millions  have  been  voted  during  the  last  session,  and 
will  lie  allotted  at  3  per  cent.  In  both  cases  the  sink- 
ing fund  is  i)aid  by  the  government. 

The  expenditure  for  road  construction  during  the 
c< lining  season  will  prijbably  be  a  little  over  $1,000,000, 
besides  the  annual  appropriation  of  $2.SO,000  f<jr  con- 
--truction  and  maintenance,  which  has  been  raised  this 
\  ear  to  $30d,(JOO. 

The  main  feature  of  the  (Juebec  road  policy  this 
year  is  the  putting  in  force  of  a  law  passed  during  the 
last  session  regarding  the  maintenance  of  macadam- 
ized or  gravelled  roads.  As  to  the  prf)vincial  roads, 
thev  will  be  maintained  directly  by  the  government, 
and  a  contrijjution  of  50  i)er  cent,  will  be  asked  from 
the  municipalities  interested.  'J'he  roads  built  by  the 
niiinici|)alities  must  also  be  maintained  by  these  same 
municii)alities,  but  they  will  get  a  contribution  from 
tile  government.  The  law  provides,  however  that,  in 
case  (jf  neglect  on  the  part  of  the  municipalities,  the 
Minister  of  Roads  has  t!ie  right  to  have  the  work  done 
at  their  expense.  This  does  not  mean  coercion,  but  it 
gives  to  the  minister  the  necessary  athority  to  take  the 
steps  that,  in  his  judgment,  will  bring  the  desired  re- 
sult— that  is.  the  maintenance  in  good  order  of  all  the 
macadamized  or  gravelled  roads  in  the  Province  of 
Quebec. 


Value    of   Architecture    in    Bridge    Building 

Illustrations  of  Typical  Structures  in  the  Vicinity  of  Toronto  Portray 
Inviting  and  Impressive  Designs — Standardization  Offsets  Individuality 

By  R.  O.   Wynne-Roberts'     


SI.\.\1).\R1J1ZATIC)\'  has  jjecome  an  accepted 
religion,  or  code,  among  many  engineers  in  con- 
nection with  structural  designs.  I'ridges  built 
for  highways  and  railroads  are  uo  exception,  for 
standard  designs  are  pre])ared  for  given  conditions, 
and,  wjhilst  much  may  be  contended  in  support  of  such 
a  condition,  it  is  not  without  its  drawbacks.  Standard- 
ization of  bridge  design  may  be  ct)nducive  to  efticiencv 
and  to  facility  of  construction,  but  it  cannot  be  denied 
that  it  removes  the  opi>ortunity  for  the  genius  of  the 
engineer  to  leave  his  impress  of  individualitx'  and  orig- 
inality. l''urtherniore,  standardization  tends  to  the 
multiplication  of  structin-es  built  to  luiiform  design, 
and  if  there  is  one  thing  that  docs  not  appeal  to  us  it  is 
to  visually  collide  with  a  repetition  of  structures  built 
on  a  common  plan.  Apart  from  this,  suppose  it  is 
granted  that  statulard  structures  lead  to  economy  in 
cost,  it  will  be  admitted  that  the  bridges  will  remain 
with  us  when  the  expenditures  are  entirely  forgotten. 

lUit  economy  is  not  always  secured  by  the  repro- 
duction of  standard  designs,  for  the  cost  dei)ends  ui)on 
circumstances:  and  if  chea])ncss  is  to  be  the  only 
qualitv  kept  in  view,  then  the  de\clol>meut  of  the  art 
of  bridge-lniihliug  will  be  seriously  ret.irded,  if  not 
thwarted.  The  character  of  the  public  mind  and  ten- 
dencies nia\,  in  general,  be  gauged  b>  the  buildings 
and  strucluies  which  thev  erect.     It  will,  therefore,  be 


s  *Coniittltinc  Enifineer,  Toronto. 


a  wholly  ina<le(|uate  legacy  lor  posterity  if  we  to-day 
w(jrship  the  idol  or  fetish  of  the  standardization  of 
structural  designs  and  lca\e  landmarks  which  do  not 
reflect  our  true  character. 

liridges  should  bear  some  relation  to  the  surround- 
ing natural  features.  If  the  district  is  strictly  indu.s- 
trial,  steel  bridges  will  doubtless  be  suitable.  But 
what  would  be  said  if  fine  buildings  are  erected  on  the 
borders  of  a  lake  or  stream  with  a  vision  of  natural 
beaulv  marred  by  a  heavy  straight-truss  steel  bridge? 
.Steel  bridges  have  their  jilace  of  usefulness  and  suita- 
bilitv,  but  that  place  is  not  everywhere,  and  yet  stan- 
dardization of  steel  bridge  designs  tends  to  that  end. 
liridges,  like  other  structures,  should,  as  far  as  pos- 
sible, harmonize  with  the  natural  features  of  the  local- 
ity. The  main  object  of  this  article  is  to  show  a  few 
instances  of  what  has  been  done-  without  incurring  ex- 
cessive cost. 

Fig.  1  illustrates  the  Buttonville  bridge,  Markham 
Township,  having  a  span  of  50  feet.  This  is  simple 
aiul  plain  in  design,  yet  the  outline  is  neat. 

Fig.  2  represents  the  I'eflFerlow  bridge,  in  Georgina 
Township,  having  a  span  of  40  feet.  .Xs  will  be  seen. 
the  outlines  arc  broken  bv  semi-columns  at  the  ter- 
minus of  the  arch  and  the  end  newel:*. 

Fig.  3  is  the  Massey  bridge,  on  the  Dawes  Road,  in 
\'ork  CiUMity.  Its  span  is  40  feet.  This  briilgc  view 
is  submitted  to  show  the  cflfect  of  pilasters  at  the  abut- 
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tlxamples  of  highway  bridges  in  which  pleasing  desifin  has  been  added  to  engineering  skill 
without  appreciable  increase  in  cost. — Built  by  Frank  Barber. 
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mcnts,  revealin;^-  the  arcli  ijiil;  outlines  and  the  baliis- 
traded  .parapet  walls. 

Fig.  4  illustrates  the  aesthetic  effect  of  a  light  steel 
snsi)ensiun  Ijridj,^',  which  was  erected  over  the  Rouge 
River  in  Scarhoro  Tdwnstiip.  Tlie  main  span  is  100 
feet. 

I''ig.  6  is  the  Wadsworlh  bridge,  iit  Weston,  which 
has  a  span  of  1  IS  feet.  This  illustration  is  se!f-ex])lan;i- 
tory. 

Fig.  8  shows  the  Timothy  Street  bridge  at  New- 
market. Its  span  is  60  feet.  This  has  pilasters  and 
ornamental  parapet  walls. 

Two  other  views  are  of  flat  beam,  or  girder, 
bridges.  Fig.  7  is  the  Cold  Creek  l,ridge,  between 
\nvk  and  I'eel  Counties;  it  has  a  span  of  35  feet.  Fig.  ' 
5  illustrates  the  Bathurst  Street  bridge,  in  York  Town- 
ship. The  length  of  the  bridge  is  130  feet.  Reinforced 
concrete  truss  bridges  are  represented  by  Figs.  9  and  10. 
b'ig.  9  illustrates  the  iM-eeman  bridge  on  the  Rouge 
River;  it  has  a  span  of  91  feet.  JMg.  10  is  the  .Middle 
]\oa(l  bridge  in  ^'ork  and  I'eel  Counties.  The  si)an  in 
this  case  is  80  feet,  .\ttention  is  drawn  to  the  different 
treatment  of  the  balustrades. 

No.  11  is  theOakvilJe  bridge,  in  the  Count v  of  llal- 


inii.  The  main  span  is  135  feet  and  the  total  length  of 
the  bridge  is  476  feet. 

.Ml  of  the  f(iregoing  examples  of  bridges  were  de- 
siL'ned  by  Mr.  Frank  liarber,  consulting  engineer.  To- 
ronto, to  whr)m  the  author  is  indebted  '''"•  'be  alx>ve 
information. 

In  conclusiiiM.  ilie  auilmr  .•>ubniit>  ui.it  bridges 
should  not  be  considered  solely  from  the  utilitarian 
point  of  view.  The  public  is  sl(jwly  coming  to  perceive 
that  the  aesthetic  treatment  of  bridges,  as  well  as  of 
other  structures,  is  a  very  desirable  clement.  Struc- 
tures of  permanence  should  afford  the  users  some 
measure  of  delight.  Picturesque  environment  shonid 
be  preserved,  and,  where  possible,  enhanced  by  suit- 
able bridges.  This  needs  no  argument,  for  ugly  struc- 
tures are  condemned  even  by  the  most  ardent  advo- 
cates of  economy.  I'.ridges,  then,  should  be  suitably 
designed,  having  graceful  lines  and  sufficient  relief  to 
create  a  lastin<r  impression.  Utility  without  austerity 
and  bold  outlines  without  crudity  are  the  essential 
standards  which  we  sh(juld  bear  in  mind  when  design- 
ing structures  which  are  to  be  constantly  in  view.  Un- 
due ornamentation  is,  of  course,  not  becoming  in  sub- 
stantial or  important  erections,  but  the  entire  absence 
of  art  too  often  renders  them  crude,  bare  and  uninvit- 
ing. 


Good  Roads  as  Seen  by  the  Motor  Tourist 

*       Growth  of  Automobile  Traffic  with  Resulting  Increased  Revenues 
Entitles  Motorists  to  Consideration  in  Planning  Road  Construction 

By  W.  G.  Robertson'     


SIR  WllJJAM  lllvXRST,  in  reply  to  the  good 
roads  delegation  which  waited  on  tlie  Ontario 
CJovernment  at  the  I'arltament  IJuildiugs.  Toron- 
to, on  March  1,  to  r,,e(iuest  the  construction  of  a, 
transprovincial  highway,  referred  to  the  imjJortancc  of 
the  rapidly-growing  motor  tourist  traffic.  On  a  recent 
trip  through  New  York  and  the  New  ICnglaud  .States 
the  i'remicr  had  I)een  greatly  impressed  by  the  multi- 
tude of  motor  tourists  which  he  encountered.  One 
was  almost  led  to  believe,  he  said,  that  the  chief  occu- 
pation of  the  jieoplc  along  the  great  highways  in  the 
States  was  ()re))aring  chicken  dinners  for  motorists  and 
supplying  them  with  gasoline  and  tires. 


Increase  in  Visiting  Tourist  Traffic 

Tlu'  e.xchauge  of  aulomo!)ile  licenses  between  On- 
tario and  many  of  the  states  of  the  United  States, 
which  went  into  effect  last  year,  and  the  new  customs 
regulation,  which  ])erniits  tourists'  cars  to  remain  in 
Canada  for  a  period  of  one  mouth  without  bond,  have 
resulted  in  a  veritable  invasion  of  the  Dominion  b\' 
United  States  motorists.  The  number  of  tourists'  cars 
entering  Ontario  from  the  United  .States  last  year  is 
estimated  to  have  been  .sO.OOO.  as  compared  with  6.000 
in  the  preceding  year.  Placing  the  average  number  of 
passengers  at  four  per  car.  the  stay  of  each  party  one 
day,  and  the  average  expenditure  at  $5  per  person,  the 
amount  expended  in  Ontario  by  these  visitors  would 
be  $1,000.0(X),  and  this  is  a  conservative  estimate.  It  is 
evident  that  the  visiting  motorist  is  to  be  no  insigniti- 
c;int  factor  in  the  future  sources  of  revenue  of  the  Do- 
minion of  C'anada.  which  at  the  present  time  otl'ers  so 
much  in  the  wav  of  attractive  scenery  and  so  little  in 
tlie  wav  of  improved  highways. 

'Secretary,  Ontario  Motor  I.ea8ue. 


Automobile  touring  in  Canada  is  not  conhned.  how- 
ever, to  foreign  motorists.  They  are  but  a  small  per- 
centage of  the  motor  tourists  who  each  summer  tra- 
verse the  highways  of  the  Dominion.  There  are  now- 
close  to  120,000  automobiles  owned  and  operated  in 
Canada,  and  not  only  is  this  number  increasing  rapidly 
from  year  to  year,  but  so  also  is  the  proportion  of  auto- 
mobile owners  who  make  u.se  of  their  cars  for  Kniring 
purposes.  The  increase  in  automobile  touring  brings 
an  increased  ai)petite  and  demand  for  better  highways, 
and  the  improvement  of  the  highways,  inversely,  •.,'ive- 
a  further  impetus  to  automobile  touring. 

Farmers  Adopt  the  Automobile 
It  is  now  idle  to  say  that  good  road.s  aic  ouU  for 
the  motorist,  for  even  if  this  were  true,  with  12.000 
farmers  in  Ontario  owning  automobiles  and  probably 
20,000  more  prospective  fanner  jiurchasers,  of  what 
force  would  the  argument  be  in  that  province?  The 
automobile  is  no  longer  the  vehicle  of  the  classes  to- 
dav,  but  serves  the  masses;  and.  wliile  good  roads  are 
not  built  primarily  for  motor  traffic,  no  engineer  would 
think  of  leaving  out  of  con.sideration  as  a  factor  in  the 
construction  of  highways  to-day  the  motor  vehicle 
traffic  which  a  road  may  be  expected  to  carry.  Traffic 
census  taken  in  suburban  areas  throughout  Canada  and 
along  main  highwavs  show  that  the  number  of  self- 
propelled  vehicles  greatly  exceeds  the  number  of 
horse-drawn  vehicles,  with  the  proportion  increasing 
from  year  to  year. 

In  the  Province  of  Ontari...  where  55000  automo- 
biles were  owned  and  operated  last  vear.  the  go\eni- 
mcnt  drew  .-i  revenue  of  $6.^.000  from"  automobile  own- 
ers, w  Inch,  it  is  understood,  is  ti>  be  available  for  road 
construction  work.  The  motorist  in  (Ontario  pavs  a 
ta.x  jif  from  $10  to  $30.  according  to  the  horse  power 
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ratiiii;-  uf  liis  car.  The  average  farmer  contribiUcs  a 
j^ood  deal  less  toward  road  cunstruction,  as  was  point- 
ed out  by  Mr.  C.  R.  Wheelock,  president  of  the  Ontario 
Good  Roads  Association,  at  the  annual  convention  of 
that  body  in  Toronto  last  month,  the  small  farmer 
ownin<j-  a  four-thousand-dollar  farm,  at  the  tax  rate  of 
lJ/4  mills  on  the  dollar,  payini^'  $6.50  for  road  improve- 
ment work,  and  the  larj^e  farmer  owning  a  ten-thou- 
sand-dollar farm,  payjng  $15  for  road  improvement 
work.  Since  the  motor  car  has  become  such  an  import- 
ant factor  in  transportation  and  the  motorists  contri- 
bute so  largely  towards  the  cost  of  building  and  main- 
taining roads,  it  surely  follows  that  the  motorist  is 
entitled  to 'express  his  opinions  on  the  subject  of  road 
construction,  and  that  those  o])inions  should  receixe 
due  consideration  I))-  road  construction  authorities. 

Smooth  Surface  Chief  Consideration 

The  a\'era,^e  motorist  has  no  ti.xed  ideas  as  to  what 
types  of  construction  should  be  followed  in  the  build- 
ing" of  main  highways.  lie  is  not  particular  about 
grades  so  long  as  they  are  not  too  steep  for  him  to  take 
"on  high,"  and  does  not  in  the  least  mind  curves  .so 
long  as  the  view  is  unobstructed,  but  he  does  ask  lor 
a  smooth-surfaced  road,  lie  grows  impatient  at  the 
waste  of  money  when  a  macadam  road  gives  way  under 
heavy  traffic  during  its  hrst  or  second  years,  and 
"wants  to  know"  why  a  more  permanent  type  of  high- 
way was  not  constructed  m  the  first  place.  l"he  motor- 
ists of  Canada  have  been  closeU-  following  the  road 
construction  in  the  United  .States,  and  know  that  as  a 
reault  of  the  heavy  motor  traffic  in  Xew  Vcjrk  State, 
for  example,  the  financial  burden  of  maintaining  the 
system  of  macadam  state  highways  has  become  a  \  er\ 
heavy  one,  and  that  the  demand  is  becoming  general 
for  iJavement  surfaces  of  a  more  permanent  character. 
The  road  which  will  not  stand  up  .under  heavy  traffic 
Ijecause  of  the  cost  of  maintenance  will  prove  a  good 
deal  more  expensixe  in  the  long  run  than  a  road  on 
which  there  is  a  greater  initial  outlay.  Not  only  is 
there  the  loss  of  money,  but  the  great  incon\enience  of 
having  large  sections  of  the  highway  closed  to  traffic 
during  the  height  of  the  touring  season,  making  it 
necessary  to  follow  detours  over  the  worst  kind  (jf 
country  roads. 

Good  pravel  Road  Gives  Easy  Riding 
There  is  a  prevalent  opinion  that  the  motorist  is 
princi])ally  interested  in  main  highways  along  which 
he  can  drive  his  car  at  break-neck  rates  of  speed,  but 
this  is  a  misconception.  The  average  motorist  prefers 
the  pleasant  country  byways  to  the  highways,  and 
whenever  he  finds  a  fairly  good  road  delights  to  escape 
from  the  main  highway,  with  its  heavy  traffic  and 
forced  rate  of  travel.  There  is  no  road  surface  which 
appeals  more  to  the  motor  tourist  than  that  of  a 
smooth-surfaced  gravel  road.  There  is  no  road  which 
giy.es  easier  riding,  although,  unfortunately,  it  is  not 
suited  to  the  demands  of  heavy  traffic.  The  motorist, 
therefore,  is  interested  not  only  in  seeing  the  main 
highways  brought  up  to  a  high  standard,  but  in  the  im- 
provement of  the  less-travelled  roads.  Where  material 
is  abundant  in  many  sections  of  Canada  gravel  roads 
can  be  built  and  maintained  at  a  very  low  cost,  and 
with  proper  ditching  and  draining  and  the' use  of  the 
split-log  drag,  wonders  can  be  achiexed  with  common 
dirt  and  clay  surfaces. 

High-crowned  roads  dn  ncit  meet  with  the  favor  of 
the  motorist,  for  in  wet  weather  they  are  always 
treacherous,  and  the  passing  of  another  automobile  or 
rig  becomes  an  acrobatic  feat  for  the  occupants  of  the 


car.  If  there  is  anything  worse  than  the  high-crowned 
road  from  tlie  motorist's  point  of  view  it  is  the  coiuitry 
highway  on  which  loose  crushed  stone  has  been  ])iled 
in  the  centre,  to  be  beaten  down  by  traffic,  or  the  road 
where  hjose  sod  has  been  thrown  to  the  centre  of  the 
road  in  the  ])rocess  of  grading.  There  are,  of  course, 
the  unim|)roved  roads  without  sufficient  drainage, 
which  are  impassable  for  the  greater  part  of  the  spring 
and  fall,  but  these,  jircjperly  speaking,  are  not  roads  at 
all,  but  merely  road  allowances-.  This  same  so-called 
highway,  which  is  impassable  in  the  spring  and  fall,  in 
the  summer  lies  covered  with  inches  of  dust,  and  if 
there  is  anything  the  motorist  hates  worse  tlian  mud 
it  is  dust.  The  municipality  which  lays  the  dust  by 
oiling  its  roads  confers  a  boon  on  the  motorist,  for 
which  he  is  duly  grateful. 

"Bump"  Where  Road  Meets  Bridge 

If  a  motorist  were  to  have  a  heart-to-heart  talk  with 
a  county  road  engineer  he  would  almost  certain!}-  call 
his  attention  to  the  need  of  si>ecially  constructing  the 
road  at  the  point  where  it  meets  a  bridge  or  culvert,  so 
that  the  depression  may  be  eliminated  which  so  often 
results  in  the  breaking  of  car  springs  and  the  near- 
Iireakiug  of  the  necks  of  the  car  occupants. 

\o  modern  highway  is  complete  without  proper 
signs,  which  should  l)e  illuminated  at  night,  warning 
the  motorist  of  the  proximity  of  railway  crossings, 
cross-roads,  steep  grades,  and  sharp  turns.  These  signs 
should  be  of  a  conspicuous  character,  and  should"  be 
plainly  lettered  and  judiciously  placed  so  as  to  attract 
attention,  at  least  .300  feet  from  the  danger  point.  All 
bridges  and  guard-rails  should  be  painted  white,  as 
thev  are  thus  made  visible  at  twice  the  distance  at 
night,  fn  the  larger  cities  most  automobiles  are  now 
used  all  the  year  round,  and  the  main  highways  be- 
tween cities  at  least  should  be  kept  free  of  snow,  dur- 
ing the  winter,  to  permit  of  interurban  travel.  With 
very  little  effort  the  ToronHj-f lamilton  highway  was 
kept  open  to  traffic  all  last  winter,  and  itis  thought 
that  bv  the  erection  of  a  few  snow  fences  the  formatiou 
of  drifts  will  be  prevented  and  the  road  kept  open  to 
winter  traffic  without  the  necessitv  of  rcinoxing  snow 
from  the  highway. 

Only  one  sort  of  sign  should  be  permitted  to  be 
erected  along  main  highway.s — the  direction  sign.  The 
decision  of  the  Toronto-Hamilton  llighwav  Commis- 
sion to  i)rohibit  entirely  the  erection  of  advertising 
signs  along  the  highway  is  to  be  commended  to  all 
road  authorities. 

Road  Information  Bureaus  Very  Helpful 

The  maintenance  of  road  information  bureaus  sup- 
plied with  accurate  data  regarding  temporary  road 
conditions  through  the  advice  of  memDers  and  road 
scouts  is  an  important  public  service,  for  which  the 
automobile  club  has  special  facilities.  The  best  use  can 
be  made  of  highways  only  through  the  possession  by 
the  parties  travelling  on  them  of  accurate  information 
as  to  their  conditions.  The  service  of  the  automobile 
club's  information  bureau  is  supplemented  bv  special 
maps  and  road  guides,  giving  descriptions  and  cyclo- 
nieter  readings  of  the  main  travelled  roads.  In  erect- 
ing numerous  direction  signs  and  danger  signs  where 
reqired,  automobile  clubs  supply  another  real  need  on 
the  part  of  all  who  travel  on  the  highways.  These 
signs  are  recognized  and  protected  bv  law  in  Ontario. 
In  this  work  of  making  available  the  actual  road  re- 
sources of  the  countrv  the  automobile  clubs  perform 
a  \aluable  public  service. 
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Better  Highways  in  Ontario  Province 

The  Third  Annual  Conference  of  Road  Superintendents  and  Engineers 
to  Discuss  Best  Methods  of  Construction  and  Maintenance — Keen 
Interest     Shown     by     Large     Attendance     and    Animated    Discussions 


Till''  county  mad  su])eriiiteii(iciits  and  en|;incc.> 
iif  Ontario  held  their  third  annual  conference 
on  road  construction  on  March  27-30,  at  the 
Parliament  I'.uildin},'s.  'J'oronto.  'J'his  confer- 
ence, held  under  the  au.si)ices  of  the  Ontario  Dei)ari- 
m.ent  of  l'ul)lic  1  Highways,  included  representatives 
from  all  the  counties  of  Ontario  undertakinj^  hij,duvay 
improvement  work  under  the  "JliK'hway  Improvement 
Act."  in  ()i)eninf^  the  sessions,  Mr.  W.  A.  McLean, 
Deputy  Minister  of  Hi.tjhways  of  Ontario,  explained 
the  object  of  these  annual  conferences.  It  was  the  aim 
of  the  department  to  secure  uniformity  of  methods  and 
personal  co-operation  between  the  departmental  ens^i- 
neers  and  the  road  suiierintendents  of  the  various 
munici|)alities  throuj,diout  the  jjrcrvince.  These  annual 
conferences  have  proved  a  hij^hly  successful  means  of 
obtaininir  such  uniformity  and  co-operation.  They 
have  been  held  just  previous  to  the  opening  of  the 
construction  season,  so  that  ideas  obtained  at  thesL- 
meetings  would  remain  fresh  in  mind  when  the  super- 
intendents returned  to  their  respective  communities  to 
open  the  construction  season.  The  prime  purpose  in 
institutin;;  these  conferences  was  to  secure  an  inter- 
c'hanj^e  of  ideas  on  road  construction,  since  it  was  fell 
that  by  informal  discussion  the  exchanj;e  of  experiences 
would  prove  most  beneficial.  The  result  is  to  f^ive 
road  superintendents  a  broader  nnderstandiniif  of  their 
work  and  briny-  the  various  officials  into  intimate  touch 
with  one  another  so  that  their  ideas  may  not  be  too 
much  restricted  or  limited. 

New  Legislation  Outlined 

The  lion.  iMiilay  Macdiarmid,  Minister  of  Public 
Works  and  llif^diways,  outlined  the  new  legislation 
that  would  be  enacted  at  the  current  session  of  the 
house,  stating  that  it  was  the  intention  of  the  ])rovince 
to  set  aside  certain  roads  as  provincial  highways,  and 
the  province  would  contribute  a  very  great  proportion 
to  tlieir  construction  and  maintenance.  The  idea  of 
this  legislation  was  to  relieve  the  local  municipalities 
from  performing  work  for  the  benefit  of  other  counties, 
since  the  roads  set  aside  as  provincial  highways  sup- 
ported chiefly  through  traffic  and  hence  would  not  be 
to  any  great  extent  local  in  character. 

The  opening  paper  of  the  conference  was  on  "De- 
partmental Requirements  Regarding  "Annual  Returns," 
read  by  Mr.  W.  Iluber,  assistant  engineer  of  the  On- 
tario Department  of  Highways.  This  paper  outliticd 
the  records  and  annual  statements  of  expenditures  on 
highways  which  are  required  by  the  department  from 
those  counties  to  which  a  provincial  subsidy  is  granted. 
A  specific  manner  of  making  these  returns  is  required, 
and  Mr.  Iluber  outlined  the  i)roper  manner  in  which  to 
obtain  data,  and  also  indicated  a  simple  system  of  re- 
cording costs  on  county  highway  work. 

In  the  discussion  which  followed,  various  superin- 
tendents ex|)ressed  their  apjiroval  of  the  system  out- 
lined bv  Mr.  Iluber,  but  in  applying  the  methods  they 
had  found  difficuUv  in  obtaining  the  standard  forms, 
and  urged  the  departmental  authorities  to  have  these 
prei>ared  so  that  their  use  might  become  more  wide- 


spread. One  of  the  greatest  difficulties  in  obtaining 
accurate  costs  and  collecting  data  of  this  nature  was 
experienced  in  getting  the  foremen  to  fill  out  the  forms 
and  classify  the  W(jrk  in  proper  shape.  Mr.  Wil.son,  of 
llalton  County,  and  Mr.  Millen.  of  Essex  County,  had 
had  considerable  difficulty  in  this  regard.  They  found 
tliat  the  foremen  did  not  follow  the  distribution  system 
as  well  as  might  be,  but  felt  that  with  a  little  experi- 
ence and  training  they  could  probably  be  enlightened. 
Mr.  iJlackwell  was  in  harmony  with  the  standardiza- 
tion of  accounts,  and  advocated  printed  forms.  Mr. 
Millen,  of  Essex,  favored  a  uniform  system  of  books. 
The  road  system  in  Ilaldimand  County,  according  to 
Mr.  MclUnney,  is  divided  into  40  divisions,  for  which 
40  indi\idual  accounts  are  kept.  The  work  in  tlii> 
county  is  discussed  with  the  foremen  before  construc- 
tion starts  in  the  spring,  and  this  conference  has  been 
found  to  be  of  very  material  benefit.  The  foremen  are 
allowed  mileage  in  order  to  attend  this  meeting.  Mr. 
.Anderson,  of  Lennox  and  Addington  Counties,  follows 
the  departmental  scheme  in  the  main.  He  suggested 
that  accounting  be  made  imperative  with  the  foremen. 

Transportation  a  Vital  Consideration 

At  the  afternoon  session  on  March  27,  Mr.  George 
Hogarth,  chief  engineer  of  highways,  read  a  paper  on 
"The  Transportation  of  Materials,"  outlining  the  vari 
ous  methods  of  hauling  material,  and  pointing  out  that 
economical  haulage  is  of  vital  importance  in  the  reduc- 
tion of  the  cost  of  roads.  Mr.  A.  A.  Smith's  paper  on 
maintaining  earth  and  clay  roads  described  mainten- 
ance features  of  a  type  of  road  which  is  most  predomin 
ant  in  the  Province  of  Ontario.  The  various  types  oi 
culverts,  with  special  reference  to  the  departmental 
standards,  were  described  in  a  paper  by  Mr.  Arthur 
Sedgwick. 

On  March  2S,  Mr.  George  Hogarth,  chief  engineer 
of  the  department,  described  the  standard  plans  an<i 
specifications  of  steel  bridges  and  concrete  culvert> 
which  the  department,  had  prepared,  and  which  art- 
available  for  the  use  of  county  road  sui)crintendent> 
and  engineers.  These  standard  plans  have  been  i)re- 
pared  with  the  idea  of  eliminating  chances  of  failure 
due  to  poor  design  and  are  by  no  means  compulsory. 
but  are  merely  suggestions  of  acceptable  designs,  and 
do  not  by  any  means  eliminate  the  engineer.  I'lans  and 
specifications  are  included  for  steel  bridges  from  20  ti> 
120  ft.  span,  with  16  and  18  ft.  roadways,  and  for  cul- 
verts from  1  ft.  to  20  ft.  span. 

In  commenting  on  the  plans,  Mr.  Talbot,  of  Middle- 
sex, believed  the  idea  was  excellent,  provided  latitude 
is  allowed  in  securing  economy.  Mr.  Hogarth  emplia- 
sized  tl'.at  these  were  nierely  suggestions  to  indicate 
something  along  a  general  line,  and  need  not  be  fol- 
lowed literallv.  Mr.  Talbot  did  not  see  why  townships 
arc  not  required  to  submit  their  bridge  plans  to  the 
provincial  department,  as  were  the  counties.  Mr.  E.  A. 
lames,  of  York  County,  felt  that  townships  would  be 
willing  to  submit  their  plans  if  a  provincial  contribu- 
tion were  given.  Mr.  Robertson,  of  Lincoln  County. 
pointed   out   the    difference    between    township  and 
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county  systems,  since  the  province  subsidized  the  work 
performed  by  the  latter.  A  question  was  asked  re- 
garding- the  life  of  a  concrete  floor  as  universally  indi- 
cated in  the  standard  plans  of  the  department,  to  which 
Mr.  Hogarth  replied  that,  with  good  materials,  a  prac- 
tically permanent  floor  was  obtainable,  his  experieiice 
having  been  that  there  are  floors  of  1 :2  :4  mix  without 
a  mark  after  eight  or  nine  years.  Mr.  Talbot,  of  Mid- 
dlesex, had  also  seen  perfect  floors,  although  built  as 
early  as  1898.  Provision  for  expansion  in  the  slal) 
elicited  some  comment,  some  of  the  superintendents 
taking  exception  to  the  pitched  joint  as  provided  in  the 
departmental  plans.  Mr.  Talbot's  practice  was  to  carry 
the  slab  directly  over  the  mud  fill,  and  Mr.  James  usu- 
ally sloped  the  ballast  wall,  liridges  strong  enough  to 
carry  concrete  floors  were  advocated  by  Mr.  Campbell, 
of  Simcoe.  His  county  had  built  many  bridges,  and 
found  no  difficulty  with  concrete  floors.  The  matter 
of  cast  iron  pipes  for  culverts  caused  some  discussion, 
Mr.  James  stating  that  many  municipalities  had  had 
trouble  with  them,  due  to  freezing.  Mr.  W'heelock,  of 
Peel,  felt  that  the  standardization  of  i)lans,  such  as  the 
department  had  arranged,  would  result  in  the  building 
of  bridges  at  the  minimum  cost.  He  believed,  however, 
that  bridge  building  would  be  improved  by  competition 
and  standardization  in  too  great  a  degree,  by  eliminat- 
ing competition,  might  tend  to  result  in  a  poorer  class 
of  structure.  It,  further,  in  his  opinion,  prevented  indi- 
viduality in  appearance.  The  lack  of  proper  supervi- 
sion in  the  erection  seemed  to  him  the  biggest  diffi- 
culty. In  Wellington  County,  Mr.  Young  stated  that 
everything  was  of  concrete  where  ])ossible.  The  first 
concrete  floor  had  been  laid  in  19Q5.  With  the  excep- 
tion of  one,  all  floors  of  this  material  have  been  perfect. 
One  floor  in  Halton  County,  according  to  Mr.  Wilson, 
has  lasted  twelve  years,  another  only  three  weeks.  The 
latter  failed  because  the  bridge  was  not  strong  enough 
to  carry  the  floor.  In  his  opinion,  foundations  must  be 
built  deep  enough,  as  he  had  ex])erienceu  some  failures 
due  to  shallow  footings.     Proper  mixing  and  correct 


water  proportioning  were  urged  by  Mr.  Fair,  of  Fron- 
tenac. 

Mr.  G.  C.  Parker  and  Mr.  W.  Huber  read  papers  on 
"Dust  Preventives  and  Bituminous  Binders"  and  "Im- 
portant Details  in  Oiling  and  Tarring"  respectively. 

'  Superintendents  View  New  Highway 

On  March  29,  in  the  forenoon,  the  stijicrintendents, 
through  the  courtesy  of  the  Toronto- Hamilton  High- 
way Commision,  were  taken  over  the  new  Toronto- 
Hamilton  highway  and  shown  the  details  of  construc- 
tion in  this  important  work. 

In  the  afternoon  Mr.  W.  H.  Losee  discussed  "Safety 
Measures  on  Our  Highways,"  and  Mr.  R.  M.  Smith 
outlined  acceptable  methods  for  repairing  gravel  and 
stone  roads. 

The  morning  session  of  h'riday,  Alarch  30,  was 
taken  up  with,  a  discussion  of  increasing  efficiency  and 
reducing  construction  costs,  as  outlined  in  a  paper  .by 
Mr.  W.  Huber.  Mr.  W.  A.  McLean,  Deputy  Minister, 
presented  a  resume  of  the  highway  laws  of  Ontario, 
describing  the  growth  of  road  legislation  in  the  pro- 
vince and  outlining  the  improvements  that  have  taken 
place,  culminating  in  the  acts  at  present  on  the  stat- 
utes. The  legislation  promised  for  this  season  w:as  de- 
scribed, Mr.  McLean  emphasizing  that  the  increased 
subsidy  v\'hich  the  pro\ince  intended  to  give  in  connec- 
tion with  the  formation  of  provincial  highways  was 
merely  a  compensation  for  the  higher  type  of  construc- 
tion which  the  county  authorities  would  have  to  pro- 
vide for.  "this  subject  elicited  a  very  copious  discus- 
sion, showing  that  the  road  superintendents  of  Ontario 
are  keen  for  information  regarding  the  new  scheme. 

The  closing  session  of  the  conference  was  taken  up 
with  a  discussion  on  road  foundations  and  drains  in  a 
paper  by  Mr.  R.  C.  Muir,  and  a  description  of  some  of 
the  methods  used  on  the  Toronto-Hamilton  concrete 
highway  by  Mr.  H.  S.  Van  Scoyoc,  chief  engineer,  To- 
ronto-Hamilton Highwav  Commission. 


The  Transportation  of  Materials 


By  George  Hogarth,  A.  M.  Can.  See.  C.  E.* 


I 


N  the  construction  of  high- 
ways where  a  surface  of  a 
more  or  less  permanent 
character  is  to  be  prepared 
the  moving  of  the  construction 
materials  to  the  site  of  the  work 
deserves  the  closest  attention  of 
those  in  charge.  This  applies  to 
sand-clay  road  construction,  al- 
so to  the  building  of  gravel  and 
macadam  roads  and  jjavements 
of  concrete  or  bituminous  ma- 
terials, since  in  each  of  these 
types  of  construction  a  great 
deal  of  hauling  has  to  be  done. 
For  the  gravel  and  macadam 
roads,  gravel  and  crushed  stone  must^  be  moved  in 
fairly  large  quantities ;  for  the  bituminous  pavements, 
crushed  stone  and  bitumen  are  required,  while  for  the 
concrete  pavement,  sand,  crushed  stone  and  cement 
are  essential. 

In  laying  out  the  work  of  road  building  the  sand 

*  Chief  Engineer  of  Highways. 
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or  gravel  pits  or  stone  quarries  from  which  the  ma- 
terials will  be  secured  are  probably  located  so  that 
wagons  can  be  loaded  at  the  plant  and  despatched  di- 
rectly to  the  road.  At  times  material  may  be  secured 
from  distant  smirces  of  supply  which  will  require  that 
the  railways  deliver  the  cars  at  stations  convenient  to 
the  road.  A  proper  selection  of  unloading  points  will 
facilitate  construction,  and  due  regard  should  be  given 
to  the  choice  of  roads  leading  away  from  the  railway 
stations  in  order  that  serious  damage  to  the  surface 
of  such  roads  may  be  avoided. 

Rapid  Loading  Important 

An  important  point  in  the  handling  of  all  materials 
is  to  see  that  the  loading  and  unloading  of  all  wagons 
is  carried  out  with  the  least  possible  delay.  At  the 
loading  end,  bins  may  be  made  use  of,  since  by  that 
means  a  wagon  is  easily  and  rapidly  loaded.  This 
avoids  delays  to  the  teams  and  a  better  showing  will 
be  made  in  the  daily  tonnage  hauled.  The  manner 
of  unloading  the  wagons  also  calls  for  some  care,-  and 
the  type  of  box  used  will  to  a  great  extent  determine 
what  can  be  done  at  that  end  of  the  work.    There  are 
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two  types  of  wagons  used  for  hauliuj,',  the  flat  bottom 
wagon  and  the  l)ottom  (hinip  wagon.  The  I)Ottoni- 
dump  wagon  seems  to  be  in  general  use  to-thiy  as  it 
has  been  shown  to  be  the  handiest  for  quick  unloading. 

Where  materials  are  moved  by  power,  such  as  on 
industrial  railways  or  with  tractors  or  motor  trucks, 
it  is  necessary  that  well-e(iuii)ped  yards  be  provided  to 
facilitate  rapid  loading  and  handling.  Large  storage 
bins  will  be  required  so  that  on  arrival  of  enii)ty  wa- 
gons an  ample  (juantity  of  material  can  be  quickly 
loaded  by  gravity,  if  bins  cannot  be  provided,  then 
mechanical  means  should  be  obtained  for  loading  and 
a  crane  installed.  A  large  savjng  can  usually  be  ef- 
fected by  careful  attention  to  the  (piick  loading  of  the 
wagons. 

No  matter  how  small  or  how  large  the  work  in 
hand  may  be,  the  superintendent  should  endeavor  to 
keep  an  accurate  check  on  the  work  done  in  order  to 
arrive  at  the  cost  of  the  hauling.  Cost  data  is  very 
useful  in  jjreparing  estimates  and  in  c(jmi)aring  the 
work  of  different  gangs  or  outfits,  and  every  oppor- 
tunity .should  be  taken  to  arrive  at  the  cost  of  the 
various  parts  of  the  work.  Jiach  su])erintendent  will 
find  that  his  charges  for  doing  the  same  kind  of  work 
will  probaldy  vary  from  those  of  his  neighbor  doing 
exactly  the  same  work,  and  the  investigation  jjursued 
in  finding  out  the  reason  for  any  large  differences  will 
usually  result  in  certain  reforms  or  betterments  being 
made.  By  all  means  keep  cost  data,  as  it  is  the  only 
way  in  which  the  work  can  be  proved  to  be  efficient. 

Hauling  by  Teams 

For  the  greater  ])ercentage  of  road  construction  to 
be  carried  on  for  some  years  there  is  no  doubt  but 
that  we  must  depend  upon  teams  for  the  hauling  of 
all  material.  Teams  furnish  a  slow  method  of  trans- 
portation and  have  a  number  of  advantages  and  dis- 
advantages. In  some  cases  it  might  be  found  advis- 
able for  the  county  to  own  a  few  teams  in  order  to  set 
the  working  pace,  and  always  have  teams  available 
when  wanted.  When  purchasing  a  team  buy  only  the 
best  horses,  and  see  that  they  are  properly  looked 
after.  While  a  county  might  own  a  few  teams,  it  is 
usually  advisable,  for  economic  reasons,  to  hire  locally 
whatever  other  teams  may  be  required.  That  is  one 
advantage  of  teams,  they  can  be  olitained  almost 
everywhere  in  sufticient  numbers  to  do  almost  any 
ordinary  job,  and  where  a  job  is  of  small  jiroportions 
it  can  be  done  most  economically  with  teams  hired  at 
the  site.  Teams  do  their  best  work  during  summer, 
when  the  lem])erature  is  moderate,  and  when  the  roads 
are  dry  and  in  good  condition  ff)r  hauling.  When  hot 
weather  arrives,  teams  will  be  found  to  slow  dt)wn  in 
pace  and  to  tire  more  readily,  so  that  rest  ])eriods 
must  be  provided.  That  is  a  disadvantage  possessed 
by  teams  and  is  a  weakness  to  which  mechanixral  trans- 
port is  not  subject. 

The  cost  of  hauling  materials  by  teams  will  be 
effected  by  the  state  of  the  weather,  by  the  kind  of 
roads  over  which  teaming  is  carried  on,  by  the  nature 
of  the  country,  whether  hilly  or  level,  by  the  capacity 
of  the  team  for  work  and  by  the  rate  per  day  paid  for 
teams.  In  view  of  the  number  of  important  factors 
entering  into  the  cost  of  hauling  by  teams  it  will  be 
seen  that  costs  may  ditYer  considerably  in  various 
l)arts  of  the  country.  On  ordinary  roads  it  will  be 
found  that  a  team  will  average  about  twenty  miles 
per  day  for  round  trips,  or,  say  ten  miles  per  day 
witli  a  load.     Over  easv  grades  a  team  should  be  able 


to  move  from  V/i  io  2J^  tons  at  a  load,  or  an  average 
of,  say,  2  tons  hauled  ten  miles  at  a  cost  of  $5.00  per 
day.  The  cost  of  hauling  by  team  is,  theref<jrc,  on  an 
average  about  25c  per  ton  mile. 

Mechanical  Haulage 

Where  a  large  system  of  roads  is  mapped  out  for 
construction  and  the  building  of  those  roads  may  ex- 
tend (jver  a  term  of  years,  the  question  of  hauling  by 
mechanical  means  should  be  examined  into  and  an 
estimate  of  cost  made  of  using  such  machinery.  The 
tyi)es  of  mechanical  haulage  available  to-day  are  as 
follows: — 1.  Road  rollers;  2.  steam  tractors;  3.  motor 
trucks ;  4.  industrial  railways. 

In  estimating  on  using  any  of  these  means  of  haul- 
ing, a  number  of  vital  points  enter  into  the  calcula- 
tions. One  of  the  most  essential  details  to  the  estimate 
is  the  first* cost  of  the  equipment.  In  order  to  arrive 
at  the  cost  of  moving  the  unit  one  ton,  one  mile,  or 
the  ton  mile,  as  it  is  commonly  known,  it  will  be  neces- 
sary to  consider  the  annual  cost  of  the  equipment, 
which  will  be  the  total  of  the  interest  on  the  invest-  " 
ment,  depreciation  per  year,  cost  of  repairs,  operating 
charges,  and  the  superintendence.  The  total  of  that 
sum  divided  by  the  number  of  ton  miles  hauled  per 
annum  will  show  the  cost  per  ton  mile. 

Road  rollers  are  in  some  cases  used  for  hauling, 
but,  because  of  slow  speed,  they  are  not  economical. 
However,  in  an  emergency  they  may  be  of  consider- 
able use. 

Use  of  the  Steam  Tractor 

Steam  tractors  capable  of  hauling  a  train  of  five 
or  six  dump  cars  have  been  of  use  in  road  construc- 
tion. The  first  cost  of  one  outfit  consisting  of  one 
tractor  and  five  cars  is  about  $3,700,  and  the  annual 
charge  is  in  the  neighborhood  of  .$4,100.  In  working 
150  days  per  year  the  machine  should  move  on  an 
average  about  30,000  tons  one  mile,  so  that  the  aver- 
age cost  of  hauling  by  this  means  would  be  from,  say, 
7c  to  10c  per  ton  mile.  These  figures  are  based  on 
6  per  cent,  interest  on  investment,  a  depreciation  of 
15  per  cent,  per  .year,  repair  bills  of  5  per  cent,  per 
annum,  operating  charges  $6.75  per  day  and  super- 
intendence 5  per  cent.  The  steam  tractor  is  usually 
easily  kept  in  a  good  condition  of  repairs ;  is  of  simple 
construction,  with  strong  details,  and  may  be  operated 
by  almost  any  intelligent  mechanic.  The  figure  of  7c 
to  10c  per  ton  mile  is  calculated  upon  operating  the 
engine  for  150  days  per  year,  and  on  any  ordinary 
job  it  is  possible  to  obtain  efficient  operation  and  costs 
as  low  as  those  quoted. 

This  low  C()st  of  hauling  is  made  jxissible  by  the 
use  of  probably  five  or  six  trailers,  each  of  which  may 
have  a  capacity  up  to  four  yards  or  more.  Such  a 
train  will  be  in  charge  of  two  men,  and  25  or  30  tons 
would  be  hauled  per  trip.  On  short  hauls  with  good 
roads  and  no  hills  a  very  low  rate  for  hauling  by  this 
means  would  be  obtained. 

Motor  Truck  Haulage 

Hauling  by  means  of  motor  trucks  has  come  into 
general  use  in  the  cities  during  the  last  few  years,  and 
to-day  nearly  all  tradespeople  and  warehouses  deliver 
and  trans]iort  their  gootls  by  motor  truck.  In  view  of 
the  i)opularity  enjoyed  by  the  motor  truck  for  this 
class  of  work  it  is  advisable  that  we  look  closely  into 
its  methods  of  operation  and  costs  for  builib"ii.j'r.  ,t,U 
in  the  country. 

One  advantage  enjoxol   by   the   truck    m    hr-   citv 
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is  that  everywhere  good  pavements  are  found,  and 
a  low  powered  truck  is  able  to  move  a  large  load  sat- 
isfactorily under  all  weather  conditions  and  practically 
for  300  days  per  year.  Such  pavements  are  ideal  for 
truck  operation. 

It  is  well  to  point  to  this  fact  and  also  as  a  com- 
parison to  call  attention  to  the  general  state  of  country 
roads  during  spring,  autumn  and  winter  months  of  the 
year,  when  impassable  conditions  exist.  For  hauling 
by  truck  in  the  country  it  is  believed  that  150  working- 
days  per  year  will  be  about  the  maximum  that  truck 
operation  is  possible.  The  capacity  of  truck  to  pur- 
chase is  important.  Practically  every  size  from  1  to 
5  or  6  tons  is  manufactured  and  sold  to-day.  The 
heavier  truck  is  seen  at  its  best  when  operating  over 
good  roads,  but  for  general  hauling  purposes  the  lighter 
truck  will  give  better  satisfaction,  and  experience  indi- 
cates that  the  3  or  3^^  ton  truck  is  the  largest  capa- 
city that  should  be  considered.  The  military  authori- 
ties favor  1^/2  and  3  ton  trucks,  and  these  sizes  have 
given  satisfaction  over  what  are  described  as  horrible 
roads.  Contractors  on  road  work  in  the  United  States 
claim  that  a  5  ton  truck  will  usually  spend  a  good  deal 
of  time  extricating,  itself  from  ruts  or  broken  bridges 
or  culverts,  and  during  wet  weather  pulling  itself  out 
of  the  ditch.  They  have  had  trouble  with  the  heavy 
truck,  and  to-day  they  believe  the  3  or  3j/2  ton  truck 
is  the  best  to  use.  For  one  reason  or  another  the  heavy 
truck  is  frequently  delayed  on  the  road.  "Delays  to 
such  equipment  decrease  the  efficiency  greatly,  as  in 
order  to  get  proper  results  a  truck  must  be  operated 
continuously. 

Length  of  Wheel  Base  a  Consideration 

In  operating  a  truck  on  road  construction  it  is 
often  impossible  to  choose  turning  places,  and  in  some 
cases  turns  must  be  made  in  very  close  quarters.  For 
that  reason  it  is  well  to  consider  the  wheel  base  of  the 
truck  being  purchased.  A  long  wheel  base  may  prove 
awkward.  With  a  truck  having  a  wheel  base  of  124 
inches  it  is  possible  to  turn  around  on  a  12-ft.  road 
with  a  sand  shoulder. 

In  road  construction  one  3j/>  ton  ttuck  will  usually 
replace  six  teams,  and  with  that  data  and  some  ex- 
perience in  the  operation  of  trucks  it  is  possible  to 
estimate  the  cost  of  motor  truck  hauling.  It  will  usu- 
ally be  found  that  on  road  construction  the  cost  of 
tire  renewals  is  fairly  high  and  will  amount  to  5c  or 
5j4c  per  mile  of  run. 

An  estimate  of  hauling  by  3-ton  motor  truck  based 
on  150  days  operation  per  year  is  as  follows: — 

Cost  of  truck $6,000.00 

Annual  Cost — 

Interest  on  investment  6%  on  $6,000 $    360.00 

Depreciation  per  year  20% 1,200.00 

Repairs 200.00 

Operating  charges — 

Chauffer  6  months  at  $80 $480.00 

Gas  and  oil  $4  per  day 600.00 

Tires 375.00 

$1,455.00 

Superintendence  5%  of  $3,215  . . .  160.75 

Total $3,375.75 

In  one  season's  operation  urtder  favorable  condi- 
tions the  truck  will  haul  about  20,000  ton  miles  at  a 
cost  of  $3,375.75,  or  17c  per  ton  mile. 

Such  a  truck  may  be  good  for  a  life  of  more  than 


five  years,  and  in  some  cases  ten  years  is  the  econ- 
omical life  of  well-built  trucks,  so  that  the  cost  per 
ton  mile  for  moving  materials  by  motor  truck  will 
probably  be  from   12c  to  15c  per  ton  mile. 

Haulage  by  Industrial  Railway 

Narrow  gauge  industrial  railways  have  been  used 
for  years  in  the  operation  of  coal  mines,  and  our  steam 
railways  of  to-day  are  a  comjjromise  between  the  nar- 
row and  broad  gauge  of  fifty  years  ago. 

Industrial  railways  are  adapted  to  the  haulage  of 
large  quantities  of  material  required  in  important  un- 
dertakings, and  their  use  may  be  particularly  advant- 
ageous for  road  purposes  under  certain  conditions. 
Points  in  their  favor  are  that  they  can  run  over  soft 
ground  wherever  a  track  two  feet  wide  can  be  laid  : 
they  do  not  rut  or  tear  up  the  road  over  which  they 
operate,  and  wet  weather  has  little  or  no  effect  on  them. 

Light  rails  having  a  weight  of  about  20  pounds  per 
yard  are  used,  and  these  are  fastened  to  steel  ties  by 
bolts  and  clips,  so  that  two  men  can  handle  a  section 
of  track.  The  cars  used  are  usually  steel  and  of  V- 
shape,  having  a  capacity  of  about  two  tons  and  ar- 
ranged so  as  to  dump  to  either  side  of  the  track.  The 
cars  weigh  about  1,000  ]jounds,  and,  depending  on  the 
grades,  16  to  30  loaded  cars  may  be  hauled  in  a  train. 
By  this  means  2i2  to  f)0  tons  of  material  are  moved  to 
the  destination  at  one  trip  and  at  a  speed  of  from  five 
to  eight  miles  per  hour.  As  a  long  haul  outfit  the 
industrial  railwa\'  is  to  be  recommended,  but  the  in- 
vestment necessary  to  jjrovide  the  equipment  is  many 
times  the  cost  of  any  other  method  of  hauling. 

The  outfit  will  usually  require  a  length  of  track 
from  6  to  18  miles,  and  the  total  first  cost  of  track, 
locomotives,  care  and  accessories  will  be  anywhere 
from  $35,000  to  $60,000. 

With  such  a  large  investment  there  is  a  heavy 
charge  for  interest  and  depreciation,  while  at  the  same 
time  overhead  expenses,  operating  expenses  and  inci- 
dentals may  be  heavy.  The  cost  per  ton  mile  for  mov- 
ing material  by  this  means  may  be  anywhere  from  17c 
to  25c  per  ton  mile. 

Such  a  railway  on  a  large  work  will  frequently 
prove  economical,  but  in  order  to  do  so,  efficient  opera- 
tion is  required  and  a  heavy  expenditure  for  yards 
and  quick  heading  apparatus  must  be  incurred. 

Discussion  on  "Transportation  of  Materials" 

Mr.  McLean,  Deputy  Minister  of  Highways,  in 
repl3-ing,  em])hasized  the  importance  of  haulage,  and 
pointed  out  that  the  expense  attached  to  this  item 
alone  was  proportionately  greater  in  many  cases  than 
any  other  factor  in  road  construction.  Personally  he 
was  partial  to  steam  tractor  transportation,  inasmuch 
as  this  particular  form  appeared  to  introdi'ice  effici- 
encies not  evident  in  horse  or  truck  haulage.  It  was 
very  important  that  economies  be  devised  in  team  haul- 
ing because  horses  have,  for  the  most  part,  been  work- 
at  only  half  efficiency.  In  his  opinion,  wagons  of  four 
or  five  cubic  yards  capacity  are  too  heavy.  The  cost 
of  hauling  is  a  most  important  matter,  and  efficient 
means  must  be  devised,  as  in  many  counties  the  great- 
est expense  attached  to  road  construction  falls  to  the 
transportation  of  materials. 

Mr.  Van  Scoyoc,  chief  engineer  of  the  Toronto- 
Hamilton  Highway  Commission,  outlined  his  experi- 
ence with  industrial  railway  transportation  on  the 
Toronto-Hamilton  highway.  This  form  of  haulage  was 
made  necessary  on  account  of  the  large  quantities  of 
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materials  to  be  liaiullcd.  To  do  the  same  work  it 
wouUl  have  required  200  teams,  and  the  difficulties -in 
controlling  sijch  a  means  nf  transportation  are  very 
evident.  Side  njads  adjacent  to  the  route  of  the  To- 
ronto-Hamilton Hifjjhway  were  almost  impassible  for 
heavy  motcjr  traffic,  so  that  industrial  railway  haulage 
was  j)ractically  forced  on  the  Commission.  It  un- 
doubtedly was  the  cheapest  way  of  handling  the  ma- 
terials in  this  case,  since  500,000  ton-miles  represented 
the  total  amount  hauled.  In  some  instances  track 
haulage  with  horses  was  em])loyed,  but  the  cost  was 
12  to  14  cents  i)cr  ton  mile,  against  5  to  6  cents  with 
steam  locomotive  haulage.  An  advantage  that  was 
realized  with  the  industrial  railway  was  that  the  work 
was  carried  on  regardless  of  weather  conditions,  and 
it  enabled  day  and  night  shifts  to  be  employed,  al- 


though night  work  was  slightly  more  expensive  than 
day  work.  The  unloading  of  the  materials  for  his 
highway  was  by  crane,  using  three  yards,  allowing 
an  average  haul  of  three  miles.  This  method  was 
found  more  reasonable  than  hand  unloading,  the  cost 
being  5  to  6  cents  a  toil.  Mr.  Van  Scoyoc  limited  the 
ap])lication  of  train  transi)ortation  to  large  undertak- 
ings only,  where  the  quantities  of  materials  to  be 
handled  were  extensive  and  the  total  expense  justified 
large  capital  outlay  for  train  equijjnient.  , 

Mr.  McBurney,  of  Haldimaiul  C(nmty,  described 
steam  traction  haulage  in  his  county.  A  steam  tractor 
with  dump  wagons  has  proved  a  very  efficient  aid  in 
building  this  county's  road  system. 

Wentworth's  county  road  haulage,  according  t->  .Mr. 
Allison,  was  done  entirely  by  team. 


Dust  Preventives  and  Bituminous  Binders 


By  G.  C.  Parker,  A.  M.  Can.  Soc.  C.  E. 


.^^^^^^■■j^B  TT        not 

t^^^^PP^^^H  I     article  to                or  promote 

'^^^^^^  ^^^H  A    discussion  on  the  technical 

^^^T       _      ^^^1  ))oints    connected    with    the 

^^^^E_  ^^H     ventivcs   and   bituminous    bind- 

^^^^EL     '   i^^H  to  subject 

^^^^r~_j^  ^^H     f''"'"  standpoint        the  road 

^^^Php*"^    ^^M     builder,  a  person  whose  time 
^^V]       ^^^H     too    fully    occupied    with    other 
^^^^^^^PHHJ     matters  to  |>ay  any  attention  to 
^B^^K^m'  tlie    complicated     jiroblems 

^^     "^^^^       •         volved     in     the     production     or 
Mr.  G.  C.  Parker.  clicmistrv  of  these  materials. 

The  presence  of  dust  on  a 
stone  or  liravel  road  is  an  indication  of  wear;  and,  while 
to  the  proi)erty-ovvners  along  the  road  it  is  a  decided 
nuisance,  to  the  road  builder  it  represents  dollars  and 
cents  that  have  been  i)ai(l  for  crushed  stone  or  gravel. 
The  api)lication,  therefore,  of  some  medium  which  will 
prevent  the  removal  of  the  ])owdere(l  stone  in  the  form 
of  dust  results  not  only  in  the  elimination  of  the  dust 
nui.sance,  but  in  the  prolongation  of  the  life  of  the  road. 

Two  general  methods  may  be  followed — the  fre- 
(|uent  application  of  light,  inexi)ensive  materials,  the 
effectiveness  of  which  is  only  short-lived,  or  treatment 
with  a  heavv  material  containing  a  non-volatile  base 
or  residue  which  remains  on  the  surface  of  the  road  or 
is  incorporated  in  the  wearing  course. 

l'"or  the  pur|)ose  of  discussion  we  will  coiisider  the 
materials  under  the  four  general  headings:  Dust  pal- 
liatives, protective  mediums,  carpeting  mediums,  and 
binders. 

Dust  Palliatives 

Palliatives,  as  the  name  implies,  are  primarily  for 
the  inirpose  of  retaining  the  dust  on  the  road  surface 
rather  than  for  the  prevention  of  its  formation.  They 
should  be  (|uite  fluid  in  order  that  they  may  be  apidied 
without  heating  and  that  they  may  sjiread  over  the  sur- 
face in  a  thin,  even  lavbr  .ukI  hold  the  jiarticles  Of  dust 
together  without  impregnating  the  surface  of  the  road. 
It  is  not  necessarv  that  they  possess  binding  (pialities 
nor  that,  when  ai)plied  this  i)roperty  be  developed.  We 
need  not  consider  water,  salt  solutions,  granular  salts, 
emulsions,  nor  non-asphaltic'  oils.  F'requent  applica- 
tions are  required  for  efTectiveness,  and  for  this  reason 
their  use  is  confined  to  park  and  suburban  roads,  their 


place  being  taken  on  rural  highways  by  materials  of 
vv'hich  not  more  than  one  application  per  season  is 
necessary.  Asphaltic  oils  when  containing  more  than 
20  or  25  |)er  cent,  of  asphalt  cease  to  come  imder  the 
category  of  dust  i)reventives,  and  take  on  the  nature 
of  protective  coatings. 

Protective  Coatings 

When  a  road  is  required  to  §erve  a  small  proportion 
of  motor  traffic  it  is  necessarv  to  use  a  material  which 
not  only  retains  the  dust,  but  forms  a  protective  film 
over  the  road  surface,  and  which  resists  the  combined 
action  of  horse-drawn  and  motor  traffic  to  a  greater  de- 
gree than  ordinary  palliatives. 

Protective  coating  materials  should  be  fluid  at 
ordinarv  temperatures,  in  order  that  they  may  be  ap- 
l)lied  cold  and  that  they  may  spread  uniformly.  They 
should  contain  a  small  amoimt  of  volatile  oils  which 
evajiorate,  leaving  a  cementitious  film  on  the  surface. 
.\  large  jiercentage  of  volatile  matter  is  objectionable, 
l>articularly  if,  in  eva])orating,  it  leaves  a  residue  which 
becomes  hard  or  brittle  on  exi)osure.  Light,  refined 
tars  which  are  fluid  at  ordinary  temi)eratures  and  are 
easily  applied,  as  well  as  as])haltic  oils  containing  from 
40  to  55  i)er  cf  nt.  of  asjihalt,  have  given  satisfaction  in 
this  class  of  work.  The  amount  applied  should  rarely 
cNceed  one-fifth  of  an  imjjcrial  gallon  per  .square  yard, 
and  excessive  amounts  are  to  be  strictly  avoided. 

Carpeting  Mediums 

When  the  proi)ortion  of  motor  traffic  i.~  .-..  i,''-"' 
that  the  protective  coating  is  destroyed,  a  thin  mat  or 
carpet  of  bituminous  material  has  been  found  effective. 
The  tendencv  for  the  horses'  shoes  and  the  steel  trres 
to  cut  up  the  surface  is  overcome  by  the  ironing  action 
of  the  rubber  tires  of  the  motor  vehicles. 

Carpeting  mediums  are  applied  hot.  being  immedi- 
ately followed  with  a  coating  of  stone  screenings,  pea 
gravel,  or  coarse  sand.  When  properly  applied,  the 
result  obtaihed  should  be  a  thin  mat  or  carpet  on  the 
surface  of  the  road,  consisting  of  the  bituminous  ma- 
terial and  the  mineral  matter.  .\t  ordinary  tempera- 
tures, carpeting  mediums  should  be  viscous,  but  not 
fluid,  in  order  that  they  will  spread  in  a  comparatively 
thin  laver  and  not  chill  and  solidify  in  a  thick  mat  on 
striking  the  cold  surface  of  the  road.  They  may  or  may 
not  contain  a  small  percentage  of  volatile  matter,*but 
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this  will  depend  on  the  nature  of  the  material  used. 
Shortly  after  application  they  should  develop  a  degree 
of  cementitiousness,  forming  a  strong  bond  between  the 
road  surface  and  the  mineral  coating. 

Asphaltic  oils  containing  from  60  to  80  per  cent,  of 
asphalt  and  rehned  tars  contain'ing  few  or  no  constitu- 
ents distilling  at  a  temperature  lower  than  170  degrees 
C.  are  effective  as  carpeting  mediums.  Although  the 
amount  of  material  to  be  appHed  will  vary  according  to 
the  condition  of  the  surface  to  be  treated  and  the 
nature  of  the  material  used,  from  one-third  to  one-half 
of  an  imperial  gallon  per  square  yard  may  be  consid- 
ered an  average  application. 

Incorporating  Bituminous  Materials  in  the  Surface 

Where  the  proportion  of  motor  traffic  is  so  great 
that  protective  and  carpet  coatings  are  ineffective  it 
becomes  necessary  to  incorporate  the  bituminous  ma- 
terials in  the  wearing  surface.  Two  methods  are  used. 
In  one,  the  road  is  built  as  in  the  case  of  water-bound 
macadam  construction,  and  prior  to  the  application  of 
the  screenings  the  bituminous  cement  is  applied  to  the 
surface,  either  by  pouring  or  under  pressure,  filling  the 
voids  in  the  top  course  of  the  road.  This  is  known  as 
the  penetration  method.  In  the  mixing  method  the 
stone  forming  the  top  course  of  the  road  is  mixed  with 
the  bituminous  cement,  spread  on  the  foundation,  and 
rolled.  This  method  of  construction,  however,  is  be- 
yond the  scope  of  this  paper,  and  is  only  mentioned  in 
passing.  The  penetration  method,  on  account  of  the 
small  outlay  necessary  for  plant,  is  particularly  adapt- 
ed to  use  on  rural  highways. 

Penetration  materials  'are  solid  at  ordinary  tem- 
peratures, and  consequently  must  be  heated  before 
they  can  be  manipulated.  As  previously  stated,  they 
are  ajiplied  by  gravity  from  pouring-cans  or  tanks,  or 
under  pressure  from  specially-constructed  distributors, 
as  in  the  case  of  all  materials  which  re(|uire  heating. 
They  should,  consequently,  be  of  such  a  natiue  that 
they  will  not  ignite  at  the  temperature  to  which  they 
must  be  heated  in  order  to  render  them  fluid,  nor 
should  they  undergo  any  change  in  characteristics  due 
to  such  heating.  On  cooling  in  the  road  surface,  they 
should  return  to  their  original  state,  forming  a  strong 
bond  in  the  surface  of  the  road.  The  point  of  greatest 
importance  in  the  selection  of  material  for  this  wiM-k  is 
the  choice  of  one  having  the  jjroper  consistency  when 
cold.  This  property  should  be  specified  with  due  con- 
sideration of  the  size  of  the  stone,  the  ])roportic>ns  of 
the  various  sizes  present,  and  the  character  of  the  traf- 
fic which  will  be  carried  by  the  road. 

Heavy  asphaltic  oils,  oil  and  fluxed  native  asphalts, 
and  heavy  refined  tars  are  used  in  the  penetration 
method,  the  grade  used  being  governed  by  the  condi- 
tions mentioned  above. 

Asphalt  and  Tar  Emulsions 

For  rejiair  of  bituminous  surfaces  there  ha\'e  re- 
cently been  developed  asphalt  and  tar  emulsions.  They 
consist  of  the  ordinary  bituminous  material,  with  the 
addition  of  a  small  amount  of  alkali,  which  renders 
the  material  miscible  with  water.  When  received  from 
the  manufacturer  the  material  is  thick,  and  contains 
only  a  small  amount  of  water,  and  is  mixed  with  an 
excess  of  water  on  the  road  and  added  to  the  loose 
stone.  The  mixture  is  then  tam])ed  into  holes  and  de- 
pressions, and  in  a  short  time  hardens,  taking  on  the 
same  characteristics  as  the  surface  of  the  road.  The 
transforming  of  the  bituminous  material  into  an  emul- 
sion.renders  possible  the  patching  of  the  road  with  a 


material  corresponding  in  consistency  to  the  material 
that  was  used  on  the  construction  of  the  road  without 
l)reheating.  Emulsions  should  not,  however,  be  used 
without  a  thorough  investigation  as  to  their  effective- 
ness. • 

Specifications  for  Bituminous  Materials 

A  discussion  on  bituminous  materials  would  be  in- 
complete without  mention  of  the  formulating  and  use 
of  specifications  under  which  the  materials  are  to  be 
supplied.  As  in  the  purchase  of  other  manufactured 
materials,  the  use  of  specifications  is  to  be  strongly 
recommended,  and  is  to  be  urged  for  the  same  reasons 
as  those  which  have  caused  the  universal  use  of  speci- 
fications in  the  purchase  of  cement,  steel,  and  other 
materials  of  construction.  The  first  and  most  imjiort- 
ant  word  of  warning  in  connection  with  specifications 
for  bituminous  road  materials  is  that  against  the  at- 
temi)t  to  formulate  a  specification  from  a  number  of 
others,  picking  out  some  clauses  from  this  one  and 
.some  from  that.  The  properties  of  the  materials  are 
closely  interrelated,  and  the  adoption  of  one  clause 
from  one  specification  may  render  those  from  another 
impossible  of  fulfillment.  In  the  second  place,  do  not 
assume  that  all  specifications  will  cover  the  materials 
that  are  wanted  for  any  particular  class  of  work.  The 
\irtue  of  a  specification  lies  in  the  results  that  are 
obtained  from  the  use  of  materials  purchased  there- 
under. Investigation  should,  therefore,  be  started  from 
this  point,  and,  when  successful  results  have  been 
found,  one  can  be  reasonably  sure  that,  conditions 
being  the  same,  the  specifications  imder  which  the 
materials  that  gave  the  satisfactory  results  were  pur- 
chased are  safe  to  use. 

Discussion 

Mr.  E.  A.  James,  the  engineer  of  the  York  High- 
ways Commission,  outlined  the  oiling  ])rocedure  on 
the  roads  under  his  supervision,  pointing  out  the  im- 
portance of  oiling  in  ])reserving  and  maintaining  the 
surface.  At  first  the  roads  of  ^'ork  County  were  oiled 
with  a  cold  light  oil;  then  a  heavier  oil  was  applied 
hot,  using  gravity  spraj^er.  Later  a  bitumen  was 
sprayed  by  a  pressure  sprayer,  and  two  years  ago  the 
system  that  was  adojited  was  to  sweep  the  road  very 
clean  and  ajjply  a  bituminous  coat,  covered  with  sand, 
thus  forming  a  car])et  coat.  This  has  been  found  to  be 
\ery  effective  as  a  dust  preventive  and  a  surface  binder. 
Last  year,  for  the  first  time,  this  process  was  applied  to 
gravel  roads,  with  considerable  success.  The  matter 
of  applying  dust  preventives  and  bituminous  binders 
offered  a  field  for  experiment,  the  exact  methods  to  be 
decided  by  careful  study  of  the  conditions  ap])lying  in 
each  particular  case. 

In  Wentworth  County,  according  to  Mr.  Allison,  a 
light  oil  is  not  used  where  a  long  haul  is  necessary 
because  several  coats  of  such  an  oil  are  required  each 
season.  If  the  haul  is  long,  a  heavy  oil  is  employed, 
since  the  coating  lasts  one  and  a  half  or  two  years. 

Mr.  Robertson,  of  Lincoln  County,  stated  that 
roads  in  his  locality  are  oiled  because  of  the  danger  of 
dust  damage  to  the  valuable  orchards  adjacent  to  the 
highways.  A  few  dollars  spent  in  laying  dust  saved 
many  hundreds  of  dollars'  worth  of  damage  to  peaches' 
and  other  crops.  His  county  is  trying  out  types  of 
dustless  roads,  especially  tar  macadam  and  asphalt. 
One  very  efficacious  remedy  for  filling  depressions  was 
a  tar  cement,  used  in  Lincoln  County,  mixed  like  con- 
crete cement.  This  mixture  of  tar  and  stone,  when 
applied  to  the  depressions,  cold-tamped  and  ironed  by 
traffic,  formed  an  extremely  satisfactory^  method  of 
levelling  any  unevennesses  in  the  road  surface. 
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CULVERT,  being  much 
smaller  and  simpler  than 
even  an  ordinary  bridge, 
its   cijst   will   be   prcjpur- 
tionately    less,   but    the    number 
of  culverts  recpiired  per  mile  of 
road  makes  the  total  cost  there- 
of as  high  as  or  higher  than  the 
cost  of  our  bridges.     To  reduce 
the  cost  and  improve  the  meth- 
ods of  construction  recjuires  the 
constant  careful  attention  of  the 
municipal  ofificial  responsible  for 
their  construction  and  mainten- 
ance. 

r  believe  it  is  customary  for 
the  county  and  municipal  officials  to  go  over  the  roads 
in  the  spring  of  each  year,  to  examine  the  bridges  and 
larger  culverts  and  order  the  immediate  reconstruc- 
tion of  such  of  them  as  they  find  in  an  unsafe  con- 
dition. This  procedure  is  almost  imperative  since  a 
collapse  of  one  of  these  structures  would  probably  en- 
tail very  serious  consequences. 

Smaller  Culverts  Often  Neglected 

It  would  1)0  better  if  the  same  i)ractice  were  adopted 
for  the  smaller  culverts,  but  unfortunately  these  are 
generally  left  untouched  in  each  case  until  somebody 
reports  that  they  have  been  washed  out  or  the  top 
has  broken  in.  When  this  occurs  it  is  of  course  neces- 
sary that  a  new  culvert  be  btiilt  immediately.  Since 
it  is  important  that  the  road  be  not  blocked  any  longer 
than  is  absolutely  necessary,  it  frequently  happens 
that  the  culvert  is  hastily  built  without  regard  to  cost 
or  for  what  is  rc(|uircd  to  make  a  durable  and  satis- 
factory job. 

It  must  be  conceded  that  the  expected  additional 
life  of  such  of  our  old  wooden  cuKerts  still  existent 
cannot  be  a])preciable  and  therefore  little  or  nothing 
is  gained  by  allowing  them  to  remain  until  failure 
takes  place.  Besides,  there  is  always  the  risk  of  acci- 
dents to  be  considered. 

Where  these  ])recautions  are  not  taken,  and  the 
culverts  are  left  until  failure  takes  place,  there  is  a 
natural  temptation  to  save  time  by  putting  in  a  large 
pi])e  where  the  size  of  opening  and  natural  conditions 
would  otherwise  suggest  a  concrete  box  ty])c  of  con- 
struction being  used. 

Concrete  or  vitrified  clay  pijie  should  not  be  used 
for  culverts  where  there  is  a  danger  of  water  stand- 
ing ill  them  and  freezing.  Neither  should  they  be  used 
unless  an  earth  till  at  least  two  feet  in  thickness  can 
be  provided  over  them.  (Otherwise  they  will  become 
cracked  with  the  frost  and  ice  and  become  displaced 
by  the  weight  and  imi>act  of  the  traffic  on  the  road. 
Corrugated  iron  pipe,  esi)ecially  the  larger  sizes,  should 
also  have  i)lenty  of  till  over  them,  or  they  will  bend 
and  become  distorted  under  the  loads  passing  over 
them. 

Fill  Must  Be  Well  Compacted 

The  chief  precaution  to  be  taken  in  using  any  kind 
of  pipe  culvert  is  to  thoroughly  conq^act  the  earth 
around  it,  es]K'cially  aroimd  the  lower  half.  To  this 
end  the  trench  should  be  dug  wide  enough  to  permit 


an  iron  ram  to  be  used  to  compact  the  filling  under- 
neath. If  this  is  not  done  the  pipe  may  break  or  bend 
from  the  pressure  above,  or  the  water  may  find  its 
way  underneath  and  by  freezing  force  the  pipe  out  of 
l)osition  or  may  eventually  cause  a  "washout." 

To  prevent  the  water  from  undermining  the  ends 
of  the  culvert  and  working  a  passage  through  on  the 
outside,  end  walls  preferably  built  of  concrete  shoultl 
be  provided ;  or,  where  corrugated  iron  pipe  is  used, 
end  walls  of  the  same  material  may  be  used.  It 
sliould  be  remembered,  though,  that  these  iron  cul- 
verts cannot  be  expected  to  last  indefinitely. 

Pipes  over  three  feet  in  diameter  should  prefer- 
ably not  be  used.  They  are  clumsy  to  handle  and  are 
a])t  to  crack  or  bend  sooner  or  later  no  matter  what 
l)recautions  are  taken.  Square  box  masonry  culverts 
will  give  better  satisfaction  even  though  the  first  cost 
be  greater. 

Where  one  is  sure  the  ditch  or  watercourse  will 
not  require  deepening,  such  box  culverts  where  they 
are  not  over  four  feet  square,  can  be  built  with  a  rein- 
forced concrete  floor  and  a  considerable  saving  of  ma- 
terial result.  Otherwise,  the  sides  must  be  carried 
down  to  footings  reaching  below  the  frost  line.  The 
floor  sides  and  top  can  be  built  of  concrete  about  one 
foot  thick  and  reinforced.  For  such  sizes  of  culverts, 
wire  mesh  or  expanded  metal  make  a  convenient  form 
of  reinforcement.  Such  a  type  of  culvert  will  give 
permanent  results  at  a  very  reasonable  cost. 

Square  Culverts  Afford  Larger  Waterway 
.S(|uare  built  culverts  give  a  larger  waterway  than 
a  circular  one  of  the  same  width.  \\'ith  a  circular 
section,  the  water  has  to  rise  to  some  height  before 
there  is  any  a])])reciable  volume  of  discharge.  This 
is  an  im])ortant  factor  in  flat  drainage  areas  where  it 
is  most  desirable  to  keep  the  level  of  the  water  in  the 
drains  as  low  as  possible.  Again,  during  abnormal 
flood  conditions,  the  natural  watercourses  expand  in 
width  and  thus  provide  for  themselves  an  tmusually 
large  area  of  waterway.  A  circular  cuKert  reduces 
in  width  verj'  rapidly  above  the  centre  line.  It  will 
be  seen,  therefore,  that  under  such  flood  conditions 
there  is  a  tendency  for  such  culvert  to  restrict  the 
flow  of  water  and  cause  it  to  rise  still  higher. 

Culverts  less  than  fifteen  inches  in  diameter  should 
not  be  used,  as  they  are  apt  to  become  blocked  with 
sediment,  ice,  or  coarse  debris  from  the  road-side. 

Moderate  sized  culverts  are  not  readily  disceni- 
able  to  motor  vehicle  drivers,  and  they  should  there- 
fore be  built  the  full  width  of  the  road  grade.  The 
recpiired  safety  thus  ensured  is  well  worth  the  mod- 
erate additional  cost  entailed. 

Danger  of  Unprotected  Culverts 
In  one  townshij)  the  reeve  put  in  some  concrete 
culverts.  He  insisted  that  fourteen  feet  was  an  ample 
width  of  roadway  over  any  culvert.  No  end  walls 
were  provided,  and  to-day.  on  most  of  these,  at  least 
one  length"  of  pipe  at  each  end  is  smashed  and  the 
opening  partially  filled  up.  Only  those  who  know 
these  roads  can  safely  travel  over  them.  What  would 
happen  if  there  was  any  considerable  volume  of  auto 
traffic  can  easily  be  imagined.  The  case  above  cited 
is  an  extreme  one.  but  there  are  numerous  other  in- 
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stances  throughout  the  province  where  accidents  are 
bovHid  to  happen  sooner  or  later. 

Culverts  that  are  not  built  the  full  width  of  road- 
grade  should  be  provided  with  strong  guard-rails  of 
such  size  and  type  that  they  may  be  readily  seen  by 
the  travelling  public  under  unfavorable  conditions.  The 
guard-rail  is  the  only  warning  a  stranger  using  the 
road  has  of  his  approach  to  the  culvert.  The  use  of 
gas  pipe  for  railings  should  be  discouraged  as  much  as 
possible,  as  it  is  difficult  to  see  them,  especially  at 
night.  Concrete  spindle  railings  are  strong,  easily 
seen  and  when  carefully  built  present  a  very  attractive 
appearance.  They  must,  of  course,  have  well  bon'ded 
and  reinforced  posts,  top  railing  and  curbs. 

Municipalities  which  have  not  the  necessary  ex- 
perience and  facilities  for  constructing  the  above  type, 
may  use  a  solid  reinforced  concrete  railing  or  they 
may  advantageously  use  reinforced  concrete  posts  with 
three  or  more  iron  pipe  rails  built  into  them. 

In  conclusion  let  me  urge  the  desirability  of  put- 
ting a  better  finish  on  our  bridges  and  culverts  than 
has  been  the  prevailing  custom  in  too  many  of  our 
local  municipalities  in  the  past.  These  structures, 
which  in  most  cases  are  expected  to  last  indefinitely, 
should  have  the  appearance  and  substantiality  which 
will  conform  to  that  of  the  magnificent  system  of  roads 
which  we  may  exjject  to  have  in  the  not  distant  future. 


Discussion  on  "Culverts" 

In  the  discussion  which  followed  the  reading  of 
Mr.  Sedgwi(;:k's  paper,  the  importance  of  culverts  was 
pointed  out  by  Mr.  W'heelock,  of  Peel  County.  He 
expressed  the  opinion  that  concrete  tile  culverts  were 
failures,  due,  largely,  to  the  lack  of  supervision  in  the 
manufacti>re  of  the  tiles.  His  experience  proved  that 
concrete  railings  on  culverts  were  much  cheaper  and 
greatly  superior  to  pipe  railings. 

Further  discussion  followed,  by  several  of  the  road 
superintendents  and  Mr.  Hogarth,  chief  engineer  of 
the  Department,  regarding  measures  for  compacting 
the  fill  around  culvert  pipes  and  means  of  preventing 
the  pipes  from  sagging.  Mr.  Hogarth  directed  atten- 
tion to  the  fact  that  the  cause  of  sagging  of  culvert 
pipes  in  the  centre  was  a  poor  foundation.  In  many 
cases  it  was  the  practice  to  simply  roll  the  pipe  in 
the  bed  of  a  stream  and  cover  it  with  a  fill  without 
making  any  attcm])t  to  remove  the  soft,  oosy  bottom 
of  the  stream.  The  weight  on  the  pipe  simply  em- 
bedded it  into  this  soft  foundation.  The  proper  meth- 
od is  to  remove  all  yielding  material  from  the  bottom 
of  the  stream  for  a  depth  of  12  to  18  inches,  and  then 
replace  with  stone  or  gravel  to  insure  a  firm  and  un- 
yielding foundation.  The  pipe  could  then  be  set  with- 
out much  fear  of  sagging. 


Important  Details  in  Oiling  and  Tarring 


By  W.  Huber,  A.  M.  Can.  Soc.  C.  E.- 


I 


has    been    thoroughly    de- 
monstrated  ill   recent  years 


^^^^^PiH^^^H  JL    that     roads    carefully 

^^^V^           ^^^1  structed    of    good    crushed 

^^^V       _^^,^^^B  stone  or  gravel,  on  a  well-grad- 

^^R      -,.^MW|^B  cd,    well-drained    subgrade,    and 

^^K^                   ^M  ])roperly  consolidated  and  bound. 

^^BP                -   "  will  not  withstand  the  wear  and 

^^^V          -"Jf  tear  of  traffic  as  they   formerly 

^^^^^  M  ^^^H  lowering  of  cpiality  of  material 
^^^^^k^  ^^^H  or  standard  of  work,  but 
^^^^^*^  ^^^M  ^ered  traffic  conditions.  The  fail- 
Mr.  w.  Hubet  ^^^^  "f  ordinary  stone  and  gravel 
roads  under  such  new  conditions 
has  led  many  to  believe  that  the  usefulness  of  these 
materials  for  imjjortant  rural  road  construction  has 
ceased.  Such  is  not  the  case,  however.  The  failure 
has  been  traced  to  conditions  in  the  road  surface,  not 
in  the  body.  It  has  also  been  proved  that,  with  com- 
paratively inexpensive  treatment  and  maintenance  of 
the  surface,  a  well-built  stone  or  gravel  road  may  be 
made  capable  of  carrying  any  ordinary  artffic  without 
undue  deterioration. 

The  need  of  some  form  of  surface  treatment  to  pre- 
vent dust  on  the  more  heavily  travelled  roads  and  to 
])rotect  them  from  the  effects  of  present-da}-  traffic  is 
now  almost  universally  recognized,  and  the  amount  of 
protective  work  of  this  kind  is  increasing  each  year. 
The  benefits  of  such  work  are  twofold — first,  in  the 
prevention  of  excessive  wear.  and.  second,  in  the  in- 
creased comfort  of  those  using  the  highway  or  living 
in  its  vicinity,  through  the  elimination  of  dust,  to  say 
nothing  of  the  prevention  of  damage  to  fruit  and  crops 
of  all  kinds  growing  near  the  road. 

While  in  Ontario  the  treatment  of  roads  with  oil 


or  tar  has,  up  to  the  present,  bcL'n  restricted  largely  to 
city,  town,  and  village  streets,  and  to  roads  in  the  im- 
mediate vicinity  of  large  centres,  there  is  reason  to  be- 
lieve that  the  majority  of  the  most  important  ruril 
roads  will  soon  be  treated  in  the  same  way.  Owing  to 
lack  of  experience  on  the  part  of  those  doing  the  work. , 
results  have  in  many  cases  not  been  satisfactory,"  and 
this  fact  is  frequently  construed  as  a  reflection  ovi  the 
efficiency  of  surface  treatment.  While  a  lot  of  infericjr 
material  under  the  name  of  road  oil  has  found  its  way 
on  the  njads.  and  proved  not  only  unsatisfactory  but 
also  injurious,  it  must  be  remem])cred  that  the  very 
best  material  may  fail  to  serve  its  purpose  if  applied 
under  unsuitable  conditions  or  in  an  improper  man- 
ner. Good  results  in  the  application  of  oils  or  refined 
tars  will  depend  entirely  on  the  care  with  which  the 
materials  are  selected  and  the  several  operations  car- 
ried out.  Of  no  other  branch  of  highway  work  can  it 
l)e  more  truthfully  said  that  the  keynote  of  success  is 
careful  attention  to  every  detail,  or  that  failure  to 
observe  every  one  of  the  many  important  points  may 
be  followed  by  failure  of  the  treatment. 

The  first  important  point  in  connection  with  the 
application  of  oil  or  tar  to  a  road  surface  is  the  choice 
of  material.  Ciood  intentions  are  frequently  frustrated 
and  excellent  ])rospects  s])oiled  by  the  selection  of  a 
bituminous  material  unsuited  to  the  work.  There  are 
numerous  different  conditions  under  which  bituminous 
materials  are  used,  and  there  are  several  grades  of 
material.  Complete  success  depends  on  the  selection 
of  that  grade  of  oil  or  tar  which  best  suits  the  work  in 
hand. 

Light  Oils  Merely  Dust  Layers 

The  different  materials  used  for  prevention  of  dust 
and  for  the  preservation  of  the  road  surface  have  been 
classified  as  non-asphaltic  oils,  asphaltic  oils,  and  re- 
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lined  tar,^.  If  the  inalcrial  to  he  selected  is  exi)ected 
t(i  c()ntril)ute  in  any  decree  to  the  hiiuliii),'  <'f  the  road 
surface  the  choice  will  lie  between  the  asjjhaltic  oils 
and  the  relinetl  tars.  The  non-asphaltic  oils  may  serve 
the  purpose  of  dust-layers,  and  if  ajjplied  with  suBi- 
cicnl  frequency  may  do  much  to  jjrotect  tiie  surface, 
but  their  etilorts  are,  at  best,  cmly  temporary,  and  ex- 
cept for  the  protection  which  the  road  has  received  in 
the  meantime,  it  i.s  no  better  at  the  end  o(  a  period  of 
treatment  than  at  the  bej,Mnninf^.  Therefore,  the  non- 
asphaltic  oils  must  be  considered  only  as  dust  pre- 
ventives. 

(Jn  the  other  hand,  the  asi)hallic  oils — that  is,  those 
oils  haviiif^  as  a  base  a  certain  auKJunt  of  inire  asphalt 
— are  more  than  dust  layers,  and  each  api)lication 
leaves,  on  the  evai)oration  of  its  volatile  constituents, 
a  certain  amount  of  asphalt  in  the  r(jad  surface  to  act 
as  an  ai(l  to  the  binder.  The  greater  the  asphalt  con- 
tent in  the  orij^inal  oil,  i)rovided  it  has  Iseen  properly 
ai)i)lied,  the  greater  will  be  the  ])erniancnt  benefit  de- 
rived from  its  a])i)lication. 

As  between  tlie  true  as|)haltic  oils  and  the  relined 
tars  of  corresponding-  tirades  there  appears  to  be  little 
choice,  excellent  results  havint^'  been  obser\ed  from 
tlie  careful  application  of  either  material.  Satisfactory 
results  would,  therefore,  appear  to  be  due  not  so  much 
to  the  choice  between  oil  or  tar  as  to  the  selection  of 
the  most  suitable  i^rade  and  to  the  methods  of  a])plica- 
tion. 

Thorough  Cleaning  Essential 

i'est  results  with  any  grade  of  material  are  ol)tained 
when  the  surface  is  absolutely  clean  and  thoroughly 
boimd.  If  the  road  surface  does  not  comply  with  tiiese 
re(|uirements,  the  application  of  heavy  oils  or  tars  is 
not  only  a  waste  of  money,  but  may  result  in  actual 
damage  to  the  road  b}'  hastening  rutting  and  ravelling. 
It  may  be  stated  as  an  axiom  that  the  cleaner  and 
smoother  and  harder  the  road  surface  immediately 
prior  to  treatment  the  more  complete  will  be  the  pre- 
vention of  dust,  the  greater  will  be  the  protection  to 
the  surface,  and  the  longer  will  be  the  life  of  the  treat- 
ment. The  less  any  material  is  refjuired  to  act  as  a 
dust  prexcntive  the  more  it  is  enabled  to  act  as  a 
binder.  If  it  is  projjosed  to  treat  a  road  covered  with 
dust,  or  only  partially  bound,  then  only  a  dust  layer  is 
recpiired,  and  the  use  of  a  lieavy  oil  or  tar  ha\ing  other 
than  dust-laying  (jualities  is  not  justified. 

.\pplication  of  asplialtic  oils  or  tars  in  any  but  the 
warmest  weather  is  not  recommended,  but  should  it  be 
found  necessary  to  treat  a  road  in  the  early  s])ring  or 
late  fall,  when  the  body  of  the  road  is  comi)arati\ely 
cold,  oulv  the  lighter  grades  should  be  used. 

Ifa\'ing  decided  on  the  grade  of  oil  or  tar  best 
suited  to  existing  conditions,  the  next  imi)ortant  step 
is  the  selection  of  a  suitable  day  for  the  application. 
The  warmer  the  weather  the  greater  will  be  the  pene- 
tration of  the  bitumen  into  the  stone  and  the  more  sat- 
isfactory and  permanent  will  be  the  result.  The  actual 
application  should  be  made  during  the  warmest  part  of 
the  (lav,  when  the  road  itself  has  become  heated.  The 
longer  Ihe  oil  or  tar  can  be  kei)t  in  the  liepiid  state  the 
better  grip  it  will  ha\  e  on  the  road,  and  the  less  danger 
of  subse(ptent  peeling  oft. 

Casual  Sweeping  Not  Sufficient 

The  lirst  operation  in  the  surface  treatment  of  roads 
is  the  removal  of  all  dust  and  foreign  matter  from  the 
surface.  Casual  swcejMng  is  not  sufficient.  The  road 
must  l)e  swe))t  till  u^>  dust  remains  and  the  bare  stone 
shows  over  the  entire  surface.  A  horse-drawn  rotary 
sweeper,  which  may  be  i)urchased  for  about  $4(X).  wijl 


give  best  results  at  lea.st  cost.  Whatever  the  means 
employed  for  cleaninir  the  surface,  it  must  be  empha- 
sized that  dust  between  the  body  of  the  road  and  the 
oil  or  tar  is  decidedly  objectionable,  and  must  not  b,.- 
))ermitte(l. 

'ihe  lightest  oils  may  be  applied  with  an  <jrdinary 
sprinkling  wagon,  but  best  results  ioWow  the  use  of  a 
pressure  distributor.  JJeing  discharged  under  pressure, 
the  oil  strikes  the  road  with  a  considerable  velocity, 
which  causes  it  to  spread  more  thinly  and  evenly,  and 
assists  penetration.  For  the  heavier  materials  the 
pressure  distributor  must  be  used. 

Excess  Oil  Detrimental 

The  guantitv  in  which  the  oil  or  tar  is  to  be  applied 
is  one  of  the  most  imi)t)rtant  details  in  surface  treat- 
ment. The  exact  quantity  measured  in  gallons  per 
.square  yard  cannot  be  stated,  as  this  will  depend  on  a 
number  of  factors,  principal  of  which  are  the  grade  and 
fluidity  of  the  material  used  and  the  ccjndition  of  the 
road  surface.  Sufficient  should  be  api)lied  to  cover  the 
entire  surface,  leaving  no  bare  spots,  but  positively  no 
more.  Any  in  excess  of  the  quantity  mentioned  will 
be  more  detrimei^tal  than  beneficial,  in  addition  to 
causing  a  direct  waste  of  money.  The  lighter,  and  con- 
sequently the  more  fluid,  the  oil  the  thinner  it  can  be 
applied  and  still  cover  the  road.  For  the  same  grade 
of  material  the  ccmsumption  will  be  proportional  to  the 
area  covered.  Therefore,  a  smooth  road,  presenting 
less  surface  area  than  a  rough  one,  will  require  less  to 
cover  it.  A  smooth  surface  also  offers  a  better  oppor- 
tunitv  for  even  distribution  and  more  uniform  wear. 
An  excess  of  material,  particularly  of  the  heavier 
grades,  will  run  to  the  sides  and  cause  lumps.  Hot 
weather,  assisted  by  the  crown  of  the  road,  will  even- 
tually bring  all  excess  to  the  edge  in  thick,  uneven 
lumps  and  waves,  which  make  travel  on  the  sides  of 
the  stone  very  uncomfortable.  Therefore,  for  the  .sake 
of  appearance,  of  economy,  and  of  comfort,  the  appli- 
cation should  be  carefullv  watched  to  see  that  abso- 
lutely no  more  oil  is  ai)|)lied  than  is  necessary. 

Proper  Temperature  Is  Important 
.\nother  important  point  is  the  temperature  '  to 
which  the  oil  or  tar  is  heated.  Some  of  the  lighter  oils 
mav  be  api)lied  in  hot  weather  without  heating,  but 
better  results  have  been  obtained  where  even  40  per 
cent,  oil  has  been  heated,  the  principal  advantage  being 
better  penetration.  Xo  definite  temperature  can  be 
specified  since  different  materials  and  different  grades 
of  the  same  material  require  different  temperatures  for 
best  results.  The  correct  temperature  for  any  given 
material  may  always  be  ascertained  from  the  manufac- 
turer, and  this  temperature  should  be  strictly  adhered 
to. 

The  oil  or  tar  having  been  applied,  it  must  be  given 
a  fair  chance  to  obtain  a  grip  on  the  road,  for  on  the 
adhesion  between  the  road  and  the  new  surface  will 
depend  the  life  of  the  treatment.  If  the  application  has 
been  made  on  a  warm  dav.  on  a  properly-cleaned  road, 
there  will  be  no  difficulty  in  obtaining  a  satisfactory 
penetration,  and  no  danger  of  peeling  or  scaling.  The 
surface  should  be  left  entirely  undisturbed  for  half  a 
day  ;  twenty-four  hours  is  better.  Traffic  must  be  kepi 
oft'.  This  is  imperative.  Wheel  tracks  have  fre- 
quently been  seen  on  oiled  or  tarred  roads  shortly  after 
treatment,  due  to  the  passage  of  vehicles  over  the  sur- 
face before  the  oil  or  tar  had  properly  penetrated,  or 
before  the  .sand  or  stone  chips  had  been  applied.  If  it 
impossible  to  keep  traffic  off  the  road  during  the  entire 
operation,  and  for  a  reasonable  time  afterward,  onlv 
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half  tlie  width  should  be  treated  at  one  time,  leaving 
the  traffic  free  to  use  the  other  half. 

Bituminous  Materials  Do  Not  Take  Wear 

After  the  oil  or  tar  has  been  distributed  over  the 
road  surface  and  allowed  to  penetrate  to  as  j^reat  a  de- 
gree as  possible,  it  must  be  covered  with  some  material 
which  will  take  the  wear  of  traffic.  For  it  must  ever 
be  remembered  that  not  one  of  these  bituminous  mater- 
ials, from  the  lightest  oil  to  the  heaviest  grade  of  tar 
or  asphalt,  whether  in  the  body  or  on  the  surface  of  a 
road,  is  a  wearing  material ;  it  is  nothing  more  or  less 
than  a  binder,  whose  sole  purpose  is  to  hold  together 
the  separate  particles  of  some  hard  substance  capable 
of  taking  the  wear.  In  the  case  of  surface  treatment" 
this  wearing  mat'erial  usually  consists  of  sand,  fine 
gravel,  or  stone  chips.  The  lighter  the  oil  or  tar  the 
finer  will  be  the  covering  material  which  will  be  most 
suitable.  For  a  light  asphaltic  oil,  say  40  to  50  per 
cent.,  fine  sand  will  give  a  satisfactory  surface;  for  a 
60  per  cent,  oil  or  tar  of  the  grade  known  as  tarvia 
"B,"  coarser  sand  should  be  used.  For  80  per  cent,  oil 
or  tar  of  the  grade  known  as  tarvia  "A,"  the  material 
should  be  half-inch  to  three-quarter  inch  stone  chips  or 
pea  gravel.  The  two  requisite  qualities  in  any  grade  of 
Tovering  material  are  toughness  and  cleanliness,  and  a 
slight  extra  expense  should  not  stand  in  the  way  of 
securing  materials  with  these  absolutely  necessary 
qualities.  The  best  fine  material  is  a  clean,  sharp 
quartz  sand,  water-washed  if  possib.le.  For  the  heavier 
applications,  trap  chips,  free  from  dust  and  dirt,  are 
undoubtedly  best,  and  their  use  is  justified  even  at 
twice  the  pirice  of  pea  gravel.  Since  the  wear  comes  on 
the  stone  and  not  on  the  tar  or  oil,  and  since  a  cubic 
yard  of  covering  material  will  cover  from  75  to  150 
square  yards  of  surface,  the  extra  expense  of  securing 
the  very  best  material,  considering  its  superior  merits, 
is  negligible. 

Rolling  Increases  Durability 
Where  the  heavier  materials,  such  as  80  per  cent, 
asphaltic  oil  or  tarvia  "A"  are  used,  and  covered  witli 
l)ea  gravel  or  stone  chips,  a  light  roller  should  be  used 
to  finish  the  work.  The  rolling  forces  the  stone  into 
the  bitumen,  reduces  the  ^■oids  in  the  stone,  and  in- 
creases the  proportion  of  stone  in  the  wearing  surface. 
The  carpet  coat,  as  it  stands  when  finished,  constitutes 
a  species  of  concrete  in  which  the  gravel  o'r  stone  chips 
correspond  to  the  coarse  aggregate  in  ordinary  con- 
crete, and  the  tar  or  asphalt  to  the  cement  mortar.  As 
in  ordinary  concrete,  the  smaller  the  voids  in  the  coarse 
aggregate  the  more  durable  will  be  the  concrete.  The 
rolling  reduces  the  voids  in  the  stone,  increasing  the 
proportion  of  stone  to  bitumen,  and  a  mixture  is 
secured  which  is  less  susceptible  to  heat,  and  which  has 
not  the  sarhe  tendency  to  run  or  bleed  in  hot  weather, 
as  is  shown  by  a  surface  coat  which  does  not  contain 
sufficient  stone.  The  success  of  the  heavier  carpet 
coats  depends  on  the  material  remaining  where  it  is 
placed,  and  this  cannot  be  assured  unless  there  is 
enough  stone  to  prevent  running  and  the  consequent 
formation  of  waves  and  lumps.  The  rolling  may  be 
done  immediately  after  the  stone  has  been  spread  over 
the  road,  and  should  be  repeated  the  following  day 
when  the  road  has  become  warm  again.  If  "bleeding"' 
occurs — that  is,  if  the  oil  or  tar  comes  through  the 
■  surface  either  during  rolling  or  subsequently — it  is  an 
indication  that  more  stone  is  required  to  take  up  the 
excess  of  bitumen.  Two  or  three  trips  with  the  roller 
is  sufficient  for  this  operation,  and  best'  results  are  ob- 
tained from  rolling  in  warm  weather  and  during  the 
warm  part  of  the  day.    A  light  tandem  roller,  if  such 


can  be  obtained,  will  accomplish  the  work  more  quickly 
at  less  cost  of  operation. 

The  success  of  any  surface  treatment  depends  abso- 
lutely on  the  maintenance  of  an  unbroken  surface.  Ex- 
perience and  observation  have  shown  that  where  an 
oil  or  tar  surface  has  worn  off,  leaving  the  bare  stone 
exposed,  the  road  disintegrates  more  rapidly  than  an 
untreated  road,  and  a  pit  soon  forms.  These  pits,  in 
large  numbers,  soon  make  a  rough  road  which  is  very 
uncomfortable  to  traffic.  Constant  care  is  the  only 
safeguard  against  such  a  pitted  surface,  and  to  that 
end  the  road  should  be  patrolled  at  short  intervals  and 
anv  bare  spots,  or  spots  which  threaten  to  become 
bare,  th'oroughly  cleaned  and  covered  with  the  same 
materials  as  were  originally  used.  If  this  precaution 
is  observed,  and  if  the  road  has  been  constructed  on  a 
well-drained  subgrade  and  with  sufficient  body  to  sup- 
port the  weight  of  traffic  passing  over  it,  the  body  of 
the  road  should  last  indefinitely,  requiring  only  per- 
iodic treatment  to  keep  it  in  first-class  condition. 

Summing  up,  success  in  oiling  and  tarring  roads 
will  depend  on  many  factors,  principal  of  wliich  are 
the  original  condition  of  the  road,  the  care  with  which 
it  is  cleaned  prior  to  treatment,  the  selection  of  the 
most  suitable  grade  of  material,  the  weather  in  which 
the  work  is  done,  the  temperature  to  which  the  oil  or 
tar  is  heated,  the  quantity  in  which  it  is  applied,  the 
protection  from  traffic,  of  the  freshly-treated  surface, 
the  proper  covering  with  suitable  material  to  take  the 
wear,  and,  finally,  on  the  careful  maintenance  of  the 
treated   road. 

Discussion 

Mr.  James,  of  the  York  County  Highways  Com- 
mission, gave  it  as  his  impression  that  forced  spray- 
ing of  the  oil  assisted  in  removing  dust.  Thorough 
cleaning  is  essential  if  success  is  to  be  attained  in  oil- 
ing and  tarring,  and  he  believed  that  the  application  of 
the  oil  by  pressure  succeeded  in  removing  a  great  deal 
of  the  surface  dust.  It  was  impossible,  of  course,  to 
com()letely  remove  the  fine  dirt. 

Mr.  Parker,  of  the  dei)artment,  outlined  New  York 
.State's  experience  in  pressure  a])plication  of  oil.  Ex- 
])eriments  in  this  state  jjroved  that  the  pressure  assist- 
ed in  removing  the  dust,  but  it  must  not  be  so  great  as 
to  atomize  .the  oil  and  cause  it  to  rebound  in  a  fine 
globular  or  spray  state.  The  pressure  must  be  just 
such  as  to  cause  the  oil  to  strike  the  road  surface  in  an 
unbroken  stream. 

Mr.  James  asked  if  the  wood  tank  does  not  shrink 
with  the  oil,  and  if,  on  this  account,  it  was  not  better  to 
use  steel  tanks,  to  which  Mr.  Pluber  replied  that  steel 
was  more  expensi\'e  than  wood,  but  would  probably  be 
su])erior. 

Mr.  Fair,  of  Frontenac  County,  asked  if  a  macadam 
road  could  be  made  without  getting  pitted,  and  Mr. 
James  replied  that  he  had  found  that  a  very  eiifective 
measure  was  the  application  of  25  per  cent.  as])haltic 
oil  as  .st)on  as  the  road  is  completed.  This  prevents 
the  binder  surface  from  disintegrating.  The  following 
year  a  heavier  oil,  65  to  70  per  cent,  asphalt,  is  applied, 
and  in  this  way  the  road  is  reasonably  protected 
against  any  very  great  degree  of  pitting. 

Mr.  Huber  asked  if  the  application  of  oil  kept  out 
the  moisture  necessary  to  a  proper  cementing  of  the 
materials  in  the  road  body,  to  which  Mr.  James  replied 
that  he  had  experienced  some  trouble  if  the  road  is 
constructed  and  oiled  in  very  hot  or  dry  weather.  In 
such  case  the  oil  sealed  the  surface  so  as  to  prevent  the 
penetration  of  the  moisture  required  to  produce 
cementing. 
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Maintaining  Earth  and  Clay  Roads 


By  A.  A.  Smith 
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Mr.  A.  A.  Smith 


WINCi  to  the  absence  in 
many      ])laces      t>f      rock 
f^ravcl  or  other  hard  and 
durable  substances,  with 
which  to  build  good  roads,  and 
by   the   reason   of   the   excessive 
cost  of  such  roads,   where  suit- 
able material   is   scarce,  a   larj^e 
|)art  of  our  public  highways  will 
of    necessity    remain    earth    and 
clay  roads. 

When  one  considers  the  num- 
ber of  miles  of  this  kind  of  rcjad, 
in  any  township  or  county  in 
the  j)rovince  of  (Ontario  and  com- 
l)ares  it  with  the  number  of  miles 
ot  snrlaccd  road,  it  can  easily  be  seen  that  it  will  be 
many  years  before  even  one-half  of  them  are  proi)erly 
surfaced  witji  either  gravel  or  stone.  I'^or  this  reason 
it  api)ears  most  im])ortant  that  we  should  give  every 
consideration  and  thought  to  the  constructit)n  and 
maintenance  of  the  common  earth  and  clay  nxids. 

Importance  of  Earth  Road  Problem 

In  our  effort  to  construct  a  type  of  road  that  will 
carry  the  ever  increasing  motor  traffic  between  cities 
we  are  apt  to  overlook  this  earth  road  problem,  where 
large  sums  of  money  are  being  spent,  more  often  with 
l)oor  results,  which  if  handled  proj)erly  would  result 
in  better  roads  and  more  of  them,  for  perhaps  less  cost. 

Before  spending  too  much  time  or  money  on  the 
maintenance  of  a  road,  one  should  bear  in  mind  that 
this  earth  road  may  be  the  foundation  for  a  later  im- 
proved one  with  a  surface  of  gravel,  stone,  concrete  or 
other  hard  material.  It  will  therefore  be  good  busi- 
ness to  first  of  all  be  (|uite  sure  that  there  is  no  (pies- 
tion  whatever  regarding  the  correct  location. 

'J'he  chief  factors  tt)  bear  in  mind  in  this  respect  are 
easy  grades,  proper  direction,  good  foundation  and 
drainage.  The  common  error  in  laying  out  a  road,  is 
made  in  the  endeavor  to  secure  the  shortest  route 
between  two  fixed  jxiints.  For  this  ])uri)ose  the  road 
is  often  made  to  go  over  hills  instead  of  around. 

Many  of  our  roads  were  originally  laid  out  follow- 
ing along  boundary  lines  of  farms  and  concession  lines, 
regardless  of  grades.  Here  they  have  been  allowed  to 
remain,  where  a  large  annnmt  of  energy  and  material 
have  been  wasted  in  trying  to  travel  an<l  haid  loads 
over  them  and  in  endeavoring  to  improve  their  de- 
plorable condition. 

Factors  Governing  Location 
In  locating  the  route  one  must  also  bear  in  mind 
that  the  road  for  the  present  will  be  constructed  out 
of  the  materials  over  which  it  passes,  so  it  will  be 
well  to  carefully  study  the  nature  of  the  soils  and 
avoid,  where  possible,  any  swamps,  or  morasses,  and 
soils  adjacent  to  beds  of  streams,  not  only  on  account 
of*  the  pooh  nature  o{  the  road-making  (|ualities,  but 
also  on  account  of  the  difficulty  of  draining. 

A  road  can  never  be  kept  hard  and  smooth  if  the 
water  from  the  surrounding  laivl  drains  on  to  it.  Tliis 
can  often  be  avoitled  by  takin;^  a  little  longer  route, 
on   nearby  higher  grovnul  at   perhaps  a  little  gfreater 


initial  cost,  but  certainly  at  a  much  reduced  expense 
for  maintenance. 

A  road  should  be  finally  located  so  that  when  c(jn- 
structed,  the  length  and  grades  will  i)e  so  balanced  that 
a  minimum  amount  of  effort  will  be  re(|uired  to  go 
from  one  end  to  the  other.  After  satisfying  oneself 
that  the  location  of  the  road  cannot  be  improved  ujKtn, 
the  next  most  important  feature  to  study  is  drainage. 
Water  is,  without  doubt,  the  most  destructive  agent  to 
any  class  of  road,  but  much  more  so  to  an  earth  road, 
which  is  more  susceptible  to  the  action  of  water,  more 
easily  dissolved  and  moved  by  it  than  any  other  sur- 
faced rcjad,  so,  for  this  reason,  too  much  attention  can- 
not be  given  to  this  problem.  This  is  true  in  all 
climates,  but  more  so  in  Canada,  where  heavy  rains 
are  prevalent  during  certain  seasons  of  the  year,  and 
where  the  winter  months  are  attended  with  such  se- 
vere frost  and  snow  falls. 

Water  must  be  kept  away  from  the  road  and  rain 
which  falls  on  to  it  must  be  made  to  run  off  as  rapidly 
as  possible. 

Road  Drainage  Methods 
Drainage  may  be  divided  into  two  sections:  (1) 
.'-iubdrainage ;  (2)  surface  drainage.  The  former  will 
undoubtedly  be  required  when  the  road  runs  through 
wet  lands,  over  clayty  soils,  or  where  springs  exist 
in  the  soil  under  the  road.  Various  forms  of  under- 
drains  are  laid,  some  of  wood,  and  some  of  stone,  but 
at  the  present  time  there  is  no  question  but  that  the 
best  results  are  obtained  by  the  use  of  tiles,  either 
porous  or  glazed,  the  latter  being  preferred,  even  if  the 
cost  is  a  little  more,  on  account  of  their  greater  resist- 
ance to  frost  action.  These  tiles  should  vary  from 
3  inches  to  5  inches  in  diameter  and  placed  from  2j'2  ft. 
to  iyi  ft.  below  the  road  surface,  or  just  below  frost 
level ;  they  can  be  placed  at  one  side  of  the  road,  or 
both  sides  if  necessary,  except  in  places  where  it  may 
be  necessary  to  carr\-  off  water  under  the  centre  of 
the  road,  where  springs  or  spongy  places  appear. 

The  pipes  should  have  a  fall  of  at  least  2  inches  to 
every  100  feet.  Pirevious  to  laying  the  tiles  the  l>ot- 
tom  of  the  trench  should  be  brought  to  a  true  grade 
and  carefully  levelled,  so  as  to  avoid  any  humps  in 
the  pipe  line.  In  laying  the  tile  care  must  be  taken  to 
get  the  ends  to  fit  closely  to  each  other,  and  cover  the 
joints  with  a  strip  of  tarred  paper.  When  filling  in 
the  trench  tamp  the  first  few  inches  of  material  that 
is  being  replaced,  above  and  around  the  tile,  so  as  to 
prevent  any  possible  displacement.  Some  people  re- 
commend filling  over  the  pipes  with  gravel  or  small 
stones,  but  this  is  only  necessary  in  certain  soils  of  a 
stiff  clayey  nature.  The  object  of  subdrainagc  is  to 
keep  the  ground  supporting  the  road  dry  by  carrying 
off  all  ground  water  before  it  can  penetrate  the  sub- 
grade,  also  in  the  spring  season,  when  the  frost  conies 
out  of  the  ground,  any  water  resulting  from  the  thaw 
will  lie  quickly  drawn  off.  Roads  which  were  at  one 
time  impassable  for  wheel  traffic  on  account  of  their 
muddy  surface,  have,  after  being  properly  subdrained. 
become  most  satisfactory  highways,  during  all  seasons 
of  the  year. 

Surface   Drainage 
Surface  drainage  should  now    be  considered.     Bv 
this  we  mean  that  the  crown  of  the  road  must  be  made 
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waterproof,  or  in  such  condition  as  to  shed  water  easily 
to  open  side  drains  or  gutters,  which  also  must  be  made 
to  carry  away  quickly  any  water  to  the  nearest  natural 
outlets. 

In  constructing  an  earth  road  the  cross  fall  of  the 
surface  in  level  country  must  not  be  less  than  1  inch 
in  12  inches.  On  hills  the  camber  should  be  greater, 
say  1  inch  in  9  inches,  so  that  any  water  falling  on 
the  road  will  not  be  allowed  to  run  down  the  wheel 
tracks  lengthwise  of  the  road,  and  thus  create  deep 
ruts. 

In  many  parts  of  the  country  one  will  find  V-shaped 
ditches  constructed  across  the  surface  of  the  road ; 
these  are  more  often  found  in  hilly  or  rolling  districts, 
and  are  generally,  spaced  about  100  feet  and  varying 
in  depth  from  6  inches  to  12  inches.  These  drains  are 
not  only  dangerous,  but  very  uncomfortable  to  travel 
over,  also  hard  on  all  vehicles,  so  should  be  avoided 
whenever  possible.  These  can  often  be  eliminated  by 
giving  a  high  crown  to  the  road,  good  side  ditches, 
and  a  good,  smooth  surface.  Care  must  be  taken  to 
keep  all  side  ditches  in  such  condition  that  water  will 
not  be  allowed  tt)  remain  in  them.  They  must  be  kept 
free  from  weeds  and  rubbish  and  have  sufficient  capa- 
city and  grade  to  carry  quickly  away  the  water  reach- 
ing them  under  conditions  of  maximum  flow. 

Use  the  Log  Drag 

In  order  to  ensure  a  good,  smooth,  dry  surface  to 
the  road,  one  will  not  have  much  difficulty  after  the 
drainage  has  been  jiroperly  carried  out.  This  can  be 
done  most  economically  and  successfully  by  the  sys- 
tematic use  of  the  log  drag.  It  is  needless  here  to  go- 
fully  into  the  construction  or  the  use  of  the  drag,  as 
it  would  be  old  news  to  you.  However,  as  this  method 
is  the  most  important  in  the  maintenance  of  a  clay 
road,  it  will  perhaps  not  be  out  of  jilace  to  impress 
on  you  a  few  of  the  most  important  jjoints  connected 
therewith. 

First  of  all  the  drag  should  be  made  of  light  ma- 
terial, preferably  cedar  or  pine,  so  that  it  can  be  easily 
drawn  by  one  team  of  horses,  and  frequently.  Re- 
member that  the  drag  is  not  blessed  with  brains,  and 
if  these  are  not  possessed  by  the  operator  one  can 
hardly  expect  good  results.  Remember  also,  that  the 
road  drag  will  not  do  the  work  of  a  grader. 

Drag  the  surface  of  the  road  after  each  rain  storm, 
not  when  the  road  is  too  soft,  but  while  it  is  still 
moist.  The  man  in  charge  will  be  the  best  judge  as 
to  the  correct  time  to  use  it,  on  account  of  his  i)revious 
experience  of  the  different  characters  of  the  soil.  The 
material  moved  by  the  drag,  in  planing  ofif  tops  of 
ridges  and  rough  places  should  be  smeared  in  a  thin, 
even  coat  over  the  surface ,  fill  up  hollows  and  ruts, 
and  help  to  keep  a  good  crown. 

Do  not  attempt  to  move  more  earth  than  is  abso- 
lutely necessary.  The  driver  should  ride,  and  by  so 
doing  he  will  be  able,  after  a  little  practice,  to  mani- 
pulate the  drag  successfully  by  moving  his  position 
backwards  or  forwards. 

A  few  hours  of  labor  si)ent  at  the  right  time  will 
often  save  sericjus  destruction,  which  may  take  much 
time  and  money  to  repair. 

Systematic   Maintenance   Necessary 

All  railway  companies  adopt  a  strict  system  of  main- 
tenance to  take  care  of  their  roadbed,  bridges,  cul- 
verts, etc.,  and  as  they  have  proved  it  good  business 
to  them,  it  surely  will  apply  to  the  same  extent,  or 
even  more  so,  in  highway  work. 


There  are  several  methods  of  operation  which  could 
be  adoj)ted  to  advantage,  one  .of  which  I  might  men- 
tion : — In  case  a  townshij)  has  not  entered  on  a  county 
road  system,  then  the  council  sh(^uld  appoint  a  road 
su]jerintendent,  who  must  be  an  experienced  and  re- 
sponsible man,  who  will  take  charge  of,  and  be  re- 
sponsible for,  the  upkeep  of  all  roads.  His  appoint- 
ment must  be  permanent,  the  same  as  the  township 
clerk  and  treasurer. 

The  roads  in  the  township  should  be  divided  off  in- 
to sections  of  three  to  five  miles,  and  a  man  should 
be  engaged  for  the  season  to  take  care  of  each  of 
these  sections.  Often  farmers,  or  people  residing 
along  the  road,  will  be  willing  to  undertake  this  work. 
It  will  not  take  up  the  whole  of  a  man's  time,  and 
the  most  efficient  work  on  an  eafth  road  should  be 
done  just  after  a  rainfall,  which  is  usually  a  time  when 
the  farmer  is  less  able  to  work  to  advantage  on  his 
farm,  and  when  he  can  often  more  easily  spare  a  team 
which  could  operate  the  log  drag,  or  do  any  necessary 
grading  required. 

These  section  men  should  be  provided  with  rakes, 
shovels,  axes,  picks,  wheelbarrows,  bush  scythes,  tool 
box,  and  last,  but  not  least,  a  road  drag. 

Duties  of  Section  Men 

The  duties  of  the  men  will  be  to  restore  the  proper 
shape  over  the  grade,  give  the  surface  a  good  floating, 
so  as  to  keep  it  smooth,  and  not  allow  &ny  ruts  or 
rough  places  to  form.  This  can  better  be  accomplished 
by  the  drag,  after  every  rainfall,  and  when  the  dirt  is 
about  the  consistency  of  putty.  Besides  this,  he  must 
fill  up  all  holes  with  the  same  kind  of  material  as  the 
existing  road  surface,  and  not  on  any  account  with 
gravel  or  stone.  The  men  will  be  expected  to  put  in 
one  or  two  days  each  month  on  the  repairs  to  cul- 
verts, bridges,  ditches  and  undcrdrainage.  They. must 
also  keej)  down  the  brush  and  weeds,  trim  all  trees, 
break  through  the  siu)w  in  winter,  erect  snow  fences, 
and  in  general  keep  the  road  up  to  the  required  stand- 
ard of  the  road  superintendent  and  to  his  entire  satis- 
faction. 

It  will  be  difficult  to  arrange  a  detailed  set  of  re- 
quirements necessary  for  the  maintenance  and  suitable 
for  every  section,  as  each  one  may  be  varied  consider- 
ably by  local  conditions. 

The  road  superintendent  will  have  sole  control  of 
the  section  men  with  regard  to  road  work.  He  will 
be  expected  to  visit  and  inspect  their  districts  periodic- 
ally and  thoroughly  study  conditions  together,  so  that 
he  will  be  in  a  position  to  advise  and  guide  the  coun- 
cil from  time  to  time. 

If  an  inexperienced  man  is  engaged  as  superin- 
tendent, too  much  must  not  be  expected  from  him 
for  the  first  year,  but,  as  in  all  businesses,  success  is 
largely  dependent  on  the  choice  of  a  capable  man  in 
charge. 

Superintendent  Should  Have  Full  Authority 

In  placing  responsibility  on  him  he  must  be  given 
full  authority  with  regard  to  hiring  or  discharging 
men  and  teams  ;  he  must  advise  the  council :  the  council 
will  decide  the  work  to  be  done,  but  the  doing  of  the 
work  will  be  entirely  in  his  hands. 

If  statute  labor  is  retained  in  the  township  the 
I)athmasters  will  take  the  ])lace  of  the  section  man 
previously  mentioned. 

The  road  superinteudent  should  acquaint  himself 
with  the  best  methods  of  constructing  and  maintain- 
ing all  classes  of  road  and  should  know  how  to  oper- 
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ate  all  graders,  crushers,  rollers  and  all  other  road- 
huildiiig  machhicry  so  that  if  at  any  time  he  is  called 
upon  to  improve  the  earth  or  clay  road  surface  he 
will  be  in  a  position  to  undertake  the  work. 

lie  shall  be  re(|uircd  to  keep  an  accurate  recr)rd 
of  all  the  men  employed  and  work  done,  so  as  to  be 
able  to  furnish  the  council  whenever  recpiired  with  pay- 
sheets,  accounts,  and  vouchers,  and  be  in  such  a  |)osi- 
tion  as  to  be  able  to  show  in  detail  the  character,  loca- 
tion and  cost  of  each  separate  ])iece  of  work  under- 
taken, whether  for  grading,  ditching,  tiling,  dragging, 
culverts,  or  other  work  connected  with  the  care  of  a 
road. 

Discussion  on  "Maintaining  Earth  and  Clay  Roads" 

The  maintenance  of  earth  and  clay  roads  was  all- 
important,  according  to  the  Deputy'  Minister,  Mr. 
McLean,  inasmuch  as  this  type  of  road  formed  the 
greater  part  of  Ontario's  highway  system.  lie  pre- 
ferred the  grading  machines  to  the  log  drags,  although 
the  latter  were  of  the  greatest  benefit  in  kee])ing  an 
earth  or  clay  road  in  sha])e.  in  using  the  log  drag,  the 
condition  of  the   road   had    huuIi   to  do   with   the  re- 


.sult.  If  the  roads  were  too  wet  or  too  dry,  good  re- 
sults am\<l  hardly  be  expected,  but  his  investigations 
seemed  to  indicate  that  the  U)g  drag  proved  most 
efificacious  if  the  road  were  dragged  during  a  rain  or 
immediately  after,  when  the  surface  was  covered  with 
;i  kind  of  grouty  or  putty-like  crust. 

Mr.  Mullen,  of  Ivssex  County,  said  that  the  drag 
was  a  very  common  imi)lement  in  his  county,  since 
the  roacls  down  his  way  were  largely  of  clay. 

A  new  and  very  useful  device  was  described  by 
Mr.  Wheelock,  of  Peel  County.  This  was  a  home- 
made concrete  roller  to  roll  the  centre  comb,  that  re- 
sulted from  the  use  of  the  split  log  drag  on  earth  or 
clay  roads.  A  rf)ller  of  this  kind,  made  in  the  steel 
shell  of  an  ordinary  steel  roller,  would  cost  from  $30 
to  $35  and  was  very  effectual  in  removing  this  comb, 
which  was  always  a  difficult  proposition.  The  ad- 
vantage of  this  type  of  roller  is  that  it  can  be  used 
when  and  where  a  steam  roller  is  impossible.  Mr. 
Wheelock  did  not  particularly  advise  the  use  of  the 
drag  on  gravel  roads.  In  some  cases  it  draws  the 
stone  which  ought  to  be  kept  embedded  in  the  surface 
to  carrv  the  load  of  traffic. 
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of  two  kinds,  viz.;- 


llllC  tirst  prol)lem  in  road 
construction  is  the  loca- 
tion and  gradient,  but  in 
connection  with  the  trav- 
elled surface  the  chief  factors 
are  the  drainage  and  the  foiuula- 
tion.  Drainage  is  so  closely  al- 
lied to  foundations  that  it  is  diffi- 
cult to  speak  of  one  without  tak- 
ing the  other  into  consideration. 
Too  nuich  cannot  be  said  of  the 
im|)ortance  of  drainage.  It  is 
important  in  connection  with  any 
class  of  road  construction. 
The  drainage  of  roadways  is 
-surface  and  subsurface.  The  first 
provides  for  the  speedy  removal  of  all  water  falling  on 
the  surface  of  the  road  :  the  second  provides  for  the 
removal  of  the  luidergnnmd  water  found  in  the  body 
of  the  road,  a  thorough  removal  of  which  is  of  the 
utmost  importance  and  essential  to  the  life  of  the  road 
sm-facing. 

Underdrainage 

Subsurface,  or  underdrainage,  is  not  always  re- 
(piirtd,  but  in  seepy  ground  is  a  necessity ;  with  a  sub- 
soil of  a  sandy  or  gravelly  nature  underdrainage  is 
not  required.  On  the  other  hand,  a  clay  soil  which 
readily  retains  water  will  become  almost  impassable 
unless  properly  drained.  In  low  places  where  the 
water  settles  at  the  side  of  the  road,  keeping  the  sub- 
soil constantly  saturated,  subdrains  will  eftect  a  marked 
improvement.  Springs  t)U  hillsides,  uidess  led  from 
the  road  by  drains,  will  soften  the  soil  with  a  conse- 
([uent  failure  of  the  surface  at  these  points.  Quick- 
sands have  absolutely  lU)  sup|)orting  power,  but  if 
l)roperly  underdrained  they  may  serve  as  a  suitable 
foundation. 

A  road  caimot  be  maintained  in  wet  ground.  Some- 
times blind  drains  will  o.irry  off  the  water.     .At  other 


times  it  may  be  necessary  to  lay  longitudinal  or  trans- 
verse tile  drains.  Blind  drains  are  not  as  efficient  as 
tiling  on  account  of  their  liability  to  become  partially 
clogged  by  silt. 

Side  ditches,  if  properly  constructed,  often  will 
drain  a  damp  roadbed.  These  ditches  play  an  im- 
portant part  and  must  be  looked  after  at  all  times. 
Even  when  underdrainage  is  not  needed,  good  side 
ditches  are  always  required.  Ordinarily  they  need  not 
be  deep;  but,  if  possible,  should  have  a  broad,  flaring 
side  toward  the  roadway.  The  outside  bank  should  be 
fiat  enough  to  prevent  slipping.  When  the  road  is  in 
an  excavation,  ditches  should  be  provided  so  as  to 
prevent  the  water  from  running  down  the  centre  of 
the  road;  the  steepest  grades  neetl  the  ditches  most. 
Where  grades  exceed  four  per  cent,  and  the  .soil  is 
loose  and  sandy,  the  ditch  should  be  [)aved  with  cobble- 
stones or  field  s^one  in  order  to  jjrotect  the  shoulders 
from  wash.  These  gutters  can  also  be  "used  to  ad- 
vantage at  intersecting  roads  where  there  is  not  suffi- 
cient headroom  for  a  culvert. 

Proper  Drainage  Most  Important 
-As  a  rule,  the  ditches,  culverts,  and  the  roadside  in 
particular,  along  our  highways  do  not  receive  the  at- 
tention they  deserve.  Often  we  find  weeds  and  brush 
growing  along  our  main  roads,  blocking  the  flow  of 
water  and  preventing  it  from  escaping  quickly  to  the 
outlets,  and  besides,  their  existence  is  not  pleasing  to 
the  eye.  It  is  not  a  rare  occurrence  to  see  culverts  al- 
niost  wholly  blocked  with  weeds  and  silt,  thus  caus- 
ing unnecessary  flooding  and  damage.  It  is  admitted 
on  all  si<les  that  drainage  is  of  the  utmost  imp«irtance 
to  all  roads ;  such  being  the  case,  it  behovv's  us  to  see 
that  everything  is  done  to' keep  the  highwav  in  as 
perfect  a  condition  as  possible. 

In  providing  for  cross  drainage  only  permanent  ma- 
terial should  be  used,  for  the  failure  of  a  cross  cul- 
vert will  not  only  block  the  drainage,  but  will  dam- 
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age  the  road  surface  and  may  cause  accidents.  Cross 
culverts  are  required  to  distribute  the  water  to  natural 
channels  so  that  the  side  ditches  do  not  carry  too 
much  water.  While  the  cost  of  carrying  water  away 
from  the  side  ditches  often  seems  prohibitive,  the  ex- 
pense is  always  warranted  by  the  better  construction 
obtained.  When  impossible  to  provide  complete  dram- 
age  the  elevation  of  the  subgrade  should  be  at  least 
two  feet  above  high  water  level. 

The  main  object  in  underdrainage  is  to  lower  the 
water  level  in  the  soil;  in  other  words,  to  intercept 
the   ground  water  before   it  reaches   and   softens   the 

subgrade. 

Tile  Drains 

In  many  cases  a  line  of  tile  on  one  side  of  the  road 
will  be  sufficient.  In  these  cases  the  tile  should 
be  placed  on  the  high  side  of  the  road,  preferably  under 
the  ditch  where  the  greatest  depth  can  be  obtamed 
with  the  least  excavation,  and  where  the  water  is 
caught  as  it  flows  out  of  the  hill.  Sometimes  a  sec- 
tion of  a  road  is  wet  because  of  a  spring,  or  perhaps 
the  road  is  muddy  because  of  a  stratum  which  brings 
the  water  to  the  road  from  higher  ground;  in  either 
case,  the  source  of  supply  should  be  tapped  with  a 
line  of  tile  instead  of  trying" to  improve  the  road  by 
l)iling  up  earth. 

All  drains  should  be  carried  to  a  proper  outlet, 
either  to  a  culvert,  to  another  drain,  or  through  a  bank. 
When  the  drain  is  carried  through  a  bank  the  outlet 
end  should  be  protected  by  a  masonry  or  concrete  wall 
which  extends  back  along  the  pipe  for  a  distance  of 
three  feet,  thus  preventing  the  water  from  under- 
mining the  pipe  at  this  point. 

There  are  places  along  a  road  where  the  water 
may  be  turned  oflf  at  either  side,  such  places,  for  in- 
stance, as  a  fill  with  the  ground  sloping  away  from  the 
road  on  both  sides.  If  there  is  much  water  to  be 
turned  over  the  bank  it  will  be  necessary  to  protect  the 
bank  from  washing  out.  A  small  amount  of  water  run- 
ning down  high  banks  composed  of  sandy  soil  is  liable 
to  cause  great  damage,  for  the  small  gullies  made  by 
the  water  may  rapidly  extend  back  into  the  road  sur- 
face. The  bank  shcmld  be  protected  by  sod,  or  a 
paved  channel  should  be  constructed  down  the  side 
of  the  bank  to  carry  the  water.  In  soils  where  there 
might  be  some  question  as  to  the  advisability  of  using 
a  gutter,  a  vitrified  pipe  or  a  wooden  trough  may  be 
constructed  down  the  side  of  the  bank. 

In  planning  the  drainage  for  a  road  improvement, 
it  is  well  to  make  as  few  changes  as  possi1)le  from  the 
existing  scheme. 

After  drainage  is  secured,  the  imi^ortant  points  in 
.  road  foundations  are  the  removal  of  all  vegetable  mat- 
ter and  the  building  of  a  uniform  foundation.  Drag- 
ging and  planing  the  subgrade  as  it  is  being  built  will 
prevent  the  waviness  of  surface  which  develops  occa- 
sionally after  the  completion  of  a  road.  ' 

Foundations 

The  subject  of  foundations  will  be  considered  under 
two  heads,  viz. : — Natural  foundations  and  artificial 
foundations. 

With  the  exception  of  earth  roads,  the  construc- 
tion of  all  of  the  more  common  types  of  roads  might  be 
described  as  three  distinct  steps,  viz. : — the  construc- 
tion of  the  subgrade  or  natural  foundation,  the  con- 
struction of  an  artificial  foundation,  and  the  construc- 
tion of  the  wearing  surface.  Therefore,  the  lower 
courses  of  either  a  macadam  or  a  gravel  road  might 
be  considered  as  types  of  artificial  foundations. 


Any  subsoil  will  generally  be  improved  by  rolling 
and  such  a  process  will  show  up  weak  spots  that 
should  be  replaced  with  other  material.  .As  a  rule,  the 
subgrade  does  not  receive  the  attention  it  should  in 
construction.  It  cannot  be  too  carefully  prepared.  It 
should  be  thoroughly  drained  and  comi)acted,  soft 
material  removed  and  fills  allowed  to  settle  before  the 
foundation,  which  is  to  carry  the  wearing  surface,  is 
laid.  It  is  the  subgrade  that  carries  the  load  and 
resists  the  blows  of  heavy  traffic'.  The  real  foundation 
of  a  road  is  the  earth  subgrade,  and  it  develops  its 
greatest  bearing  power  when  dry. 

A  natural  foundation  is  one  where  the  surfacing 
material  is  laid  directly  ui^on  the  subgrade.  Gravel  or 
a  sandy  loam  when  jjroperly  prepared  makes  a  suit- 
able foundation  for  macadam  or  concrete. 

Before  concrete  is  laid  as  a  surfacing  or  a  founda- 
tion on  an  earth  surface,  a  layer  of  cinders,  gravel  or 
crushed  stone  as  a  cushion  should  be  spread  to  keep 
the  moisture  away  from  the  base  of  the  surfachig. 
This  construction  would  lessen  the  number  of  cracks  in 
the  concrete  surface.  When  gravel  is  used  as  a  sub- 
base  for  concrete  surfacing  it  should  1)c  absolutely  free 
from  clay  or  loam,  and  rather  sandy. 

Foundations  for  Gravel  Roads 

Surfacing  with  gravel  constitutes  a  large  portion 
of  rural  road  work  and  a  great  deal  of  money  is  wasted 
in  not  properly  preparing  the  foundation  for  this  sur- 
facing. Comrhon  ])ractice  is  to  place  gravel  to  a  depth 
of  from  6  to  8  inches  on  clay  soil,  frequently  on  a 
newly  shaped  roadbed.  Until  compacted  the  coat  of 
gravel  serves  as  a  sponge,  holding  the  water  until  the 
subgrade  is  softened,  thereby  allowing  the  material  to 
be  cut  through  and  much  gravel  lost,  with  a  conse- 
quent rutted  and  uneven  condition  of  the  surface. 

Foundations  for  gravelling  should  be  firm  and. hard, 
and  on  new  work  this  may  be  accomplished  by  forming 
a  crust  with  a  mixture  of  2  or  3  inches  of  sand  and 
gravel  with  clay  subsoil,  rolled  to  a  smooth  surface, 
on  a  sand  subsoil  it  is  equally  necessary  to  have  a 
fcnindation  to  prevent  loss  of  gravel,  and  in  such  cases 
clay  mixture  is  required. 

Most  gravel  contains  a  proportion  of  silt  or  loam 
sufficient  to  draw  moisture  so  that  the  frost  will  work 
into  it  and,  of  course,  when  the  frost  thaws,  it  leaves 
the  material  porous,  spongy  and  \yet.  This  condition 
is  made  w^orse  by  the  traffic,  which  tends  to  puddle 
the  suriace,  drawing  the  moisture  from  below.  Such 
a  result  may  not  he  serious  if  the  road  is  of  gravel 
or  waterl)ound  macadam,  for  such  can  be  easily  and 
cheaply  repaired,  but  if  the  surface  is  bituminous  it 
may  be  ruined.  It  should  be  borne  in  mind  that  a 
road  may  stand  up  two  or  three  years  over  a  poor  sub- 
lease with  little  apparent  trouble,  but  go  to  pieces  the 
third  or  fourth  year.  This  fact  has  caused  a  great  deal 
of  trouble,  iur  the  inexperienced  man,  finding  that  a 
road  stands  all  right  the  first  year  assumes  it  will  con- 
tinue to  do  so,  and  proceeds  with  the  same  type  of 
construction  under  similar  conditions  until  the  first 
fails  and  the  whole  road  is  ruined. 

Artificial  Foundations 

Among  the  artificial  foundations  which  are  suit- 
able to  meet  the  traffic  requirements,  are  concrete, 
surfacing  to  meet  the  traffic  requirements,  are  concrete, 
rubble,  telford,  broken  stone  or  gravel.  The  character 
of  the  foundation  to  use  depends  on  the  volume  of 
traffic;  the  tyi)e  of  surfacing  to  be  jelaced  thereon  and 
the  natural  soil  conditions. 

A  gravel  foundation     should     be     thicker    than  a 
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crushed  stone  foundation,  as  the  fragments  do  not 
interlock  as  firmly  as  crushed  stone.  The  choice  be- 
tween a  gravel  or  a  crushed  stone  foundation  rests  en- 
tirely on  the  relative  cost. 

When  crushed  stone  is  used  as  a  foundation  the 
size  of  stone  shfiuld  be  2->4  to  3.)4  inches,  but  where 
local  stone  is  used  the  size  may  be  from  one  to  3^ 
inches,  in  order  to  take  up  the  total  output  of  the 
crusher.  Crushed  stone  must  never  be  laid  on  a  soft 
subgrade.  The  distributing  ])ower  of  this  course  de- 
pends largely  on  the  stone  fragments  being  firmly  in- 
terlocked;  if  the  stone  is  placed  on  a  soft  suJ)gradc  and 
rolled,  the  earth  will  scpieeze  up  between  the  fragments 
and  sei)arate  them.  The  course  should  be  rolled  until 
no  movement  is  under  the  roller. 

One  of  McAdam's  theories  was  that  no  stone  larger 
than  two  inches  should  be  used  in  a  road.  But  experi- 
ence has  shown  that  this  size  of  stone  is  unsatisfactory 
for  foundations  and  is  only  suitable  for  surfacing.  With 
crushed  stone  the  units  are  so  small  they  have  little 
bearing,  and  as  they  have  no  cohesion  when  wet,  sink 
readily.  It  should  also  be  borne  in  mind  that  the  cost 
of  crushed  stone  is  greater  than  the  larger  size  stone. 

The  V-drain  Foundation 

A  type  of  foundation  used  to  a  great  extent  in  the 
United  States  is  the  V-drain.  A  V-drain,  so  called  be- 
cause it  is  really  the  shape  of  a  flattened  "V,"  is  con- 
structed by  excavating  the  roadway  for  its  full  width, 
from  4  to  8  inches  dee])  at  the  sides  and  from  12  to  18 
inches  dcej)  at  the  centre.  This  excavation  is  filled 
with  stones  not  over  8  inches  in  size.  The  larger  stones 
are  placed  at  the  bottom  of  the  trench  and  the  smaller 
stones  at  the  top.  This  V-drain  is  a  combination  of 
foundation  and  drain,  the  water  flows  in  a  channel  in 
the  centre  of  the  road,  whence  it  is  led  oiT  by  bleeders 
to  projier  outlets.  A  V-drain  should  only  be  used 
where  the  road  lies  over  a  wet  or  heavy  soil. 

The  objection  to  the  V-drains  is  that  owing  to 
the  extra  dejjth  of  stone  in  the  centre  of  the  road,  the 
frost  action  is  not  as  great  at  that  point  as  at  the  edges, 
where  the  stone  is  lighter,  and  a  considerable  distortion 
is  occasioned  in  the  road  surface  when  frost  sets  in. 

Field  stone  or  flat  rubble  stone  are  sometimes  sub- 
stituted for  the  V-drain  foundation.  When  flat  stones 
are  used,  they  are  laid  on  the  subgrade  on  their  broad- 
est face  and  small  stones  thrown  on  the  surface  to 
fill  the  crevices,  and  the  whole  is  rolled  until  hard  and 
firm.  This  type  of  foundation  has  given  satisfactory 
results  and  is  much  cheaper  than  the  Telford  founda- 
tion. If  a  bituminous  surface  is  to  be  placed  on  this 
foundation,  a  layer  of  clean  sand  shouUl  be  spread  over 
the  surface  of  the  foundation,  so  as  to  fill  the  voids; 
this  is  rolled  without  wetting  and  any  surplus  material 
swe])t  oflf.  The  sand  is  only  used  to  ])revent  loss  of 
bituminous  material,  and  is  not  an  essential  part  of 
the  foundation.  Bleeders  are  used,  where  necessarv.  to 
drain  the  water  from  the  foundation. 

The  Telford  Foundation 

The  Telford  foundation  as  a  ba.'^e  for  macadam  sur- 
facing is  well  known.  Properly  laid,  the  supporting 
value  and  stability  of  such  a  foundation  is  high  and 
ill  many  cases  its  use  has  been  economical.  On  the 
other  hand  the  develoiimeiit  of  trafiic  conditions  has 
resulted  in  such  severe  strains  on  these  foundations 
that  they  have  failed.  Probably  most  of  the  failures 
are  due  to  unevenness  t>f  surface  obtained,  and  a  con- 
sequent lack  of  uniformity  in  the  thickness  of  the  sur- 
facing.    A   Telford   foundation  which  has  been   used 


as  a  base  for  a  water-bound  macadam  surface,  from 
which  the  macadam  has  been  worn  off  makes  almost 
an  ideal  foundation,  when  brought  to  a  true- surface, 
upon  which  to  lay  a  bituminous  surface;  provided  that 
the  stones  have  been  originally  set  on  a  pr(»[)cr  sub- 
grade. 

When  roads  are  constructed  with  a  view  to  utiliz- 
ing in  the  future  such  construction  as  a  foundation  for 
some  form  of  surfacing,  the  Telford  method  of  con- 
struction is  one  that  siiould  be  considered.  The  quality 
of  the  material,  used  as  a  foundation,  need  not  be  as 
good  as  that  on  the  surface,  since  it  will  not  be  sub- 
jected to  the  wear  of  the  traffic.  Artificial  foundations 
constructed  with  stone  aid  the  drainage,  besides  direct- 
ly improving  the  bearing  power  of  the  soil. 

Concrete  Foundation 

Concrete,  apparently  the  highest  type  of  artificial 
foundation,  has  become  an  approved  foundation  ft»r 
any  block  or  asphaltic  concrete  pavement,  and  is  used 
chiefly  on  city  streets.  The  necessity  of  using  a  cush- 
ion on  the  concrete  foundation  is  a  matter  about  which 
opinions  ditt'er. 

The  foundations  for  higher  typc.i  oi  road  >uri'ac- 
ing,  such  as  bituminous  and  concrete,  require  perhaps 
even  more  attention  than  for  gravel  or  macadam  roads. 
The  material  must  not  only  be  firm,  with  adequate 
provision  for  drainage,  but  the  sub-grade  must  be  thor- 
oughly drained  out  before  the  surfacing  is  placed. 
Most  of  the"  cracking  and  failure  of  concrete  roads  has 
been  due  to  moisture  in  the  sub-grade  at  the  time  frost 
sets  in. 

Foundation  for  Macadam  Road 

An  economical  design  of  foundation  for  iiiacadani 
roads  may  be  summarized  as  follows: 

For  moderate  traffic  use  pit  run  gravel,  local  gravel 
if  available,  varying  the  depth  to  suit  the  soil.  If 
gravel  is  not  available,  use  crushed  stone  for  ordinary 
soils  and  field  stone  for  bad  foundations.  The  econ- 
omy in  the  design  of  macadam  roads  is  greatly  in- 
creased by  utilizing  local  material,  prcferablv  un- 
crushed,  to  its  fullest  extent.  If  the  supply  of' local 
material  is  limited  it  should  be  used  for  as  much  of 
the  road  as  possible,  and  advantage  should  be  taken 
of  the  diflferent  local  supjilies  by  changing  the  design 
to  allow  their  use  with  short  hauls. 

In  planning  the  construction  of  a  new  road  it  is 
wise  to  go  over  the  road  in  the  spring,  when  the  frost 
is  coming  out  and  notice  the  bad  spots,  the  spots  that 
heave,  and  then  when  you  build  your  road  you  can 
take  these  spots  and  provide  some  method  for  taking 
care  of  the  ground  water.  If  not,  then  in  the  sunnner 
the  road  is  as  hard  as  any  other  part. 

The  stability,  permanence,  and  the  maintenance  of 
any  road  depends  upon  its  foundation.  If  the  founda- 
tion is  Weak,  the  surface  will  quickly  settle  unequally, 
forming  depressions  and  ruts. 

Essentials  of  a  Good  Foundation 

The  essentials  necessary  to  the  forming  of  a  good 
foundation  are : — 

(1 )  The  drainage  of  the  subsoil  wherever  necessary. 

(2)  The  entire  removal  of  all  vegetable  matter. 

(3)  The  thorough  compacting  of  the  natural  soil 
by  rolling. 

(4)  The  placing  on  the  natural  soil  so  compacted  of 
a  sufticient  thickness  of  an  impervious  material,  which 
will  effectually  cut  oflf  all  comnumication  between  the 
soil  and  the  bottom  of  the  surfacing. 
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Increasing  the  Safety  of  Our  Highways 


By  W.  H.  Losee,  B.  Sc. 
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cles 


Mr.  W.  H.  Losee 


.WING  to  the  growing 
volume  of  traffic  on  our 
highways  and  the  in- 
creasing speed  of  vehi- 
the  roads  that  were  once 
built  for  the  slow  moving  horse 
traffic  are  not  now  adequate  for 
the  fast  moving  motor  traffic. 
Not  only  is  the  character  of  the 
road  surface  itself  not  adequate 
Init  the  alignment  and  grades  are 
receiving  more  attention  now 
than  they  did  twenty  years  ago. 
Because  we  are  still  using  the 
roads  with  steep  grades,  crooked 
alignment,  and  in  some  places  narrow  roadbed,  many 
accidents  occur  where  a  few  years  ago  an  accident  of 
the  same  nature  was  unheard  of,  and  we  must  begin  to 
correct  these  defects  or  accidents  will  increase  as 
steadily  as  the  use  of  the  motor  vehicle  is  increasmg. 
Besides  the  accidents  that  occur  from  the  above 
causes,  the  most  serious  and  common  kind  are  those 
which  happen  at  level  railway  crossings,  and  their  pre- 
vention is  becoming  a  very  important  matter. 

Since  the  motor  vehicle  has  become  so  universally 
used  the  tendency  has  been  for  the  city  dweller  to 
live  somewhere  in  the  suburbs  and  go  back  and  forth 
to  his  office  in  his  car.  This  has  increased  the  traffic 
on  streets  that  the  railways  are  bound  to  cross  and 
automatically  increases  the  dangers  of  level  crossings. 
Motor  traffic  in  the  suburban  areas  is  very  heavy  be- 
tween the  hours  of  7.30  and  9  a.m.,  and  5  and  6.30  p.m. 
On  the  other  hand,  the  man  who  lived  in  the  coun- 
try a  few  years  ago,  used  only  the  roads  that  took  him 
to  his  post  office,  to  church,  and  to  his  market  place 
and  shipping  point.  Ten  miles  was  an  average  radius 
for  any  farmer  and  he  generally  knew  the  dangerous 
crossings,  and  about  the  time  any  fast  train  would  be 
crossing  them ;  the  result  being  that  there  were  very 
few  accidents. 

But  the  motor  vehicle  has  changed  these  condi- 
tions entirely.  Motorists  are  continually  going  into 
new  country,  railway  crossings  are  encountered  every- 
where, and  sometimes  when  they  are  least  expected. 
Generally  a  car  carries  from  four  to  five  people  who 
must  depend  upon  the  judgment  of  the  man  at  the 
wheel.  He  cannot  therefore  aflford  to  be  careless,  be- 
cause any  accident  is  bound  to  injure  more  people  than 
the  driver,  and  it  does  not  seem  fair  that  people  should 
be  exposed  to  danger  by  a  man  who  tries  to  be  too 
"smart"'  or  careless.  Crossings  should  therefore  be 
made  as  nearly  as  possible  "fool  proof." 

There  are  many  different  methods  of  protecting  a 
railway  crossing.  There  is  the  overhead  crossing,  the 
subway,  the  gates,  the  watchman,  the  electric  bell,  and 
the  "danger"  sign  post. 

The  Subway  Crossing 

Let  us  first  consider  the  subway.  This  measure  of 
protection  is  undoubtedly  the  best  one  of  all,  but  the 
cost  of  its  construction,  except  in  thickly  settled  dis- 
tricts, almost  makes  ft  prohibitive.  It  may  cost  any- 
where from  thirty  thousand  to  one  hundred  and  fifty 


thousand  dollars  to  construct  one  subway,  and  as  the 
crossings  in  Ontario  are  many,  any  undertaking  to  se])- 
arate  all  crossings  would  bankrupt  the  province. 

There  are  subways  already  built  in  Ontario  that 
are  so  constructed  that  they  are  now  a  menace  to  the 
travelling  pulilic.  The  centre  line  of  the  subway  was 
generally  built  at  right  angles  to  the  line  of  the  rail- 
wa)-  instead  of  being  parallel  with  the  centre  line  of 
the  highway.  The  result  is  a  bad  turn  at  the  entrance 
and  exit  of  the  subway  and  the  view  along  the  high- 
way is  so  obstructed  as  to  make  a  serious  accident 
possible. 

This  trouble  can  now  be  largely  done  away  with 
as  the  plans  for  each  {)roposed  subway  must  be  sub- 
mitted to  the  Dominion  Railway  Board  or  the  Ontario 
Railway  &  Municipal  Board,  by  whom  local  conditions 
are  thoroughly  investigated. 

Gates  and  Watchmen 

The  next  best  way  of  protecting  a  crossing  is  by 
means  of  gates.  These  can  be  operated  at  about  $<SOb 
per  year,  and  have  been  in  use  for  many  years,  but 
they  are  defective  because  people  often  run  under 
them  and  the  bars  have  been  broken  many  times  by 
vehicles  running  into  them. 

Watchmen  have  also  been  used  for  a  long  time  as 
a  means  of  i)rotection  to  the  public  at  crossings,  but 
should  a  crowd  or  a  reckless  motor  driver  or  an  im- 
ruly  horse  wish  to  cross  the  tracks,  he  is  powerless 
to  prevent  them.  The  watchman  is  as  a  rule  never 
dressed  any  diflferently  from  the  ordinary  person,  and 
there  are  times  when  it  is  difficult  to  distinguish  him. 
A  great  help  in  this  regard  would  be  to  dress  him  in 
some  kind  of .  distinctive  clothes  and  have  a  uniform 
standard  of  signals  that  everyone  would  understand, 
and  if  it  be  found  possible,  give  him  the  power  of  a 
constable,  so  that  he  could  arrest  anyone  who  dis- 
obeyed him  or  the  law. 

Bells  and  Danger  Signs 

The  electric  bell  is  used  to  a  great  extent  on  coun- 
try railway  crossings,  -and  it  has  proven  to  be  a  very 
good  warning  signal.  They,  however,  have  been 
known  to  get  out  of  order  and  ring  for  days  before 
they  are  repaired,  the  result  being  that  travellers 
would  come  up  to  the  crossing,  wait  for  a  while  and 
then,  when  no  train  would  come,  cross  over.  Anyone 
fooled  that  way  is  naturally  a])t  to  disregard  them  en- 
tirely. 

Lastly,  we  have  the  sign  of  "danger."  These  are 
placed  by  all  railways  on  the  right-of-way  at  the  cross- 
ing. If  a  driver  should  come  around  a  corner  or  any 
obstruction  that  would  be  near  the  crossing  suddenly, 
he  may  be  too  close  to  stop  and  the  sign  at  the  cross- 
ing is  naturally  of  little  use.  It  would  be  much  bet- 
ter if  all  danger  signs  were  placed  about  400  feet  from 
the  crossing  and  were  so  placed  that  they  would  be 
readily  seen.  They  should  be  painted  white  so  that 
they  have  the  l)est  chance  of  being  seen  at  night. 

The  manner  in  which  subdivisions  have  been  laid 
out  in  parcels  of  land  that  are  cut  by  a  railroad  has 
been  the  cause  of  much  expense  to  railways  and  muni- 
cipalities when  these  lands  are  built  upon.  Surveyors 
paid  little  attention  to  the  number  of  crossings  that 
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wiiuld  l)c  necessary  in  the  event  of  the  growth  of  the 
town.  According;  to  their  surveys  a  crossing  is  neces- 
sary where  each  street  on  the  ])lan  crosses  the  tracks, 
hut  had  they  allowe<I  for  a  narrow  street  parallehng 
the  railway  on  each  side  pf  the  track,  subways  would 
be  built  or  gates  put  up  at  proper  intervals  so  that 
there  would  ])e  the  minimum  num1)er  of  crossings  to 
serve  the  inaxiniuni  number  of  peo]jle.  This  gives  the 
driver  of  tlie  engine  a  chance;  he  can  be  more  careful 
at  tiie  crossings  and  still  make  better  time.  The  num- 
ber of  subways,  gates  or  watchmen  would  be  reduced 
and  likewise  the  cost  of  maintaining  them  would  be 
lowered.  The  Dominion  Railway  Act  requires  that 
all  ajjproaehes  to  railway  crossings  should  not  have  a 
greater  grade  than  five  per  cent.  It  is  because  of  steep 
approaches  that  a  car  sometimes  stalls  on  the  cross- 
ings and  makes  an  accident  ]K)ssible. 

There  is  little  doubt  that  carelessness  on  the  part  of 
pedestrians  and  drivers  of  vehicles  is  the  great  cause 
for  many  accidents,  and  if  ])eople  can  be  taught  to  be 
careful,  the  number  of  accidents  will  be  considerably 
reduced.  The  Ontario  .Safety  League,  and  the  Ontario 
Motor  League,  with  the  aid  of  the  government  and  the 
railways,  are  doing  a  great  work  along  the  line  of  edu- 
cating i)eople  to  be  careful,  and  we  can  all  do  mission- 
ary work  along  these  lines.  The  phrases  ".Safety 
Fir.st,"  and  "Stop,  Look  and  Listen,"  are  commonly 
used  now.  Hut  how  many  ])eo])le  heed  the  4atter 
phrase  at  a  railway  crossing?  Very  few  people  stop 
and  look,  some  slow  up  and  look,  some  just  look  one 
way  and  others  never  slow  tij)  or  lnok  at  all;  tlie\- 
simi)ly  take  a  chance. 

Data  on  Grade  Crossing  Accidents 

Tn  an  article  entitled;  "y\ccidents  at  Grade  Cross- 
ings," written  by  Mr.  Alex.  Gordon,  a  commissioner 
of  the  State  Railroad  Commission  of  California,  there 
are  some  very  interesting  facts  with  regard  to  the 
carelessness  of  the  travelling  public.  He  says  that; 
/'The  Southern  Pacific  Railway  Company  recently 
made  test  observations  at  thirty-four  crossings.  The}' 
observed  over  17.000  motor  vehicle  drivers  and  found 
that  69.5  per  cent,  looked  neither  way  before  cross- 
ing the  tracks,  2.7  per  cent,  looked  in  one  direction 
only  and  but  27.8  per  cent,  looked  both  ways;  9.3  per 
cent.,  or  the  incredible  number  of  3,300  drivers,  ran  over 
crossings  at  a  reckless  rate  of  si)eed.  t)nly  35  drivers,  or 
two-tenths  of  one  per  cent.,  st<ipped  their  machines 
before  crossing  the  tracks. 

4,900  drivers  of  teams  were  iil)>erved,  .W.4  per  cent. 
<if  whom  looked  in  neither  direction,  8.6  per  cent. 
looked  one  way  only,  and  52  per  cent,  looked  in  both 
directions.  Of  6,300  ])edcstrians  observed,  49.1  per 
cent.,  or  practically  one-half  of  the  total,  looked  neither 
way;  15  per  cent,  looked  in  one  direction  only,  and 
35.9  per  cent,  looked  both  up  and  down  the  track.  The 
same  company  has  tabulated  the  accidents  on  grade 
crossings  which  have  happened  during  ttie  last  five 
and  one-half  years  in  an  attemi)t  to  secure  the  reasons 
for  these  accidents,  with  the  following  results; 

Killed     Injured 
Per  cent.  Per  cent. 

Ignored  train  and  its  warning   .  .  „ :)5.0  :',7.i 

Ignored  train  and  its  warning  and  warn 

ing  of  crossing  bell,  antonialic  and  liii- 

nian    flagman,    and    warnings    i>f    otlur 


.Stalled  on  track  ... 

Tried  to  beat  train  to  crossinj,' 

f)ther  causes 


17.3 


2l.r, 


KM)  on  100  00 


persons 

Kan  into  side  of  train 


i::,: 
III 


This  comitany,  during  two  years,  iiad  3i3  cross- 
ing gates  broken  by  vehicles  which  drove  into  them 
when  they  were  down. 

In  the  United  States  during  the  year  ending  June 
30th,  1916,  there  were  1,310  people  killed  and  3.184 
injured  i>n  highway  grade  crossings  of  railways. 

On  the  Central  Railway  of  Georgia,  78^275  drivers 
of  motor  cars,  motor  cycles  and  horse  drawn  vehicles 
were  (jbserved  at  railway  crossings,  and  of  these  59,700 
did  not  look  in  either  way  before  starting  across  the 
railway,  or  in  other  words,  about  75  ])er  cent.  tcKjk  no 
precautions  whatever,  even  though  they  were  .ip 
proaching  the  danger  zone  of  the  railway. 

Warnings  Disregarded 

Nor  do  accidents  always  occur  at  dangerous  cross- 
ings. At  Thamesville,  Ontario,  last  year,  at  the  Grand 
Trunk  Railway  crt)ssing,  three  people  who  were  driv- 
ing in  an  automobile  were  killed.  The  crossing  was 
ecpiipped  with  an  electric  bell,  there  was  a  red  warn- 
ing light  designed  to  show  the  ajjproach  of  a  train,  and 
fifty  feet  from  the  crossing  there  was  a  clear  view 
of  the  track  for  two  miles. 

In  order  to  make  peoj)le  more  careful  a  law  in 
Paris,  France,  was  enacted  which  made  it  possible  to 
arrest  any  pedestrian  who  was  hit  by  a  moving  ve- 
hicle between  street  intersections.  This  resulted  in 
the  reduction  of  accidents  by  fifty  per  cent.  On  the 
other  hand,  any  driver  who  was  found  guilty  of  break- 
ing the  traffic  regulations  had  his  license  cancelled. 
The  people  soon  learned  that  the  proper  place  to  cross 
a  street  was  at  an  intersection  where  the  vehicular  and 
foot  traffic  was  regulated  by  a  police  officer. 

.\s  was  mentioned  at  the  beginning  of  this  paper, 
there  are  many  other  features  of  our  highways  that 
take  their  toll  in  accidents.  The  narrow  road  with  the 
high  crown  that  compels  motorists  to  stick  right  on 
the  top  and  makes  the  man  with  the  horse  move  well 
ofT  or  lose  control  of  him,  has  caused  more  than  one 
casualty.  Besides  the  harm  done  to  the  road  by  con- 
tinuous travelling  in  the  same  rut,  the  road  with  too 
stcei)  a  crown  is  dangert)us.  If  it  happens  to  be  wet 
and  slippery  the  motorist,  believing  that  it  might  be 
difticult  to  get  back  on  the  road,  or  fearing  he  would 
slide  into  tlie  ditch,  does  not  care  to  turn  out.  If  it 
is  a  man  with  a  load  (^f  hay  there  is  a  possibility  of  it 
overturning  when  he  i)ulls  out  on  the  steep  side. 

The  width  of  road  is  i)retty  well  governed  by  the 
traffic  it  has  to  withstand.  It  should  have  a  crown  that 
would  shed  the  water,  and  yet  be  wide  enough  so  that 
traffic  would  be  diffused  over  the  whole  surface.  It 
should  always  be  borne  in  mind  when  contemplating 
construction,  that  immediately  a  road  is  built  traffic 
will  increase,  and  the  type  of  road  should  be  .I.*;.,r,,ed 
with  this  increase  of  traffic  in  view. 

The  steep,  narrow  road  on  a  hill  with  a  sharp  turn 
at  the  bottom,  is  another  source  of  danger,  and  makes 
many  anxious  moments  for  the  driver  of  a  heavy  load 
or  a  motor  \ehicle.  Sometimes  the  brake  refuses  to 
set  and  he  is  going  so  fast  that  he  cannot  make  the 
turn  at  the  bottom,  and  jjlunges  headlong  through  the 
flimsy  railing,  causing  destruction  to  the  car  and  cer- 
tainly injury  to  its  occupants.    A  dangerous  condition 
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like  this  can  generally  be  averted  by  a  change  in  the 
location  of  the  approach  to  the  bridge  or  of  the  bridge 
site  itself;  perhaps  a  longer,  easier  grade  could  be 
found,  or  by  raising  the  bridge  the  approach  to  it  could 
be  rendered  less  liable  to  cause  a  serious  accident. 

Owing  to  the  nature  of  our  early  surveys  there  are 
many  jogs  and  sharp  turns  on  our  roads.  In  one 
county  there  are  turns  greater  than  90  degrees.  It 
has  caused  this  county  no  small  amount  to  make  these 
turns  safe  and  still  keep  within  the  road  allowance. 
This  was  done  by  raising  the  outside  of  the  road  by 
the  addition  of  more  stone,  which  enables  the  driver 
of  a  car  to  make  the  turn  without  a  chance  of  an  acci- 
dent. An  improvement  on  this  is  to  lengthen  the  curve 
by  using  a  piece  ^f  land  adjoining. 

The  grade  of  the  steep  hills  could  be  reduced  and 
the  sharp  turns  eased  if  the  owner  of  the  adjoining 
land  could  be  brought  to  see  the  great  benefit  he  would 
confer  on  the  travelling"  public,  and  the  words  of  com- 
mendation he  would  bring  from  everyone  if  he  would 
consent  to  sell  it  at  a  reasonable  figure. 

All  narrow  fills,  approaches  to  bridges  and  deep 
ditches,  should  be  protected  by  a  good  strong  guard 
rail.  The  deep  ditches  in  the  clay  sections  of  Essex 
and  Kent  counties  are  very  dangerous.  When  the  clay 
road  surface  is  wet  it  becomes  so  slippery  that  to  turn 
out  in  some  of  the  narrow  places  is  a  very  hazardous 
undertaking.  These  roads  should  be  surfaced  with 
any  material  that  would  reduce  the  slipperiness,  and 
a  guard  rail  should  be  built  at  the  edge  of  the  ditch. 
Many  of  the  ditches  were  dug  years  ago  when  the 
traffic  was  not  as  it  is  at  present.    They  were  put  with- 


in the  road  allowance  when  they  should  have  been  dug 
in  the  adjoining  field.  From  now  on  it  is  going  to  cost 
something  to  render  them  safe. 

Warning  notices  of  steep  hills,  sharp  turns,  and 
railway  crossings  should  be  erected  at  proper  distances 
from  them.  It  would  be  advisable  to  have  these  signs 
standard  in  form  and  placed  in  the  most  conspicuous 
position. 

The  Ontario  Motor  League,  have  done  something 
in  this  regard,  but  their  signs  are  often  stuck  up  on 
telegra])h  j^osts,  and  in  places  where  they  are  not  al- 
ways readily  seen.  Those  signs  are  a  great  help  on 
the  main  travelled  roads,  but  the  motor  car  is  now 
found  in  the  most  remote  districts,  and  it  is  there 
where  the  dangerous  roads  are,  and  where  signs  de- 
noting danger  are  badly  needed. 

Another  matter  that  is  giving  some  concern  to  the 
county  road  superintendents  and  motorists  is  the  erec- 
tion of  rural  mail  box  posts  too  near  to  the  travelled 
road.  It  makes  it  difficult  to  grade  properly  and  they 
are  sometimes  so  close  to  the  road  as  to  be  a  menace 
to  the  safety  of  the  travelling  public. 

In  conclusion  we  should  all  remember  that  care- 
lessness is  the  cause  of  a  great  percentage  of  accidents, 
lulucation  along  these  lines,  although  seemingly  slow, 
is  achieving  results ;  and  everyone  present  should  bear 
in  mind  that  "an  ounce  of  prevention  is  worth  a  poinid 
of  cure,"  and  we  should  do  all  in  our  power  to  reduce 
the  number  of  accidents  that  are  taking  the  lives  of 
our  citizens,  when  human  lives  have  more  value  to 
the  country  than  they  ever  had  before. 


Repairing  Gravel  and  Stone  Roads 


By  R.  M.  Smith,  B.  Sc. 
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Mr.  R.  M.  Smith 


;l  I  !■".     subject     ■■  l\cj)airing 
dravel  and  Stone  Roads" 
has  been  considered  in  a 
clear    and    fairly    broad 
mauiier     at     many     conferences 
])revious    to    this.      The    writer 
simply   desires   to  introduce  the 
subject     again     that     discussion 
ma\-  follow  and  new  and  inter- 
esting  ])oints    may    be    brought 
forward  by  the  road  superinten- 
dents and  engineers  present. 

We  ha\'e  all  classes  of  roads, 
and,  as  many  as  thty  are,  they 
all  need  repair.  The  concrete, 
the  asphalt,  the  brick,  the  wood  block,  have  become 
fairly  well  standardized  in  their  method,  most  muni- 
cipalities operating  along  same  lines.  Why,  we  ask, 
cannot  the  repairing  of  stone  and  gravel  roads  become 
just  as  consistent?  Is  it  because  of  the  ever-changing 
conditions  or  is  it  a  simple  case  of  neglect  on  our  part? 
Two  years  ago  an  article  read  at  the  first  conference 
discussed  at  some  length  a  method  of  caulking  horses' 
shoes  that  the  road  might  not  be  torn  up.  At  the 
present    time    we    have    almost    forgotten    the    horse- 

land  you 
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to  meet  this  traffic,  but  the  cost  of  these- would  be  pro- 
hibitive in  the  country,  so  what  is  the  next  best  thing? 
Many  miles  of  macadam  and  gravel  roads  have  been 
constructed   throughout   the   province,   and   now   that 


drawn  vehicle,  and  on  every  hand  you  hear  the  words 
"automobile  traffic."  The  cities  nave  constructed  roads 


the\-  are  constructed,  how  shall  we  keep  them  in  repair 
under  these  abo\e-nientioned  automobile  traffic  condi- 
tions? 

Constant  Attention  Essential 

There  are  two  things  which  should  be  remeniljered  : 
l'"irst.  roads  deteriorate  rapidly  if  neglected,  frost,  heat, 
water,  drt)Ught,  and  traffic  lending  to  flatten  the  sur- 
face and  mix  it  up  .so  badly  that  it  is  ixnmded  into  the 
subgrade ;  second,  the  macadam  or  gravel  road  con- 
structed at  the  present  time  will  not  stand  up  under  the 
Increasing  traffic  without  attention. 

Construction  or  resurfacing  a  macadam  or  gravel 
road  must  never  be  undertaken  imtil  ditches  are  pro- 
vided and  culverts  have  the  proper  outlet.  To  get  the 
water  away  from  the  road  should  be  the  first  considera- 
tion ;  too  often  this,  the  most  important  item  in  resur- 
facing or  construction,  is  neglected.  The  idea  seems  to 
be  to  place  the  stone  on  the  road  as  fast  as  possible, 
round  it  into  shape  regardless  of  mud  holes,  soft  spots, 
and  drainage,  letting  the  water  take  care  of  itself.  It  is 
not  the  intention  of  this  paper  to  go  into  the- method  of 
construction  or  drainage,  however,  but  certainly  the 
method  of  construction  has  all  to  do  with  the  method 
and  cost  of  repair.  Often  we  see  gravel  being  dumped 
into  a  mud  hole  on  a  clay  road  or  a  soft  spot  in  a  gravel 
road  being  filled  with  something  else.  Sometimes  we 
see  bituminous  patches  on  a  macadam  road  which  ap- 
parently have  no  oil  elsewhere,  mixing  materials  in  this 
way  either  causing  bumps  or  hollows.     Repair  a  clay 
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Macadam  Road 


Rc|)airinj4  a  niat-adam  road  should  be  started  a.s 
soon  as  the  road  is  constructed.  It  is  practically  im- 
possible to  construct  a  water-bound  macadam  that, 
under  the  traffic  of  to-day,  will  not  rut.  .\utomoi)iles 
are  like  shee)) — if  one  starts  a  rut,  the  next  one  follows. 
The  lirst  rain  fills  the  rut  with  water,  and  the  trouble 
bej^ins.  ".Allow  no  ruts  to  fo'rm'.'  sh(juld  be  the  motto 
of  road  sui)erintendents.  Keep  the  surface  round  and 
smooth.  This  enables  the  water  t<j  j^et  more  quickly  to 
the  ditch  and  eliniin;ites  btinii)s  and  holes  that  would 
form  otherwise.  ISroken  stone,  the  same  size  as  used  in 
the  u])per  course,  siiould  be  used  for  lilluit^  ruts,  it  must 
be  tamped  to  place,  the  finished  surface  a  trifle  liij(hcr 
than  the  surronndinj^  surface,  to  allow  for  consolidation 
by  traffic.  I'ot-holes  are  repaired  in  luirope  by  the 
removal  of  material  U>  dei)th  of  wearing;  course,  stone 
then  replaced,  tamped' to  j^rade,  uith  stone  chijis  as  to]) 
dressint;'.  liiluniinous  material  may  be  added,  either 
before  or  after  jjlacini;.  Rolling  in  sprini^,  when  road 
is  .soft,  has  also  brou^lit  t;ood  results.  The  earth  shoul- 
ders should  be  trimmed  u])  from  time  to  time  with  road 
scraper,  that  water  may  run  freely  to  the  ditch.  Con- 
tinuous rei)air  is  the  only  way  to  increase  the  life  of 
the  road.  Too  often  roads  are  constructed  and  are  left 
to  themselves  from  two  to  three  year.s — sometimes  a 
considerable  time  longer — without  the  slightest  atten- 
iion. 

Systematic  Repair  Work  Required 

file  next  (|uestion  that  rises  is,  who  is  to  make  the 
repairs?  We  must  provide  .systematic  methods  of  re- 
pair and  maintenance.  Too  little  attention  has  been 
yiven  to  this  end  of  the  work.  IIow  often  we  drive  on 
the  country  road  directly  after  it  has  been  constructed 
and  see  si<^ns  of  ravelling  ;uul  rutting  that  with  a  few 
minutes'  attention  could  be  made  as  solid  as  surround- 
ing surface! 

The  continuous  |)atrol  system  that  has  been  ad\o- 
cated  by  engineers  both  in  Canada  and  the  United 
.States  has  either  not  found  favor  in  Ontario  or  else  we 
have  neglected  to  carr\-  the  idea  far  enough.  The  rail- 
roads lia\e  their  sectionmen.  who  keep  the  track  and 
surface  in  rei)air.  Why  cannot  the  same  system  be 
ap|)lied  to  our  public  roads?  Until  such  a  system  is 
inaugurated  we  will  have  the  same  high  cost  of  resur- 
facing every  few  years. 

Resurfacing  Methods 

fhe  time  must  come,  however,  when  patch  work 
and  the  best  systefn  of  patrol  will  not  suffice  to  keep 
the  surface  in  shape ;  then  it  must  be  resurfaced. 
Where  the  road  is  full  of  pot-holes, 'the  scarifier,  or 
|)icks  bolted  to  rear  wheels  of  roller,  can  be  used  to 
advantage.  The  scarifier  brings  the  stone  to  the  sur- 
face, making  a  better  bond  for  the  new  material  when 
placed  upon  the  road.  The  surface  is  then  watered 
and  consolidated  with  the  roller.  Where  in  the  orig- 
inal construction  the  stone  was  of  a  considerable  depth, 
this  method  of  resurfacing  may  be  sufficient  for  a  year 
or  so.  However,  if  in  the  original  construction  the 
surface  was  thin,  new  tnaterial  must  be  added.  Tt  is 
advocated  bv  many  engineers  that  where  more  than 
three  inches  of  material  is  being  placed  on  the  old  sur- 
face it  should  iK^t  be  disturbed,  but  new  material  ap- 
1)lied,  watered  and  rolled,  just  as  in  new  construction. 
On  a  considerable  mileage  of  our  country .  roads  we 
have  gone  a  step  further  than  this,  and  added  a  bitum- 


important  advantages.  It  makes  a  surface  that  is  im- 
pervious to  water,  has  better  wearing  (jualities,  is  dust- 
less,  and  eliminates  the  high  crown  we  dread  so  much 
in  new  construction,  one-half  inch  to  the  fo<jt  being 
considered  quite  sufficient  to  carry  water  to  side 
ditches.  The  method  ni  apjilying  bitumen  and  c<»n- 
structing  these  bituminous  macadam  roads  ha<  alreadv 
been  considered  in  an<jther  paper. 

Gravel  Road 

.\  gra\el  road  will  not  compact  without  months  ot 
traffic,  no  matter  how  well  it  has  been  rolled  during 
construction,  and  maintenance  work  should  begin  im- 
mediately the  road  is  open  for  traffic,  as  with  any  type 
of  road  the  method  of  construction  determines  its 
length  of  life.  A  gravel  that  is  dumped  along  the 
road  in  numerous  piles,  no  care  taken  to  spread  or 
shape  it,  simply  makes  the  road  that  much  more  incon- 
\  enient  to  the  travelling  public. 

Drainage  should  be  the  tirst  consideration.  The 
ditches,  the  culverts,  waterways  of  all  descriptions 
must  have  free  and  unobstructed  outlets.  The  fact  that 
we  are  simply  going  to  C(»nstruct  a  gravel  road  does 
not  lessen  the  liability.  This  province  at  the  present 
time  has  a  considerable  mileage  of  j)roperly -construct- 
ed gravel  road  that  favorably  compares  with  our  mac- 
adam. 'i"he  life  of  the  gravel  road  depends  up,,n  tb<- 
drainage  and  foundation. 

The  preparation  of  the  subgrade  depends  partly 
upon  the  traffic  expected  and  partly  upon  the  amount 
of  money  to  be  expended.  I'roper  alignment  having 
been  secured,  the  surface  is  brought  to  grade  by  the 
use  of  grader  wheel,  scraper,  and  roller.  There  are  two 
methods  of  construction  generally  used — surface  and 
trench.  The  surface  method  consists  of  bringing  the 
roadbed  to  the  proper  grade,  as  explained  above,  and 
l)lacing  the  gravel  upon  it,  care  being  taken  to  draw  all 
large  stones  to  the  centre  of  the  road  that  they  may  be 
covered  by  following  material;  the  road  is  then  rolled 
or  allowed  to  be  consolidated  h\-  traffic.  The  trench 
method  is  a  little  more  expen.sive.  .\  trench  is  made 
along  the  centre  of  the  road,  material  being  nio\  ed  to 
the  sides  to  act  as  shoulders  to  keep  the  gravel  in 
place;  the  gravel  is  then  placed  upon  the  road,  evenly 
spread  and  rolled.  When  the  second  course  of  material 
is  applied  it  is  of  sufficient  de|)th  to  spread  slightly 
over  the  shoulders,  making;  a  more  even  and  better 
wearing;  surface. 

Road  Drag  an  Efficient  Aid 

To  maintain  a  gravel  road  the  same  system  of 
patrol  applies  as  in  macadam  ;  the  ruts  must  be  kept 
filled  and  the  surface  smooth.  The  road  drag  is  pro- 
bablv  the  best  tool  for  this  purpose,  particularlv  the 
first  vear  after  construction,  when  it  should  be'n.sed 
after  wet  weather,  w  hile  the  road  is  in  a  soft  condition. 
The  road  drag  will  not  have  the  same  effect  as  the 
road  ages,  unless  a  period  pf  wet  weather  exists  for 
-some  time.  Patching  should  be  done  when  the  road  is 
in  a  wet  condition,  as  the  new  material  added  will 
bond  to  the  old  and  compact  much  better  than  when 
in  a  drv  state.  It  is  also  easier  to  locate  bad  places  bv 
the  standing  water.  Care  should  be  taken  in  filling 
these  holes  that  the  material  is  onlv  rai.sed  above  the 
surrounding;  surface  sufficient  that,  upon  con.solidation. 
the  new  surface  is  level.  Pnlchin;i  and  the  road  drag! 
with  attention  to  ditches  and  culverts,  will  keep  a 
gravel  road  in  condition  until  it  needs  resurfacing. 
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Fourth  Canadian  and  International  Good 
Roads  Congress,  Ottawa,  April  10-14 


TH 1"  Ddininion  (kkxI  Roads  Association  wil! 
meet  in  convention  in  Ottawa  from  April  10th 
to  14th.  inchisive.  It  was  originally  intended  to 
hold  the  fourth  annual  Canadian  and  Interna- 
tional (iood  Roads  Con.t^ress  at  Winnipei;,  with  the  ob- 
ject of  promoting-  the  movement  in  the  West.  The 
former  conventions  were  held  in  Montreal  and  To- 
ronto, so  that  the  Eastern  section  had  been  well  calerod 
for.  Unforeseen  circnmstances,  however,  made  it  im- 
possible to  accept  the  invitation  to  5^0  west,  and  it  was 
then  decided  bv  the  directors  of  the  Dominion  Good 
Roads  Association  to  meet  in  Ottawa— a  very  conven- 
ient location  for  the  Ontario  and  Quebec  delej^ates. 
The  congress  will  be  held  in  the  Horticultural  Ihiild- 
inii.  Lansdowne  Park. 

Wide  Range  of  Subjects 

As  on  previous  occasit)ns.  some  of  the  best-kntjwn 
experts  in  the  United  States  will  read  papers,  while 
our  own  .speakers  will  represent  in  a  strons^er  des,'ree 
the  Canadian  )jrovinces.  The  subjects  cover  a  wide 
ranji'e — materials,  machinery,  construction,  traffic, 
maintenance,  orjianization.  etc.  The  morning  sessions 
will  be  devoted  princii)ally  to  the  consideration  of 
rural  road  problems,  and  the  afternoon  sessions  to 
urban  street  methods. 

Sir  George  Foster,  the  acting  premier,  has  accepted 
an  invitation  to  be  jiresent.  The  Governments  of  Que- 
bec and  Ontario  will  both  be  represented  by  cabinet 
ministers  and  officials.  The  TTon.  J.  A.  Tessier,  Min- 
ister of  Roads  for  Quebec,  and  Hon.  Walter  Mitchell, 
I'roxincial  Treasurer,  have  both  accepted  invitations, 
and  Mr.  !>.  Michaud.  Deputy  Minister  of  Roads,  and 
Road  Engineers  Henri,  Fafard,  and  Fraser  will  also 
take  part  in  the  proceedings.  From  Ontario  are  ex- 
pected Hon.  F.  G.  Macdiarmid,  Minister  of  Public 
Works,  and  Mr.  George  S.  ITenry,  M.P.P.  Mr.  W^  A. 
McLean,  Deputy  Minister  of  Highways,  ex-president 
of  the  American  Road  tiuilders'  Association,  and  past 
president  of  the  Dominion  Good  Roads  Association, 
will  supplement  his  address  with  an  exhibition  of 
slides  showing  French  road  scenes.  These  will  be 
doubly  interesting',  not  only  as  illustrating  France's 
road  system,  but  also  as  showing  localities  over  which 
fighting  has  occurred. 

The  provincial  road  bodies  will  have  official  dele- 
gates in  attendance.  These  will  include  Mr.  S.  L. 
Squire,  honorary  president  of  the  Ontario  Good  Roads 
Association;  Mr.  C.  R.  Wheelock.  the  new  president 
of  the  same  organization  ;  Mr.  Fred  G.  Pearson,  presi- 
dent of  the  Nova  Scotia  Good  Roads  Association,  re- 
cently formed,  and,  as  a  recent  article  in  the  Contract 
Record  indicated,  alive  t(*  the  necessities  of  the  pro- 
vince. A  list  of  the  speakers  and  subjects  is  given 
herewith. 

Discussion  Regarding  Returned  Soldiers 

The  subject  of  returned  soldiers  is  also  to  be  dis- 
cussed. On  this  point  Mr.  J.  Duchastel,  the  president 
of  the  Dominion  Good  Roads  Association,  says : 

"When  the  war  is  at  an  end,  the  condition  in  Can- 
ada will  be  a  very  serious  one.     We  will  have  our  re- 


tiuMied  soldiers  to  look  after,  as  well  as  a  large  intlux 
(jf  immigrants.  Very  little  employment  will  be  avail- 
able in  industrial  centres  because  our  factories  which 
are  now  producing  muniticjns  of  war  will  have  to  seek 
otiier  fields  for  their  ))ri)duct,  and  there  will  necessaril\- 
be  sonie  delay  while  they  are  retransforming  their 
machinery  to  the  production  of  the  articles  that  will  be 
required.  There  will  also  be  little  employment  avail- 
able on  the  railways,  because  this  work  has  been  so 
extensively  carried  on  in  the  past  few  years  that  there 
are  not  likely  to  be  any  big  extensions  for  the  next  few 
years.  Therefore,  the  t)nly  employment  on  a  large 
scale  that  men  will  find  will  be  road  construction, 
which  should  be  inidertaken  not  only  by  the  provincial 
governments,  but  bj'  the  federal  government,  for  the 
country  needs  good  roads  if  it  is  to  develop  properl)-. 
Well-constructed  highways,  properly  maintained,  are 
a  benefit  to  all  classes  of  the  community,  and  the  rural 
districts  will  probably  benefit  more  from  them  than 
any  other  section,  for  good  roads  should  always  be 
built  with  the  idea  of  acting  as  feeders  to  the  railway 
lines  cjr  to  the  large  commercial  centres,  thus  allowing 
the  farmers  to  haul  their  produce  to  these  places  at  a 
minimum  cost.  The  congress  in  Ottawa  this  year  is 
held  with  the  main  idea  of  appealing  to  the  rural  dis- 
trict. We  want  to  have  plain,  heart-to-heart  talks  with 
the  farmers,  to  show  them  the  benefits  of  good  roads 
from  their  point  of  view,  and  to  disabuse  their  minds 
of  the  idea  that  good  roads  are  built  mainly  for  the 
convenience  of  the  motorist.  This  idea  lias  been  dis- 
pelled in  those  districts  where  good  roads  have  been 
built,  and  the  agriculturist  has  proved  to  be  the  great- 
est beneficiary  from  them.  I  believe  the  Ottawa  con- 
gress is  going  to  be  a  great  aid  in  educating  the  rural 
population  in  this  direction,  and  the  splendid  list  of 
speakers  already  announced  will  ensure  that  the  infor- 
mation gi\en  will  be  of  i)ractical  value  to  all  ))ublic 
bodies  that  are  concerned  with  the  problems  of  road 
maintenance." 

The  usual  exhibition  of  road-making  machinery  will 
be  held.  .\  feature  will  be  the  heavy  equipment,  which 
is  bec(jming  increasingly  necessary  owing  to  the  short- 
age of  labor. 

Special  Features  During  Congress 

The  special  features  of  the  congress  week  are  as 
follows : 

Tuesday  evening,  .\pril  10 — Meeting  of  the  Domin- 
ion Good  Roads  Association,  with  the  president,  Mr.  J. 
Duchastel,  in  the  chair,  to  consider  the  i:)ro])osed  Do- 
minion charter. 

Wednesday  evening,  April  11 — Annual  dinner  of 
the  association,  at  the  Chateau  I^aurier. 

Thursday  evening,  April  12 — Annual  meeting  of 
the  Canadian  Automobile  Association,  at  the  Chateau 
Laurier. 

Friday  evening,  April  13 — Annual  meeting  of  the 
Ottawa  Valley  Motor  Car  Association. 

Saturday,  .April  14 — .Annual  meeting,  receiving  of 
reports,  consideration  of  rest)lutions,  and  election  df 
officers  of  the  Dominion  Good  Roads  Association. 
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Program   of  Coming  Ottawa  Convention  of 
Dominion  Good  Roads  Association 


Modern  Methods  of  Maintaining  Earth,  Clay,  and  Sand  Roads — I'anl    I).   Sar^icnt,  Cliief   lingineer, 

Stat^'  1 1 inliwas'  (  i iiiiinissioii  of  Maine. 

Drainage  and  Foundations — ( ieorfje  liouartli.  Chief   I-'iiyinccr,  '  )ntaiio   I'uhlio   liitrliways  Depari- 

nicnt. 
The  Highway  Laws  of  Ontario — W  .  A.  Mel. can.  Deputy  .\lini.-<ter  ul  llij;li\vay>,  Oiitariu. 
Bituminous   Roads  and   Pavements — Cdl.    William  1).  Sohicr.  t'liairman,  .Massachusetts  lli;ih\vay 

(.'ommission. 

Cement  Concrete  Roads  and  Pavements — T.  Ilan\    |une>,  I  ii\    ljij;iiicer.  Ilraiiu'onl. 

The  Construction  and  Maintenance  of  Gravel  and   Macadam    Roads — James    II.    MacDonald.       . 

."^tatc   llii;lnva\    (  nniniissioiier  of  Cunneciicut. 
Highway  Bridges  and  Culverts — W.  (i.  "S'nrstun.  Assistant   Roai!  ('innini--''  ti-'-    I'mxinoe  oi  .Vo\  ;i 

Scotia. 
Safety  on  the  Public  Highways — R.   I!.   .\lurie\ .  deneral  Manaj^cr,  Ontario  .Nauiy  l-ca^tic. 
Brick  Roads  and  Pavements — I ).  T.  IMack,  Town    l'jij;,Mncer,  Welland. 
Road  Oils — ,\rthnr   II.   Illanchard.   Professor  ol  I! i^fluvay  Engineeriti};;.  Cohinibia  University,  Xew 

York, 

Wood  Block  Pavements — A.  !•".  .MacCalhmi,  (  <inniiissioner  of  Works,  C^ttawa. 

Modern  Road  Machinery,  Its  Selection,  Use,  and  'Care — Wimund  lliiher,  .\ssistaiit  luigineer,  On 

tario   riii)lic  lli!4hwa3s  Deparlnieiil. 
Road  Organization — ( leortje  S.  Iicnr\-,  M.L'.i'.,  ( Jntario. 
Granite  Block  Pavements — W  .  II.  Connell,  Chief  of  Department  of  l'ul)lic  Works,  Philadelphia. 
Methods  Employed  for  Making  Road  Material  Surveys — I..  Roincckc.  (icolojjioal  Snr\  oy.  Dejfart- 

nieiU  of  .Mines,  Ottawa. 

The  Highway  in  Relation  to  Land  Development — Tliomas  .\dains.  Town  J'lanninj^  Adviser,  Com 

mission  of  Ccinsi'r\  ation.  (  )ttawa. 
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J.  Duchastel,  President 
Dominion  Good  Roads  Association 
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G.  A.  McNamee,  Secretaty 
Dominion  Good  Roads  Association 
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Saskatchewan  Has  Formed   Joint  Commit- 
tee of  Technical  Organizations 

FOLLOWING  the  example  set  by  the  Province 
of  Ontario  a  Joint  Committee  of  Teclmical  Or- 
ganizations, Saskatchewan  Branch,  was  formed 
with  the  seat  at  Regina,  at  which  the  Regina 
Branch  Canadian  Society  of  Civil  Engineers,  the  Pro- 
vincial Association  of  Architects,  the  Society  of  Sas- 
katchewan Land  Surveyors,  the  Saskatoon  Engineer- 
ing Society  and  the  Canadian  lingineers  (3rd  Field 
troop)  are  represented  by  two  members  each.  Mr. 
L.  A.  Thornton,  Mem.  C.S.C.E.,  was  elected  Hon. 
Chairman,  and  Mr.  J.  N.  deStein,  Mem.  C.S.C.E.,  Hon. 
Secretary.  The  committee  has  started  at  once  to  go 
into  the  work  of  devising  means  as  to  how  the  tech- 
nical abilities  of  engineers,  etc.,  in  the  province  could 
best  be  utilized  to  assist  the  Honorary  Advisory  Coun- 
cil, for  Scientific  and  Industrial  Research  at  Ottawa 
and  the  National  Service  Board.  A  complete  census 
of  all  technical  men  in  the  province  will  be  undertaken 
at  once  by  means  of  elaborate  cards,  giving  in  detail 
the  special  qualifications  of  every  imlividual.  An  in- 
ventory of  natural  and  industrial  resources  is  also 
contemplated,  though  the  details  of  this  survey  have 
not  been  completed  yet.  Assistance  in  the  vocational 
training  of  returned  soldiers,  advice  and  help  in  re- 
cruiting for  the  Canadian  Engineers,  the  working  out 
of  a  tentative  mobilization  plan  for  home  defence  in 
connection  with  this  latter  body,  etc.,  are  some  of  the 
points  along  which  this  committee  is  working. 

The  early  formation  of  a  Dominion  Committee  df 
Technical  Organizations  has  also  been  suggested  to 
the  Ontario  Branch. 


Steel  Company's  New  Office 

The  Pittsburg-Des  Moines  Steel  Company,  which 
operates  steel  fabricating  plants  at  Pittsburg  and  Des 
Moines,  Iowa,  has  recently  opened  an  office  at  1273 
First  National  Bank  Building,  Chicago,  111.  This  office 
is  in  charge  of  Mr.  Max  Whitacre,  who  was  formerly 
in  the  Des  Moines  office  of  this  compan}'.  This  office 
had  become  urgently  needed  to  properly  care  for  the 
large  number  of  clients  which  the  Pittsburg-Des 
Moines  Steel  Companj^  is  serving  in  the  Chicago  dis- 
trict. This  company  specializes  in  the  fabrication  and 
erection  of  elevated  steel  water  tanks  for  municipal, 
railroad,  and  fire  protection  service.  They  also  manu- 
facture steel  plate  work  of  every  description,  steel  for 
mill  and  office  buildings,  and  in  general  a  full  line  of 
structural  steel  products.  The  Chicago  office  of  this 
company  is  both  an  engineering  and  contracting  office, 
and  is  prepared  to  submit  designs  and  cost  estimates 
on  the  classes  of  work  mentioned  above. 


Personals 

Mr.  T.  S.  Husband  has  been  appointed  by  the  council  of 
Ladner,  B.C.,  as  their  waterworks  engineer. 

Col.  J.  Stewart,  of  the  Canadian  Railway  Construction 
Corps,  has  been  given  charge  of  practically  all  the  railway 
construction  forces  in  the  war  zone. 

Mr.  John  G.  Sullivan,  C.E.,  M.C.S.C.E.,  chief  engineer  of 
the  C.P.R.  Western  lines,  Winnipeg,  has  been  elected  presi- 
dent of  the  American  Railway  Engineering  Association, 
whose  annual  convention  closed  in  Chicago  oti  March  22. 

Mr.  A.  E.  Foreman,  former  assistant  city  engineer  of 
Victoria,   has   been   appointed   chief  engineer   to   the   Dcpart- 


UK-iit  >,\  I'ublic  Work.-,  ol  the  I'luvince  ol  Ijritish  C.duiiibia. 
Trevioiisly  the  oilices  of  chief  engineer  and  deputy  minister 
of  public  works  were  both  held  by  Mr.  J.  E.  Gritliths.  The 
engineering  portion  of  the  work  is  now  placed  in  Mr.  Fore- 
man's hands,  however,  while  Mr.  Grifiith  continues  to  act  as 
deputy  minister.  Mr.  I'oreman  left  the  civic  service  of  Vic- 
toria after  four  years  in  office  as  assistant  engineer  in  October 
last.  He  came  to  British  Columbia,  at  the  age  of  12,  in  1890, 
and  was  educated  in  Vancouver  and  at  McGill  University, 
where  he  took  his  B.Sc.  in  I'JOa,  graduating  with  high  honors. 
He  first  went  into  business  in  Toronto,  but  returned  to  Brit- 
ish Columbia  in  1907.  and  for  three  years  before  settling  in 
Victoria  was  engaged  in  association  with  various  engineering 
liims  in  the  province,  being  resident  engineer  in  charge  of  the 
construction  of  the  Revelstoke  power  dam  in  1910.  Mr.  Fore- 
man has  been  prominent  in  the  work  of  the  Victoria  branch 
of  tlie  Canadian  Society  of  Civil  Engineers. 

Mr.  William  Henderson,  resident  architect  of  the  De- 
partment of  Public  Works  of  Canada  for  British  Columbia, 
was  recently  honored  by  his  colleagues  in  the  federal  service 
at-  Victoria,  who  tendered  him  a  complimentary  banquet  on 
the  occasion  of  the  jubilee  of  his  first  appointment  to  the  pub- 


Mr.  William  Henderson 

be  service.  A  gold-mounted  ebony  cane,  suitably  inscribed  in 
commemoration  cjf  the  occasion,  was  presented  to  Mr.  Hen- 
derson, together  with  an  illuminated  address.  The  banquet 
took  place  in  the  Dominion  Hotel,  Victoria,  and  about' fifty 
officials  were  present  to  give  their  recognition  of  Mr.  Hender- 
son's fifty  years  of  service  as  a  public  official. 


Obituary 

Mr.  T.  A.  S.  Hay,  C.E.,  a  prominent  professional  man 
and  highly  respected  citizen  of  Peterboro,  Ont.,  passed  away 
recently,  at  the  age  of  68  years.  Mr.  Hay  was  born  in  Peter- 
boro, and  there  received  his  education  and  spent  his  life.  For 
many  years  he  was  chief  engineer  of  the  Midland  Railway, 
and  afterwards  chief  draughtsman  of  the  department  of  the 
Trent  Canal.  Later  for  seventeen  years  he  was  Peterboro's 
city  engineer.  In  military  matters  the  deceased  took  an  active 
part,  and  was  an  officer  of  the  57th  Rangers  and  a  veteran  of 
'66. 

Mr.  Joseph  A.  Senecal,  a  well-known  architect  of  St. 
Boniface,  Man.,  passed  away  recently,  at  the  age  of  76  years, 
liaving  been  born  at  St.  Marc,  Que.,  in  1841.  The  late  Mr. 
.Senecal  had  a  varied  career.     Having  at  different  times  been 
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iii.uiiwcil  iTi  f.iiiiiiiiK.  coMtracliiig,  and  sl'irc-lciciiiiit;^  he  liiially 
set  u|)  as  ail  arcliiu-ct  in  St.  Honifacc  in  imJI.  In  tliis  latter 
profession  he  was  liiKl'ly  successful,  having  planned  a  lar«e 
titiniber  of  important  institutions,  including  St.  Boniface 
t  atliedral,  Ste.  .\nne  des  Clienes'  Cliurcli,  the  Holy  (diost 
fliurch,  VVinnipeK.  and  tlu-  chapel  of  the  Misercordia  Hospi- 
tal, VVinnipcK,  and  many  otliers.  His  last  work  was  ilic  cen- 
tre wing  of  the  St.  Boniface  Hospital,  in   nil  I. 


Mainly  Constructional 

East  and  West-  From  Coast  to  Coast 


I 


I'.ricii  ])hiiils  in  the  eastern  end  of  Toronto  arc  said  to  be 
idle  ))ecause  of  the  inability  of  their  owners  to  obtain  coal, 
with  the  residt  tlial  llie  btiildiuu:  silualion  may  be  seriously 
affected. 

f-egislative  aiuhority  has  lieeii  ^rallied  the  Council  ot 
Carlcton  County,  Onl.,  to  issue  forty-year  debentures  to  raise 
$00,()()0  for  the  construction  of  a  bridge  over  the  Rideau 
River. 

Work  on  the  new  factory  of  the  British  P'orKings,  Lim- 
ited, is  KoiiiK  ahead  rapidly.  .\  large  number  of  pile-drivers 
arc  preparinjj  the  ground  with  reinforcing,  and  the  steel  work 
on  the  largest  building,  which  is  being  erected  by  the  Hamil- 
ton  Bridge  Works,  is  well  advanced. 

Sir  John  Kennedy.  C.E.,  VV.  F.  Tye,  C.E.,  and  K.  E.  Leon- 
ard, C.E.,  three  members  of  the  commission  named  by  the 
Canijdian  Society  of  Civil  Engineers  to  report,  at  the  request 
of  the  citizens'  conmiittee,  on  Hamilton's  railway  problems, 
recently  visited  that  city  and  conferred  with  the  city  engineer 
and  members  of  the  Board  of  Control  regarding  the  situation. 

The  Quaker  <  )ats  Company  have  decided  to  restore  the 
liuilding  of  their  plant  at  I'eterboro,  Ont.,  destroyed  in  the 
recent  lire.  This  is  conditional  on  the  city  building  a  bridge 
over  the  River  Otonabec  and  making  a  small  grant  of  land  to 
extend  sidings.  Steps  have  been  taken  to  meet  the  company's 
conditions. 

.\t  a  recent  meeting  of  the  Council  of  Langley.  B.C.,  a 
resolution,  addressed  to  the  premier  of  the  provincial  govern- 
ment, was  unanimously  carried  endorsing  the  proposed 
scheme  for  a  highway  along  the  international  boundary,  to  be 
known  as  the  International  Peace  Memorial  Highway,  and 
requesting  that  the  Province  of  British  Columbia  should  take 
the  initiative  in  the  matter  and  approach  the  Dominion  Gov- 
ernnunt  for  a  grant,  to  be  applied  to  the  building  of  this  road. 

Sewer  pipe  has  been  received  and  work  is  commencing  in 
connection  with  the  new  sewer  system  for  the  city  of  Trail. 
B.C.  The  lirst  part  of  the  work  undertaken  is  the  laying  of 
the  sewage  outlet.  Permission  has  been  secured  from  the 
I)rovincial  government  for  the  sewage  to  empty  into  the  Col- 
umbia River,  and  the  low-water  stage  of  the  river  has  been 
taken  advantage  of  to  get  the  work  on  the  outlet  done  as 
quickly  as  possible  before  the  river  is  in  flood.  The  pipe. 
supplied  by  the  .Mbcrta  Clay  Products  Company,  ranges  from 
I.")  inches  in  diameter  down. 

Plans  for  a  new  St.  Mary's  Hospital  to  be  erected  in 
Kitchener,  Ont.,  have  been  accepted,  and  it  is  expected  that 
building  operations  will  commence  during  the  summer 
months.  The  new  institution  will  cost  about  $90,000,  and  its 
arrangement  and  equipment  will  be  the  most  up-to-date.  H 
will  have  a  capacity  for  lifty  beds,  and  three  operating  rooms 
are  provided  for.  A  sisters'  and  nurses'  home,  together  with 
boiler-house  and  laundry,  will  be  erected  at  the  rear.  The 
building  will  be  104  ft.  by  48  ft.,  with  additional  12  I'l  i  r 
septic  operating  ri>nm  extension. 


The  appeal  oi  a  depuiatioii  of  property  owners  in  Ward 
7,  Toronto,  regarding  the  assessment  on  the  new  Welt 
Toronto  sewer  system  was  heard  in  the  Court  of  Revision 
recently.  The  property  owners  claimed  that  on  a  number 
of  streets  where  the  old  sewers  were  still  in  use  they  were 
being  assessed  for  the  new  system.  The  court  decided  to 
exempt  the  property  owners  on  the  streets  where  the  old 
sewers  have  been  utilized  as  a  part  of  the  new  system  from 
paying  il'/i  cents  a  foot  frontage  as  provided  for  under  the 
present  assessment. 

The  Joint  .Sewage  Committee  of  New  Tijronto  and  Mini- 
ico,  Ont.,  report  that  the  work  on  the  pumping  station  and 
the  sewage  treatment  plant  is  practically  completed.  The 
pumping  machinery  is  being  installed  in  the  substantial  brick, 
stuccoed,  and  tiled  building  on  Superior  Avenue.  Mimico. 
wdiich  has  been  recently  erected,  and  will  he  ready  for  opera- 
tion shortly.  At  the  disposal  plant  a  special  lilter  is  needed, 
and  as  this  had  to  he  ordered  from  an  English  firm,  it  is 
doubtful  if  delivery  will  be  made  until  after  the  war.  How- 
e\'er,  Engineer  T.  Lowes  stated  that  the  plant  can  be  operated 
without  this  machinery  for  a  time. 

;\  prominent  Vancouver  cement  pipe  company  has  issued 
a  reply  to  a  recent  report  by  the  city  engineer  on  the  pro- 
duct of  the  local  works.  The  company  maintains  that  not 
only  are  certain  reporte<l  tests  unfair  as  a  standard  by  which 
to  judge  the  entire  product,  but  that  if  compared  with  other 
tests  of  clay  pipe  the  cement  product  comes  out  hy  no  means 
second  best.  The  company  further  insists  that  the  failure  of 
clay  pipe  has  been  much  more  serious  and  extensive  than  the 
failure  of  cement  pipe,  and  adds  that,  while  the  company  has 
borne  every  expense  connected  with  replacing  its  own  pipe 
when  notified  of  failure,  it  has  yet  to  learn  that  the  manufac- 
turers of  clay  pipe  b:i\i'  done  jiiivibiiv'  ■■>'  '1'"  t..rt  in  the  like 
case. 

The  city  of  Branthjrd,  Out.,  is  desirous  of  having  the 
proposed  provincial  highway  pass  through  Hamilton,  Brant- 
ford,  Woodstock,  and  Ingersoll  on  its  way  to  London  and 
Windsor  from  Toronto.  \  committee  has  been  apj)ointed, 
consisting  of  members  of  the  City  Council.  County  Council. 
Board  of  Trade,  Trades  and  Labor  Council,  and  Motor 
League,  to  start  activities  at  once  and  get  in  touch  with  all 
the  cities  on  the  southern  and  shorter  route,  with  a  view  to 
impressing  on  the  Provincial  Government  the  desirability  of 
having  the  highway  pass  through  this  section.  The  muni- 
cipalities along  the  northern  route,  however,  are  arranging  to 
petition  the  government  to  have  the  highway  run  via  Bramp- 
ton, Georgetown,  Guelph,  and  St.  Mary's,  to  London,  thcncr 
to  Windsor  or  Sarnia,  as  opposed  to  the  southern  route. 

The  Royal  Ontario  Nickel  Commission,  appointed  in 
September,  1915,  in  their  report,  which  has  recently  been 
made  public,  state  that  the  nickel  ore  deposits  of  Ontario  are 
much  more  extensive  and  offer  better  facilities  for  the  pro- 
duction of  nickel  at  a  low  cost  than  do  those  of  any  other 
country.  Any  of  the  processes  now  in  use  for  refining 
nickel  could  be  successfully  worked  in  Ontario,  and  condi- 
tions and  facilities  are  at  least  as  good  in  »his  province  as  in 
any  other  part  of  Canada.  However,  in  view  of  the  fact  that 
practically  no  chemicals  are  required,  that  there  is  a  much 
more  complete  saving  of  the  precious  metals,  especially 
platinum  and  palladium,  and  that  electric  power  is  cheap  and 
abundant,  the  electrolytic  method  of  refining  in  Ontario  is 
recommended.  The  Sudbury  deposits  are  also  fully  discussed 
by  the  commission;  the  extent  of  the  ore  reserves  is  given  at 
70.000.000  tons  of  proven  ore.  and  of  proven,  probable,  and 
possible  ore  at  150.000.000.  With  regard  to  the  expropriation 
of  the  deposits  and  plants  of  the  Sudbury  nickel  area,  the  re- 
port slates  that  this  would  probably  cost  not  less  than  $100.- 
000.000.  and  that  there  docs  not  seem  to  be  any  good  reason 
why  the  people  of  Ontario  should  be  asked  to  advance  so 
lartre  n  sum  of  monev. 


Contracts   Department 
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News     of    Special    Interest    to    Contractors,    Engineers,    Manufacturers    and 

Dealers  in  Building  Supplies 


Waterworks,  Sewerage   and 
Roadways 

Halifax,  N.S. 

Works  Department.  City  Council,  plan 
to  construct  sidewalks,  pavement  and 
curbs  costing  $2.^1,000.     Clerk.  A.  F.  Me.s- 

servey. 

New  Toronto,  Ont. 

Messrs.  James.  Loudon  &  Hertzberg. 
Excelsior  Life  Bldg.,  Toronto,  want 
prices  and  particular.^  re  hot  water  fur- 
nace for  pumping  station  liere.  .\ddress. 
E.    rVoctor. 

Redclifle,  Alfa. 

The  Town  Council  propose  to  lay  about 
one  mile  of  10-inch  steel  or  cast  iron  pipe, 
and  instal  extra  pumpin.g  plant.  En.gi- 
neer.   J.   E.   Askwith. 

St.  Joseph  de  Sorel,  Que. 

The  Town  lOuncil  plan  to  construct 
stone  and  macadam  ro;uls.  .Secretary,  j. 
P.   Leclaire. 

Sydney,  N.S. 

The  Board  of  Works.  City  Council.' 
plan  to  construct  water  mains  to  cost 
about  $8,000.     Engineer.   R.   McKinnon. 

The  Board  of  Works.  City  Council, 
will  start  work  about  .\pril  1.")  on  the 
construction  of  sewers  costing  $1.").000. 
The  engineer.  Ronald  McKinnon.  will 
purchase  vitrified  clay  jiipe  from  fl  to 
24  inch  diameter. 

Toronto,  Ont. 

Plans,  etc..  are  at  Room  (>,  Works  De- 
partment. City  Hall,  and  tenders  close 
April  17  for  the  construction  of  sewer 
on  Pape  Ave.  north  of  Danforth. 

The  Works  Committee  decided  to  re- 
commend to  City  Council  that  the  sewer 
on  Marguerette  Street  be  reconstructed 
at   estimated   cost   of  $20,000. 

Tenders  are  bein,g  received  by,  the 
Engineer,  Frank  Barber,  .57  Adelaide  E.. 
until  noon.  April  1 +.  for  the  supply  and 
delivery  of  the  following  waterworks 
supplies  :  —  Tender  C-1  —  24-inch  stop 
valves,  and  tender  D  hydrants  (City  of 
Toronto  I^attcrn").  Plans  and  specifica- 
tion with  the  engineer. 

CONTRACTS  AWARDED 

Bienville,   Que, 

.Saluste  Duhe.  .St.  George  .Street,  Levis, 
has  been  awarded  the  contract  for  drill- 
ing well.  :i00  feet  deep,  for  the  Muni- 
cipal Council,  at  a  cost  of  $.'!.()00.  Pump- 
ing machinery  still  open. 

St.  Lambert,  Que. 

The  Ideal  Construction  &  General 
Supply  Co..  211  McGill  Street.  Montreal, 
has  been  awarded  the  Bontract  for  con- 
crete pipe  for  trunk  sewer  to  be  con- 
structed by  the  Town  Council.  Engi- 
neer. H.  G.  Gibeau. 


provements  to  cost  $.50,000.  Purchasing 
agent.  F.  V..  Gauthier.  care  of  C.  P.  K.. 
VVinnipeg. 

Toronto,  Ont. 

The  Temiskaniing  &  Xorllurn  Ontario 
Railway  Commission,  Head  Office,  .^li 
t'hurch  Street,  has  placed  $100,000  in  the 
estimates  for  replacing  timber  l)ridges 
with  steel  and  concrete.  Work  will  l)e 
done  durin,g  this  year. 

Watson's   Homestead,  Aha. 

The  Department  of  Public  Works. 
Provincial  Government.  Parliament 
Bnildin,gs.  h'dmrjnton.  plan  to  build  a 
bridge   over   Stoney   Creek. 

CONTRACTS  AWARDED 

Montreal,  Que. 

The  following  contracts  have  l)een 
awarded  in  connection  with  the  erection 
of  a  $17.").000  station  by  Xorcross  Broth- 
ers. II)  Cathcart  St..  for  the  Canadian 
Northern  Railwav.  Dorchester  Street: 
Excavation,  general  contractor;  roofing, 
Hickev  &  .\ubut.  9:i  Dominion  St.;  pav- 
ing blocks.  Dunn  Wire-Cut  Lug  Brick 
Comiiany.   Conneaut.   Ohio. 

Moorefield,  Ont. 

J.  Ticker.  Harriston.  has  been  awarded 
contract  for  construction  of  40-foot  con- 
crete arch  truss  bridge  on  4th  conces- 
sion of  Maryboro.  County  of  Welling- 
ton. Engineers.  Bowman  it  Connor.  :il 
Queen  St.  W..  Toronto. 

Windsor.  Ont. 

J  (dm  V.  Gray  Constructii^ii  Co..  I^td.. 
Confederation  Life  Bld.g..  Toronto,  has 
been  awarded  the  general  contract  for  the 
erection  of  a  $lt).000  reinforced  concrete. 
and  steel  bridge  for  the  City  Council  and 
the  Canadian  Pacific  Railway. 


Railroads,  Bridges  and  Wharves 

Brandon,  Man. 

The    Canadian    Pacific    Railway.    Head 
Office  Montreal,  contemplate  railway  im- 


Public   Buildings.  Churches 
and  Schools 

Beverly,  Alta. 

■fenders  will  be  called  about  .\pril  1.") 
for  the  erection  of  a  $r..000.  2-storey. 
brick  fire  hall  for  the  Town  Council. 
.Architect.  \.  Jeffcrs.  McLeod  Block.  Ed- 
monton. 

Bull  River,  B.C. 

Tenders  are  being  received  by  the  Min- 
ister of  Public  Works.  J.  E.  Griffith,  un- 
til .'\pril  l;i  for  the  erection  of  a  school 
for  the  Provincial  Government.  Plans 
and  specifications  at  office  of  N.  .\.  Wall- 
in.ger.  Government  .Agent,  Cranbrook; 
R.  Hewat.  Government  .Agent.  Fernie: 
Dept.   and   B.   Luck.   Secretary  of  Board. 

Burlington.  Ont, 

The  Military  Hospital  Commission. 
College  Street.  Toronto,  are  considering 
advisability  of  taking  over  "The  Brant 
House"  for  Military  Hospital.  General 
renairs  will  be  made.  Furnisliings.  etc.. 
will    be    required. 

Ellice,  Ont. 

Tenders  will  be  received  by  Geo.  Reis. 
R.  R.  No.  1.  Brunner.  until  1  p.m..  .April 
18.  for  the  erection  of  St.  Paul's  Luther- 


an Church.  i'lans  and  specification^ 
with  the  architects.  Knechtel  &  .Schmalz. 
Click  Block.  Kitchener,  and  Mr.  Reis. 

Eugenia,  Ont. 

'I'enders  are  licing  received  by  the  Sec 
retary-Treasurer.  Jonathan  I^atimcr.  un- 
til noon,  .April  10.  for  the  erection  of  a 
scliool  for  School  Section  No.  Hi,  Plans 
and  specifications  at  the  residence  of  the 
secretary-treasurer  and  the  architects. 
Forster  &  Clark.  8,S7  Second  .Ave.  ICasl. 
Owen   Sound. 

Fort  McMurray,  Alta. 

The  Tow'U  Council  will  start  soon  on 
the  erection  of  an  $8,000  hospital  for 
which   plans  have  been   prepared. 

Halifax,  N.S. 

City  Council  plan  to  erect  a  i)ublic 
comfort  station  to  cost  $<).000.  Clerk.  L. 
Fred.    Moiiaghan. 

The  City  Council  contemplate  public 
bathing  house.  Cost  $.5,000.  Clerk.  L. 
Fred.'  Mona.ghan. 

The  Children's  Hospital  Commission, 
Morris  Street,  contemplate  an  addition  to 
their  building.  Secretary-treasurer.  E.  J. 
Murphy.  Duke  Street. 

The  Exhiliition  Commission.  City  I^all. 
.Manager.  M.  McF.  Hall,  plan  to  repair 
exhibition  buildings  at  a  cost  of  $.'i2.000. 

The  Freemasons  Hall  Ltd.,  Salter  St.. 
,ire  calling  for  competitive  plans  for 
lirick  or  concrete  building  to  adjoin  pre- 
sent Masonic  Hall,  to  be  u^ed  a*  a  com- 
mercial suite  of  offices. 

Limerick,  Sask. 

Storey  &  \an  Egmond.  1013-14  McCal- 
lum  Hill  Bldg..  Regina.  will  call  tenders 
shortly  for  the  erection  of  an  $8,000.  2- 
storey.  brick  school  for  the  School 
Board. 

London,  Ont. 

The  Elks  ])lan  to  secure  part  of  the 
property  of  the  Woodmen  of  the  World 
and  erect  a  building  for  Club  house. 
Chairman  of  Building  Commission,  John 
Bridge.  .506  Oxford  St.     Cost  $10,000. 

Maisonneuve,  Que. 

C.  .A.  Reeves.  s:i  Craig  W..  has  drawn 
])lans  for  a  $175,000  school  to  be  erected 
by  the  Roman  Catholic  School  Commis- 
sioners. 87  .St.  Catherine  W.  Manager. 
f£.  Roy. 

Pointe  Aux-Trembles,  Que. 

The  erection  of  a  $40,000  College  is 
contemplated  by  the  School  Board  of  the 
Parish.     Secretary.  Jos.  Jean. 

St.  Aime,  Que. 

Plans  for  a  $15,000  College  to  be  erect- 
ed by  the  .School  Board  have  been  drawn 
and  sent  to  the  Board  f<n-  approval. 
Clerk.  P.  .A.  f.apalisse. 

Sherbrooke,  Que. 

Plans  and  specifications  are  with  the 
architects.  James  &  Crockett.  Whiting 
Block,  who  will  receive  tenders  until 
.Ai)ril  12  for  a  $:!0.000.  three  storey,  brick 
extension  to  Nurses'  Home  on  Pine  .St.. 
owned  by  the  Sherbrooke  Hospital 
Board. 


.\i>ril    I  I.    I'.il  ; 


^ntract  Record 

^^"^  Engineering  Review 


Published  Each  Wednesday  by 

HUGH  G.  MACLEAN,  LIMITED 


ic])re«ent.s  arly  one-fiftl  total  nieml>' 

shi]).  ft  is  evident,  therefore,  that  their  interests 
should  receive  treatment  and  consideration  ccitnparable 
w  itii  tlieir  numbers  and  consequent  imjiortance.  True, 
the  society  has  aimed  to  develop,  in  a  measure,  the 
student  body  within  its  organization ;  it  has  promoted 
the  preparation  of  meritorious  pajiers  by  student  mem- 
bers by  offering  substantial  prizes,  but  it  is  question- 
able if  any  attempt  has' been  exerted  to  go  a  further 
stej)  and  make  them  feel  professional  responsibility 
iiid  kinship  with  the  great  body  if  <  n^im  1 1 -,. 


A   fruitful   iicUi   1:^   \^<^^    ,iii..i<ic»i    lu  enlist   liic   c.^ 


HUGH  C.  MacLEAN,  Winnipeg,  President. 
THOMAS  S.  YOUNG,  General  Manager. 
HEAD  OFFICE  -  347  Adelaide  Street  West,  TORONTO  operation  of  the  students,  and  in  so  doing  the  Can- 
Telephone  A.  2700  adian  Society  of  Civil  Engineers  will  be  paving  the 

" -  way  for  the  future  greater  strength  of  the  society.     In 

MONTREAL  -  Telephone  Main  2299  -  119  Board  of  Trade  a  word,nt  is  the  duty,  then,  f.f  any  society  to  keep  its 

WINNIPEG  -  Telephone  Garry  856  -  30S  Travellers'  Bldg.  younger  members  well  in  line  and  implant  such  ideals 

,r.  xT^-^TTWT-r,         ry,  ,    ^  „„.„         ,,,•    .    jj    ij"  of  associatiou  and   helpfulness  that   later,  there  will 

VANCOUVER     -     Tel.   Seymour  2013     -     Winch   Building  ,  ,     ,  c  i-r    i  i       u- 

be  reaped  the  assurance  of  life-long  membership. 
NEW  YORK  -  Tel.  3108  Beekman   -  1123  Tribune  Building  ,,/  ^i    ^  ^u         i  i       i    i       u-     ^     r  .i 

VV  e  assume  that  the  sole  and  whole  object  of  the 

CHICAGO  -  Tel.  Harrison  5351   -  1413  Gt.  Northern  Bldg.  ^  ■.^„,i,ii;„,  Society  is  to  advance,  in  whatever  way  and 

LONDON,  ENG. 16  Regent  Street  S.W.  i,,  whatever  direction  may  appear  best,  the  interests 

of  the  entire  civil  engineering  body.    It  is  further  as- 

SUBSCRIPTION  RATES  sumed  that  in  so  doing  the  members  of  the  society 

Canada  and  Great  Britain,  $2.00.     U.  S.  and  Foreign,  $3.00.  ^^^^-^^  ^^^  responsibility  that  is  attached  to  them  in 

Single  copies  10  cents ^  training  the  prospective  members  in  the  high  ideals 

Authorized    by   the    Postmaster    General    for    Canada,    for    transmission  Hiat  are  Universally  asSOCiatcd  with   thc  profession.     If 

as  second  class  matter.  ,     „      ^  these  idcals  are  to  be  successfully  fostered  and  jealous- 

Entered   as  second  class  matter  July  18th,   1914,   at   the   Postoffice   at  i     -.,.   i     i  ^i  ._      ^       ■         <     \      t 

BufTalo.  N.   Y.,  under  the  Act  of  Congress  of  March  3.  1879.  ly   Jjrcserved,   It   bchOOVeS   the   SOClCty   tO   implant   them 

early  in  the  minds  of  those  who,  in  time,  will  be  the 

Alphabetical  Index  of  Advertisers  mainstays  of  the  organization.    To  this  end,  then,  the 

*****  16 student  members,  who  for  the  most  part  are  not  yet 

y^l  ,,  Aptil  II,  1917  No.  I  out  of  college,  should  be  given  an  opportunity  to  parti- 

___^ ——  cipate  in  the  activities  of  the  society  while  they  are 

p   .       .       .    ^  enthusiastic  and  impressionable.    This  enthusiasm  will 
rnncipal   Contents                      p^^  ,jj.,l^g  jj^^.,^  £ggj  themselves  an  integral  part  of  the  en- 
Editorial                                                                               -•-''  _i.;;ineering  body  and  not  a  mere  adjunct  to  it.    By  giv- 

Intcrcsting  SewiT  \V(irl<  at  Victoria  '■'-'  iiig  them  the  right  to  assumc  a  certain  measure  of 

Bis  Canadian  Steel  Concern    - '■■-  i)rofessional  responsibility  they  will  appreciate  that  the 

TlK-  l>roscnt  Status  of  tlic  Enuinctr  in  (unaUa  :'.:::i  profession  is  interested  in  them  and  anxious  to  secure 

.       ,    ,,  their  incorporation     within     the     wider     professional 

Panama   Canal   !■  eatures    ->  ,„.othcrhood. 

New  Town  Hall  at  Orillia    '■'■>''  "  jf  * 

A  Pcterboro  Factory   ■•■■''  j„   preparing  this  idea,   the   Canadian   Society  of 

Gold   Mine   lUiildin.ys    :!:!'  Civil  Engineers  is  taking  a  step  that  is  assured  of  fruit- 
Derrick  Fails  from  Dry  Rot ■^■''■>  ful  results.     Influential  as  the  standing  of  this  society 

I'ractical  Hints  for  the  Contractor  -lit  '"^  '"  the  affairs  of  this  country,  it  Can  be  made  even 

Addition  to  Factorv  of  Electrical  Concern  :Mi  '"^re  SO  by  rejuvenation  that  aims  to  introduce  a  little 

.'  .,,  Youthful  enthusiasm.     Ihe  trouble,  if  there  has  been 

^Mamly  t  onstructmnal    .4-  -^^^^^  ^^j^j^  ^^^  Canadian  Society,  is  that  there  has  not 

_ been  enough  relaxation  from  old-fashioned  ideas.     A 

Getting  the   Students    Interested  partial  step  forward,  at  least,  is  the  inclusion  into  its 

,.  .   ,.      ^    ,  .  ■,  ,,,      .,-.   ,u.  piofessional  affairs,  of  that  20  per  cent,  of  the  mem- 

\     ^ '"t.matcd  m  a  news  tteni  <ni  anothei  p.  go,  the  ^^  ^^^^  .^  «presente<I  !•.    L  student  section. 

/\     C  onncil  of  the  Canadian  Society  of  Civil  lingi-  '  *^   - 

i.    \.  iieers  has  decided  to  organize  a  technical  branch  

in  connection  with  the  students,  to  deal  with 

matters  of  interest  to  that  section.     It  is  understood 

that  details  of  such  a  scheme  are  now  being  worked 

out,  so  that  operation  of  the  plan  may  reasonably  be 

expected  in  thc  near  future.     The  inauguration   of  a 

l)ranch  to  serve  the  student  membership  is  a  step  well 

taken,  for  it  is   doubtful   if   the   Canadian   .Society   of 

Civil  luigineers  has  as  vet  made  any  very  strenuous 

efforts  to  induce  its  student  members  to  feel  the  bonds 

of  association    and    kinship    that    should    unite    thc 

brethren  of  the  engineering  profession.    The  Canadian 

Societv  has  no  less  than  575  sttident  members.     This 


Misplaced   Economy 

Tilll  Council  oi  the  citv  oi  Toronto  la.>i  vvi^.^  i^- 
ferred  back  for  further  consideration  the  pro- 
position of  the  Toronto-Hamilton  Highway 
Cnnimission  to  widen  the  Lake  Shore  Road 
section  of  thc  new  highway  at  the  entrance  to  the  city. 
Tliis  proposed  widening  called  for, an  extra  estimated 
appropriation  of  about  SlOO.OtX)  from  the  city  as  its 
share  of  the  .Tilditional  e\iien<o  inriilt^iitnl  t.i  tb.>  im- 
provenien 


\-  ttic  .-ittialiun  stands  at  pro- 


:;'Ut 


rii  I-:  coNTKAL  r  kJ'.lurd 


April   11.   I'.in. 


completed  to  within  a  few  miles  of  the  ciiy  limits.-  J-"or 
jjood  and  sufficient  reasons  the  city  approach  could  not 
be  constructed  last  year,  and  it  is  the  intention  of  the 
hiffhway  commission  to  linish  it  during;-  the  present 
season.  The  delay,  however,  i^rcnod  of  material  bciietil 
by  providintf  an  opportunity  for  the  effects  of  the  new- 
construction  to  be  observed.  One  very  surprising; 
and  unlooked-for  result  was  aijparenl.  This  was  the 
stupendous  increase  in  vehicular  traffic.  (3f  course, 
the  neyv  construction  was  expected  to  ])ruduce  a  very 
larjTe  increase,  but  not  so  voluminous  as  actually  proved 
the  case.  When  it  is  realized  that  a  census  has  shown 
as  hifjh  as  3,500  vehicles  per  day  passing;-  one  point,  the 
result  of  highway  improvement  is  forcibly  carried 
home.  This  fact  led  the  commissi(^)n  to  conclude  that 
at  and  near  the  city  terminus,  where  traffic  would  be 
more  concentrated  than  on  any  other  p(jrtion  of  the 
road,  an  18-foot  roadway  would  pro\e  entirety  inade- 
cpiate  for  the  traffic.  A  30-foot  pavement  was,  there- 
fore, suti^-jjested.  This,  it  was  believed,  was  sufficient 
to  cope  with  the  situation  and  provide  for  an  approach 
comparable  with  the  city's  needs.  The  extension,  na- 
turally, recpiired  an  extra  appropriation,  the  city's 
share'of  which  was  placed  at  ^75.000  to  $100,000.  The 
pro])osal  met  with  the  approxal  of  the  Board  of  Con- 
trol, but  was  voted  down  by  the  Council.  Lack  of 
definitencss  regardin.u:  the  expenditure  is  said  to  have 
actuated  the  members  in  the  rejection  of  the  scheme, 
and,  if  this  is  true,  ris^htly,  we  believe.  The  city  should 
demand  a  pro]>erly-prei)arcd  estimate  rather  than  be 
asked  to  ^ive  what  amounts  to  a  blaiik  cheque.  Ideas 
of  economy  in  the  minds  of  some  of  the  aldermen, 
however,  seemed  to  govern  their  vote  very  largely, 
and,  if  so,  the  economy  was  surely  misplaced. 

Present  circumstances,  perhaps,  make  city  councils 
and  administrative  bodies  dubious  about  spending 
money  freely^  Under  the  guise  of  well-meant  economy 
they  devise  ways  and  means  of  reducing. expenditures, 
and  an3'thing  involving  a  few  thousand  dollars  is 
thrown  out.  It  is  to  be  hoped,  however,  that  the  To- 
ronto City  Council  will  not  let  the  necessities  of  the 
immediate  future  act  as  an  excuse  for  nullifying  the 
very  large  expenditure  that  has  already  been  made  on 
this  splendid  highway.  In  the  first  place,  it  is  essen- 
tial to  ha\e  the  last  connecting  link  completed  if  the 
work  already  done  is  to  serve  its  intended  purpose.  In 
the  second  place,  a  few  months'  experience  and  ol)ser- 
vation  have  indicated  that  the  18-f(K>t  allowance  is 
proving  too  narrow  for  even  that  i)art  of  the  road 
which  carries  the  least  traffic.  So  much  beyond  expec- 
tation has  the  use  of  the  road  grown  that  safety  alone 
deinands,  in  part  at  least,  a  width  greater  than  at  pres- 
ent exists.  How  much  more,  then,  will  18  feet  prove 
too  inadequate  at  the  metropolitan  entrance?  These 
two  facts  together — the  inadequacy  of  an  18-fo(3t  road- 
way and  the  absolute  necessity  of  making  a  connecting 
link — would  seem  to  provide  ample  proof  of  misjudged 
economy  in  the'rejection  of  the  commission's  proposi- 
tion. 


First  Annual  Report  of  Joint  Committee  of 
Technical  Organizations 

THE  first  annual  report  of  the  Joint  Committee  of 
Technical  Organizations,  Ontario  branch,  was 
l^resented  in  the  C.  and  M.  Building  of  the  Uni- 
versity of  Toronto  on  Friday  evening,  March 
.30,  the  chairman,  Mr.  Alfred  Burton,  presiding.   There 
was  a   splendid  attendance   from   all   branches  of  the 
organization  and  the  greatest  unanimit)^  and  optimism 


l)re\aile(l  that  such  a  re])resentati\e  body  of  technical 
men  possessed  almost  unbounded  ])otentialities  for 
serving  the  Empire,  both  during  and  after  the  war,  by 
lending-  theii-  trained  experience  as  an  assistance  in  the 
solution  of  national  problems. 

As  tvpifying  the  comprehensive  character  of  this 
organi;^ation  the  three  main  speakers  of  the  evening 
had  been  chosen,  both  as  to  locality  and  interests,  to 
represent  three  entirely  dililerent  lields  oi  action — Mr. 
1'".  I'.  Mathewson,  general  manager  of  the  British  Am- 
erican Nickel  Company;  Air.  John  Murphy,  electrical 
engineer,  Dei)artment  of  Railways  and  Canals,  Ottawa, 
and  consulting  electrical- engineer  to  the  Dominion 
Railway  Board,  and  Mr.  R.  A.  Ross,  consulting  engi- 
neer, Montreal,  a  member  of  the  Industrial  .\dvisory 
Council. 

All  the  speakers  expressed  their  belief  that  the  time 
had  now  arrived  when  the  technicalh-  trained  men  in 
Canada  must  come  forward  and  take  a  more  prominent 
|)art  in  public  affairs.  The  development  of  Canada  in 
the  future  must  be  largely  a  matter  for  technical  men. 
( )ur  minerals,  our  water-])ovvers,  our  resources  in  land 
and  forest — all  call  for  treatment  by  scientific  methods. 
It  will  be  criminal  neglect  if  we,  as  engineers,  leave  the 
administration  of  this  land  of  ])romise  in  the  hands  of 
prt)fessional  politicians.  The  duty  of  the  engineer  lies 
not  only  in  his  professional  career,  but  in  the  broader 
work  of  organization  and  administration  for  which  his- 
training  specially  fits  him. 

l'"or  such  work  as  this,  of  ecpial  importance  to  all 
branches  of  the  technical  profession,  the  Joint  Com- 
mittee of  Technical  Organizations  a|)pears  to  be  spe- 
cially fitted.  It  is  an  organization  of  professional  men. 
but  its  aims  are  of  a  national  and  not  in  any  sense  of  a 
professional  character.  Its  activities,  therefore,  need 
not  in  any  way  overla])  with  those  of  the  various  engi- 
neering societies  whose  aitns  are  purely  professional. 
On  the  contrary,  it  may  be  of  the  very  greatest  benefit 
to  those  societies,  in  that,  by  bringing  to  bear  the  great- 
er numbers  and  more  varied  experiences  of  its  mem- 
bers, any  special  aim  of  any  particular  society  may 
receive  the  greater  consideration  and  support  necessary 
to  carry  it  to  fruition. 

As  more  than  one  of  the  speakers  expressed  it,  this 
getting  together  of  technical  men  for  one  common  aim 
is  not  the  result  of  a  chance  idea,  but  is  the  natural 
result  of  modern  and  jiresent  circumstances.  The 
organization  has  been  called  into  being  because  its  need 
is  already  established.  It  will  remain  because  it  is 
right.  It  is  the  awakening  of  the  engineer  to  a  more 
perfect  realization  of  his  larger  duties. 


Industry  Depends  on  the  Engineer 

The  importance  of  the  industrial  engineer  to  a 
country  is  that  the  technical  soundness  of  every  busi- 
ness and  industry  depends  ultimately  upon  his  work, 
said  Mr.  F.  W.  Lanchester,  in  an  address  to  the  Junior 
Institution  of  Engineers,  (England).  Without  sound 
technical  ground  work  no  industry  can  be  built  up 
or  will  stand;  it  is  the  foundation  stone  on  which 
everything  else  rests.  "Push  and  go,"  or  "bluff  and 
bluster,"  may  succeed  up  to  a  certain  point ;  articles 
may  be  copied  from  others  by  the  aid  of  the  foot  rule, 
the  micrometer,  and  chemical  balance ;  in  brief,  the 
technical  groundwork  may  be  stolen,  but  a  national 
industry  cannot  be  so  established  and  held. 


The  Foundation  Company,  Ltd.,  Montreal,  have 
obtained  a  contract  from  the  C.P,R.  for  the  construc- 
tion of  a  culvert  tunnel  at  Keewatin,  Ont. 
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Interesting  Sewer    Work  at   Victoria 


The  Northwest  Main  Sewer  Laid  Un 
Laying—Work  Carried  Out  by  City 

By  I'.  M.  Preston,  A.M.   Inst. 


der   Difficult  Conditions— Methods  of 
Engineers'  Department   at   Low  Cost 

C.E. ;  A.M.  Can.  Soc.  C.E.'  


TillC  lately  com])letc(l  North-Wesl  Main  Sewer 
of  the  city  of  Victoria  was  designed  to  drain, 
on  the  separate  system,  a  total  area  of  2,354 
acres,  of  which  909  acres  are  in  the  city  proper, 
655  acres  in  Esquimalt,  and  790  acres  in  Saanich,  both 
the  latter  being  neighboring  innnici])alities.  The  drain- 
age area  is  divided  naturally  into  high  level  and  low 
level  districts  with  areas  of  2,092  and  262  acres,  re- 
spectively. The  population  eventually  to  be  served 
was  based  on  a  density  per  acre  of  30  jjcrsons  for  the 


ing  into  the  harbor — until  the  main  sewer  was  com- 
idetcd,  and  advantage  was  taken  of  this  to  so  design 
it  that  when  converted  to  a  pumping  tank  the  more 
settled  ])ortion  of  the  sewage  would  be  i)umj)cd  sep- 
arately from  the  effluent  l)y  a  coarser  type  of  pump. 
as  it  has  been  found  that  the  life  of  a  bronze  impellor 
is  very  short  when  working  in  the  rather  sand-laden 
sewage  of  the  district,  Victoria,  like  many  other  places, 
being  troubled  with  infiltration  of  ground  water,  large- 
ly due  to  imperfect  connections.     The  tank  has  three 
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Fig.  I -Details  of  collecting  tanks.    Reinforced  concrete  construction  with  three  separate  settling  chambers  and  two 

dry  pump  chambers. 

city  and  20  for  the  two  municipalities,  giving  a  total  sejjarate  settling  chambers,  with  one  dry  pump  chamber 
population  of  56,170.  b'xcept  for  the  manufacture  of  at  each  end,  the  controls  to  the  motors  being  operated 
the  pi])e  u.sed,  the  whole  of  the  work  was  carried  out  automatically  in  the  usual  manner  with  floats.  At  pre- 
by  the  luiginecring  Department  under  the  city  engi-  sent  two  clean  water  pumps,  each  operating  from  a 
neer,  Mr.  C.  H.  Rust,  for  a  cost  well  below  the  esti-  separate  chamber  (provision  being  made  for  a  third) 
mated  amount.  have  been  installed,  and  one  sludge  pump.     The  sec- 

Low  Level  Area  ond  clear  water  pum[)  only  comes  into  action  when 

The   low   level   sewage,   both    from    the   city   and     the  first  tank  is  full  and  overflowing.     Some  trouble 
Saanich,  is  gathered  to  a  collecting  tank  (Fig.  1 )  from      was  experienced  with  the  i)umps  drawing  air  over  their 

inlets  in  the  tanks,  even  with  2'..  feet  of  water  over 
them.  This  wa-i  overcome  by  fixing  dished  imn  plates 
2  ft.  6  ins.  in  diameter  over  the  mouths  of  the  suction 
pipes  which  are  set  horizontally  through  the  division 
wall. 

The  tanks  are  constructed  of  reinforced  concrete  of 
heavy   construction,   as   thev  arc   situated    under   the 


which  it  is  lifted  by  three  electrically-driven  centri- 
fugal ]ntmps  of  the  vertical  type  to  the  main  sewer 
through  a  12-inch  steel  rising  main.  As  the  sewers 
in  this  low  district  were  constructed  first  it  was  in- 
sisted upon  that  the  collecting  tank  be  made  large 
enough  to  act  efficiently  as  a  septic  tank — discharg- 

•  Assistant  Knsineer  in  chartre  of  sewers. 
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road,  at  the  bottom  of  a  ravine,  and  will  eventually 
have  at  least  40  feet  of  fill  on  them.  Work  was  com- 
menced early  in  the  year,  and  as  the  ground  was  clay, 
overlying  steeply  inclined  rock,  particular  care  was 
taken  with  the  timbering  for  the  excavation,  Fig.  2, 
which  also  shows  the  chute  down  which  the  concrete 
was  taken  from  the  top  of  the  hill  where  it  was  mixed, 
to  save  hauling  of  materials.  This  was  probably  not 
a  saving  in  the  end,  as  when  the  tanks  were  finished 
a  considerable  leakage  of  ground  water,  which  stands 
most  of  the  year  a  foot  or  so  below  the  roof,  developed. 
This  leakage  was  traced  to  planes  of  separation  in  the 
concrete,  in  all  probability  dvie  to  the  long  length  of 
chute,  and  the  whole  of  the  inside  of  the  tanks,  after 
they  had  been  in  use  as  septic  tanks  for  some  time  had 
to  be  rendered  in   cement.     A   mixer  over  the   tanks 


Fig.  2, 


-Excavation  for  pumping  tank,  sjiowing  timbering  and  concrete 
chute  from  mixer  located  on  top  of  hill. 


and  a  chute  for  the  material  would  have  been  the 
better  policy.  The  cement  rendering  has  proved  quite 
successful,  and  they  are  now  practically  water-tight; 
the  walls  were  first  washed  with  a  one  to  six  mixture 
of  muriatic  acid  and  then  hosed  down  to  remove  all 
traces  of  the  acid,  picked  all  over  to  give  a  tooth  and 
then  the  cement  plaster  applied. 

The  tanks  are  sludged  about  once  a  week  or  at 
short  enough  intervals  to  keep  them  inofifensive.  The 
sludge  main  discharges  into  the  settled  sewage  rising 
main  and  both  pumps  are  run  together  when  sludging 
takes  place,  in  order  to  prevent  any  settlement  in  the 
main  sewer,  into  which  the  common  rising  main  dis- 
charges, and  the  cleansed  tank  is  then  washed  out 
with  clean  water. 


The  entire  sewer  is  laid  with  reinforced  concrete 
wet  mix  pipe  manufactured  locally  to  the  department's 
drawings  and  specifications,  see  Figs.  3,  4  and  5.  The 
reinforcement  was  a  single  ring  of  A.  S.  W.  Co.'s  wire 
mesh  placed  one  inch  from  the  inside  circumference 
of  the  pipe.  They  have  the  usual  joints  for  pipes  of 
this  size  and  were  made  in  4-foot  lengths.  A  steel 
band  was  sprung  round  the  inside  for  jointing  and  the 
joint  poured  with  cement  grout.  The  following  is  a 
table  of  sizes,  thickness  of  shells,  and  amount  of  steel 
specified,  a  1:2:4  mix  of  coarse  sand  and  pea  gravel, 
machine  mixed,  being  used  with  steel  moulds  having 
cast  iron  bottom  and  top  sections : — 


Size. 

Thickness. 

Area 

steel  per  ft.  run  of  pipe 

27  in. 

33^  in. 

.102  sq.  ins. 

30  in. 

314  in. 

.123  sq.  ins. 

3,3  in. 

4  in. 

.139  sq.  ins. 

.i6in. 

4  in. 

.170  sq.  ins. 

The  pipe  appears  amply  strong  except  for  one  short 
section  of  36  in.  pipe  under  a  fill  of  about  24  feet,  in 
blue  clay,  which  had  slipped  laterally  for  about  20  ft. 
l)ack  on  either  side  of  the  centre  line,  after  the  pipe 
was  laid  and  backfilled.  In  this  section  cracks  are  ap- 
parent in  the  sides  of  the  pipe  and  it  has  been  forced 
up  slightly  out  of  grade ;  this  section  has  been  kept 
under  observation,  and  as  there  is  no  percolation  of 
water  and  the  cracks  are  not  opening  further,  no  col- 
lapse is  anticipated.  The  pipes  were  not  rendered  on 
the  inside,  but  in  some  few  cases  they  received  a  brush 
coat  of  cement,  and  though  not  as  pretty  as  those  of 
some  of  the  well-known  manufactures,  are  quite  satis- 
factory as  to  watertightness  and  smoothness. 

In  the  open  cuts  a  track  was  laid  over  the  trench 
and  a  4-wheeled  car  fitted  with  a  Triplex  block  and 
hfting  hook  was  used  for  laying. 

In  the  tunnels  the  pipes  were  taken  up  to  their 
position  on  trolleys  rimning  on  rails  and  on  reaching  it 
were  lifted  by  the  hook  attached  to  a  small  two- 
wheeled  car  fitted  with  a  screw  wheel  raising  gear 
running  on  a  twin  channel  iron  beain,  supported  at 
one  end  on  the  pipe  already  laid  and  at  the  other  end 
by  an  "A"  frame — carried  forward  to  the  end  of  the 
pipe  and  laid.  This  enabled  the  rock  filling  that  was 
used  in  the  tunnels  to  support  the  pipe  on  the  rock 
bottom,  to  be  kept  well  ahead  of  the  pipe  laying.  The 
method  was  satisfactory  and  economical  but  the  screw 
raising  gear  was  slow  and  might  be  improved  upon. 

The  tunnels  were  only  backfilled  when  the  roof 
was  in  earth,  and  the  manholes,  which  were  built  of 
reinforced  concrete  at  the  shafts,  were  provided  with 
cut-off  walls  at  the  tunnel  faces  with  a  concrete  pass- 
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Fig.  3.— Profile  of  sewer  worl<.  showing  location  of  open  cut  and  tunnel  excavations  and  indicatinH  sizes  of  pipes. 
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Fig.  4.— A  36  in.  pipe  in  rocl«  tunnel:  space  for  surface  drain  alongside. 

rif^x'  through  the  fill  leadiiiji;'  to  manway  doors  in  the 
manhole  walls,  so  that  access  can  always  be  had  to 
the  tunnels  for  inspection  and  repairs.  Drainage  is 
])rovided  through  the  cut-off  walls  and  fill  by  stone- 
ware pipes.  All  these  manholes  we're  designed  for  the 
full  hydraulic  pressure  possibly  occurring. 

Practically  all  of  the  timnel  work  was  in  solid 
granite  rock ;  the  drilling  was  done  with  electrically- 
driven  air  compressors,  and  the  shafts  were  served 
with  electric  hoists.  No  j)articular  difficulties  were 
met  with,  the  rock  being  very  free  of  water,  and  except 
for  the  re-timbering  of  one  deep  shaft,  no  work  was 
lost.  All  the  tunnels  met  practically  exact  to  line  and 
grade,  and  credit  is  due  to  the  engineer  in  that  charge, 
who  received  no  independent  check  on  his  work,  but 
checked  himself  by  running  two  separate  lines  at  the 
same  time. 

In  one  section  of  the  work  the  sewer  is  paralleled 
in  the  rock  tunnel  by  an  o])en  surface  water  channel 
and  in  the  o])cn  cut  by  a  reinforced  concrete  surface 
water  pipe.  The  surface  drain  leaves  the  main  tunnel 
by  a  branch  tunnel  partly  in  rock  and  partly  in  earth, 
and  is  jiaralleled  in  this  by  a  J6-inch  vitrified  branch 
sewer  joining  the  main  sewer  where  the  surface  <lrain 
leaves. 

Outfall 

The  3r)-inch  riveted  steel  outfall.  Fig.  6,  was 
jointed  in  one  length  on  shore  and  floated  into  position 
over  the  already  constructed  concrete  piers  on  the  rock 
bottom,  filled  with  water  and  smik  in  place:  the  outer 
end  being  steadied   in   its  correct   position  by  a   pile- 


Fig.  3.— A  33  in.  surface  drain  and  16  in.  sewer  in  an  earth  tunnel. 

driver.  The  toncrete  i)iers  were  built  by  a  diver  who 
brought  them  up  to  the  correct  grade,  the  support 
at  the  shore  end  to  well  below  low  water  mark  being 
built  solid.  The  concrete  was  mixed  very  dry  on  sflore 
and  the  bags  wheeled  out  on  a  floating  stage,  anchored 
over  the  line  by  cables  to  ])ile  dolphins  and  lowered  to 
the  diver  beneath.  After  the  pipe  was  in  position  it 
was  weighted  down  and  held  permanently  by  bag 
work  over  the  piers  and  the  shore  end.  A  large  num- 
ber of  the  bags  were  spiked  together  with  a  l-S-inch 
bar  long  enough  to  penetrate  three  of  them.  The  work 
is  standing  well  and  shows  no  deterioratifm  at  present. 
With  the  floating  working  stage  used  for  constructing 
the  piers  a  calm  sea  was  necessary,  and  fortnnafclv  the 
weather  held  fine  during  the  operations. 

Tenders  were  called  for  this  portion  of  iii<-  i\v.rk, 
liut  were  refused  on  account  of  their  high  nature,  the 
work  eventually  being  done  by  the  department  at  a 
very  much  lower  figure.  It  is  expected  that  the  life 
(if  the  exposed  steel  pipe  at  the  lower  end  of  the  out- 
fall will  not  be  long,  owing  to  the  action  of  the  sea 
water,  but  at  any  time  this  can  be  relaid  at  a  lower 
cost  altogether  than  cast  imn  pijie  would  have  en- 
tailed in  the  first  place. 

Syphon 

As  can  be  seen  from  the  profile.  Fig.  7,  there  was 
no  economical  way  of  obtaining  a  washout,  and  as  the 
flow  through  it  for  .some  years  was  bound  to  be  small, 
it  was  deemed  advisable  to  provide  some  means  of 
efYectuallv  flusliing.     This  end  has  been  obtained  bv 
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i"ig.  ti.  -Outfall  of  :«>  in.  riveted  steel  pipe  laid  on  hag  work  concrete  piers. 
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Fig.  7.— Profile  of  twin  inverted  syphon. 


SO  designing  the  si/.cs  uf  tlie  twin  pipes  used  that  the 
velocity  is  greatest  at  the  bottom  and  in  the  ascending 
leg.  Two  automatic  flushing  syphons  are  placed  in  a 
chamber  at  the  upper  end  which  holds  back  the  sew- 
age in  a  section  of  the  main  sewer,  so  designed  as  to 
act  *s  a  storage  tank  with  a  capacity  of  12,000  Imperial 
gallons.  At  present,  with  the  minimum  flow,  about 
eight  discharges  ]:)cr  day   take   place,  with   maximum 


shaped  cedar  fl(jal  with  a  metal  umbrella  attached  to 
the  front  end  and  acting  as  a  piston  was  used  success- 
fully. A  good  deal  of  time  was  spent  in  adjusting  the 
flushing  syphcjn  to  work  properly,  the  skirts  of  the  bells 
had  to  be  lengthened  so  as  to  cut  down  the  rate  of 
flow  at  the  end  of  the  flush,  in  order  to  allow  the  in- 
verted syphon  time'  to  drain  the  water  level  below  the 
nutlets   of   the   syi)hon    and   vent   them   properly;   the 
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Fig.  8.  — Details  of  inlet  chamber  to  syphon. 


velocities  in  the  syphon  of  8.8  feet  per  second  in  the 
12-inch,  3.9  feet  per  second  in  the  18-inch,  and  3.17 
feet  ])er  second  in  the  20-inch  portions,  and  the  sewage 
is  either  stationary  or  running  at  these  velocities.  The 
inlet  chamber  is  jtrovided  with  a  sand  ])it  with  wash- 
out and  oNcrflow  into  the  creek,  and  a  galvanized  iron 
cable  has  been  threaded  through  each  pipe  in  case  of 
blockages.  Some  trouble  was  experienced  in  getting 
the  pilot  lines  through  for  these,  but  finally  a  torpedo- 


length  of  the  air  ])ipes  needed  considerable  adjustment 
also. 

The  cast  iron  pipes  were  obtained  second  hand, 
having  been  jjreviously  used  for  water  under  Second 
Narrows,  A'ancouver,  and  have  a  flexible  joint  run  with 
lead.  The  12-inch  and  18-iiich  were  l^id  from  two 
scows  having  a  chute  between  ;  laying  was  commenced 
at  one  side  of  the  creek,  the  pipe  jointed  being  on  the 
scow,  passed  down  the  chute  as  the  scows  were  moved 
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Fit!.  9.— Syphon  pipes  were  laid  from  two  scows  having  a  chute  betweer. 
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>ss.  Fig.  y  shows  the  layout  uf  scows  aiul  chute. 
Fig-.  10  the  outlet  eiul  with  12-iiich  flexible  joints 
"oregrouiul.  Tire  two  lines  were  laid  separately 
afterwards  hydrauliced  down  into  the  uiud  to  a 
hearinsi-  witii  the  stream  from  lire  enfjine  shown 
hototjraph. 

Costs 

The  entire  cost  of  the  work,  inchulino-  low  level 
tins  not-shown  on  the  ])rofile,  was  $.W2,470,  not  in- 
idinj,'  enRinceriiiij  costs.  The  cost  of  the  outfall  was 
,')34,  of  which  $1,349  was  material,  the  rest  labor, 
iding-  $31<S  for  (livin<j  work.  The  steel  pij)e  cost 
jointed  up,  with  bulkheads  li.xed  ready  for  layini;. 

"he   invcrtcil   s\  plicm    cost    $S,,ir)4   in   .'ill.   made    up 
)llows  :— 

lolal> 

$5,014 

1 ,402 

1,9-17 

$S„Vx^ 


The  total  cost  per  i  nhu-  yanl  ■!  reinforced  con- 
crete wa.s  $17.70,  of  which  labor  on  concrete  was  $1.38 
])er  cubic  yard,  labor  on  forms  $0.11  per  square  foot, 
placing  steel  1.2c  per  lb.     Cost  of  materials  was.  for 


1.  and  IS  in.  \t\\w> 
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ch.-imbers 


I.alxir  .Material 

,S2,142  .S2,.S72 

521  SSI 

■:<i7  1 ,070 


The  cost  of  the  12  in.  pi])e  bein^'  $5S5,  IS-in.  $V3S, 
20-in.  $734. 

The  costs  ])er  cubic  yard  for  an  averatje  dei)th  of 
U)  feet  open  cut  excavation  were,  for  labor  only — rock, 
$3.()5;  hardpan,  $l.f>9;  earth,  $0.89.  Tunnel  work  in 
rock  cost  $8.50  per  lineal  foot  of  U  ft.  x  7  ft.  tunnel  for 
labor  only,  the  total  costs,  includinj;;  P'l'c,  bein.ir,  for 
rock  tunnel,  al)out  $24,  of  w  hich  lai)or  was  $12.75.  The 
costs  of  the  reinforced  concrete  ()ipe  were,  delivered 
on  to  job  :— 36-in.,  $2.80  jier  foot ;  33-in.,  $2.50  per  foot : 
.W-in.,  $2.10  per  foot  :  27-in.,  $1.95  per  foot. 


Pig.  10.  -Outlet  end  of  typhon,  showlnil  12  In.  flexible  iolnl<  in  foreground. 

concrete,  '$i\7 }^  per  cubic  yard;  fomi  work,  5,8c  per 
s(|uaro  foot;  steel,  2.34c  per  poinid. 

Careful  cost  accounts  were  ke])i  and  weekly  returns 
of  each  foreman's  work  required  to  be  made  to  the 
eiiffineer-in-charge. 

The  work  was  under  the  direct  control  of  Mr.  A.  E, 
{•"orcman,  the  late  assistant  city  engineer;  Mr.  H.  R. 
Hrowti  was  in  charfje  of  line  and  grade,  and  the  au- 
thor was  designing  engineer. 
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Big  Canadian  Steel  Concern 

Armstrong- Whitworth   Company's  Plant  Con- 
tains Last  Word  in  Engineering  Equipment 
—Size  Recently  Doubled 
By  M.  J.  Butler,  C.M.G* 

IN  the  fall  of  1912  General  Sir  Percy  Girouard, 
K.C.M.G.,  D.S.O.,  one  of  the  directors  of  Sir  W. 
G.  Armstrong;  Whitworth  and  Company,  of  Els- 
wich,  Newcastle-on-Tyne,  Manchester,  paid  a  visit 
to  Canada,  his  home,  with  the  object  of  seeing  what 
the  prospects  justified  in  the  way  of  establishing  a 
branch  of  this  well-known  engineering  firm  in  Canada. 
To  this  end  Sir  Percy  asked  the  writer  to  visit  the 
company's  various  works  in  England  and  advise:  (1) 
What  business  could  be  best  developed  in  Canada,  (2) 
Where  the  plant  should  be  located,  and  (3)  Probable 
cost. 

The  writer  visited  England  and  made  a  close  study 
of  the  manifold  industries  carried  on  by  Sir  W.  G. 
Armstrong  Whitworth  and  Company  at  El^wich  and 
Manchester,  and  recommended  the  installation  of  a 
crucible  steel  plant  for  the  manufacture  of  high-grade 
tool  steels,  high-grade  steels,  and  in  addition  thereto 
a  plant  for  the  manufacture  of  small  tools,  such  as  taps, 
dies,  twist  drills,  milling  cutters,  hobs,  gauges,  etc. 

Excellent  Location 

After  giving  careful  consideration  to  all  the  factors, 
Montreal  was  selected  as  the  place  to  locate.  Owing 
to  the  impossibility  of  securing  land  located  along  the 
river  front  anywhere  on  the  Island  of  Montreal,  at 
reasonable  cost,  (for  the  year  1912  was  during  the 
height  of  the  land  boom),  a  site  was  selected  near  the 
town  of  Longueil,  which  lies  within  the  harbor  limits 
of  Montreal,  and  is  directly  opposite  the  industrial 
portion  of  the  city.  Having  regard  to  the  future 
growth  of  the  plant  a  large  area  was  purchased,  183 
acres,  with  a  frontage  on  the  south  shore  of  the  St. 
Lawrence  River  of  3,000  feet.  The  area  in  question 
is  underlaid  closely  with  rock,  so  the  foundation  prob- 
lem is  satisfactorily  settled  for  all  time.  The  elevation 
of  the  ground  is  such  as  to  put  it  above  flood  troubles 
and  its  close  proximity  to  the  town  of  Longueil,  with 
its  excellent  schools,  churches,  water  supply  and  sew- 
ers, makes  it  an  ideal  location  for  an  industrial  plant. 

All  the  buildings  are  of  high-class  fireproof  con- 
struction with  steel  columns  and  trusses,  reinforced 
concrete  roofs  and  side  walls.  The  greatest  care  has 
l)een  taken  to  insure  ample  natural  light  Oy  sidelights 
and  roof  monitors  and  flat  skylights.  The  floors  are 
mainly  of  concrete  on  rock.  The  heating  system  is 
of  the  vacuum  return  type,  using  exhaust  steam,  and 
even  during  the  coldest  winter  months  the  men  work 
in  comfort. 

Enlargement 

During  1916  the  buildings  were  enlarged  to  double 
the  previous  area,  for  the  purpose  of  providing  room 
for  the  machinery  to  manufacture  steel  tires  for  loco- 
motives and  car  wheels  and  for  the  manufacture  of  the 
steel  rolled  wheels,  all  of  which  will  be  installed  early 
in  this  year. 

Steel  Manufacture 

The  capacity  of  the  plant  is  measured  by  the  in- 
stallation of  two  IS-ton  open-hearth  furnaces  working 
in  conjunction  with  three  6-ton  Herroult  electric  fur- 
naces ;iiul  one  3-ton  Herroult  electric  furnace.    At  pre- 
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sent  all  the  steel  turned  out  in  the  above  furnaces  is 
supplied  under  contract  to  the  Imperial  JNlunitiuns 
Board,  for  shell  blanks.  Rock  drills  are  also  manufac- 
tured, solid  and  cored  as  required. 

It  is  the  intention  of  the  company  to  furnish  only 
steel  refined  in  the  electric  furnaces  for  tire  wheels, 
drills,  etc.,  and  such  alloy  steels  as  the  requirements 
of  the  country  demand,  confining  the  crucible  to  the 
high  speed  and  carbon  tool  steels.  Throughout  all 
departments  the  last  word  in  tool  making  and  mach- 
inery is  the  word ;  the  greatest  care  has  been  taken  in 
selecting  the  best  machine  for  the  work. 

Sanitary  Arrangements  and  Water  Supply 

Clean  and  wholesome  closets,  basins,  etc.,  have 
been  provided  in  convenient  places  in  the  shops.  For 
drinking  purposes  the  water  supply  is  taken  from  the 
town  of  Longueil,  all  manufacturing  requirements  be- 
ing met  by  our  own  plant.  The  tank  is  70,000  gallons 
capacity,  40,000  being  permanently  retained  for  fire 
protection  purposes.  The  pump  house  contains  two 
electrically-driven  pumps  of  550  gallons  each.  The 
whole  plant,  land,  etc.,  as  it  will  stand  when  completed 
by  July  1,  1917,  represents  a  cash  outlay  of  $2,500,000. 

Personnel  of  the  Company 

The  president  of  the  Canadian  company  is  General 
Sir  Percy  Girouard,  K.C.M.G.,  D.S.O. ;  vice-president, 
George  G.  Foster,  K.C.,  of  Montreal ;  managing  di- 
rector, M.  J.  Butler,  C.M.G.,  of  Montreal ;  Canadian 
director,  H.  B.  Walker.  Esq.,  manager  of  the  Bank  of 
Commerce :  English  director,  Right-Hon.  Sir  George 
Murray,  G.C.B.,  I.S.O.  By  the  recent  death  of  Mr.  H. 
Smith  Carrington  the  Canadian  company  loses  one  of 
its  best  friends,  the  vacancy  at  this  writmg  not  being 
filled.  The  entire  stock  is  owned  by  Sir  W.  G.  Arm- 
strong Whitworth  &  Company,  Limited,  except  the 
(jualifying  shares  owned  by  the  Canadian  directors. 
Lawrence  Russel,  Montreal,  is  the  secretary-treasurer 
and  sales  manager;  J..H.  W.  Whinfield  is  secretary 
in   London,  England. 

All  the  steel  work  was  •manufactured  by  the  Do- 
minion Bridge  Company,  Lachine,  Que.  The  first  con- 
tract for  the  building  in  1913  was  let  to  E.  G.  M.  Cape, 
Limited,  Montreal,  while  the  contract  for  the  enlarge- 
ment was  let  to  Quinlan  &  Company,  Montreal. 


The  Montreal  Catholic  school  commissioners  de- 
clined to  allow  one  of  the  school  boards  to  borrow  an 
ailditidual  $3,000  required  to  purchase  American  brick, 
necessitated,  it  was  stated,  by  the  shortage  of  local 
hrick.  The  commissioners  told  the  school  board  to 
use  Montreal  brick. 


Although  only  a  very  few  large  steel  cargo  ships 
were  being  built  in  the  United  States  before  the  war, 
within  the  past  two  years  the  Pacific  Coast  yards  alone 
have  l>uilt,  or  contracted  for,  sixty-five  steel  ships  of 
S,000  to  10,000  tons  cargo  capacity,  of  which  more  than 
fifty  are  to  be  equipped  with  geared  turbines. 


Mr.  T.  O'Sullivan  has  informed  the  Montreal 
Board  of  Control  that  on  account  of  the  rise  in  the 
l)rice  of  materials  he  cannot  complete  the  contract  for 
the  construction  of  the  Lasalle  bridge  and  headgates 
(if  the  aqueduct.  He  asks  for  the  rettuMi  of  his  deposit, 
cost  of  material  on  the  ground  and  payment  for  work 
alreadv  done. 


U>l  il    II.    I'M  . 
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The  Present  Status  of  the  Engineer  in  Canada 


By  Mr.  W.   F.    Vye' 


YCJL'  all  know  that  lately,  f<jr  sonu-  lime  past,  lor 
a  year  or  two,  there  has  been  a  .i,'rowin^  dis- 
satisfaction with  the  standing  of  the  engineer 
in  Canada.  This  is  expressed  in  various  ways. 
Sonic  lay  the  blame  on  the  Canadian  Society  of  Civil 
JMiijineers — and  no  d(;ubt  some  of  it  belonj^s  rif;lit 
there.  Some  put  it  (jn  the  gtjvernmcnt;  they  say  the 
i;o\crnmcnt  has  appointed  very  many  commissions, 
and  that  they  officc-r  these  commissions  with  all  kinds 
of  men  except  engineers — I  am  now  rcferrin<;-  to  enf(i- 
neerintj  commissions,  of  course;  that  they  have  put  on 
these  commissions  lawyers,  politicians,  and  farmers- 
anybody  but  cn^incer.s — and  they  blame  the  g(jvern- 
mcnt  for  that.  1  want  to  ask  you — is  the  j^overnmcnt  to 
blame  in  this  matter,  or  who  is  to  blame?  Some,  af^ain. 
talk  of  the  impf)rtation  of  .American  cnt^ineers,  of 
aliens;  they  say  the  i^ovcrnmcnt  are  not  doing  what 
tlu'V  ought  to  do;  that  Canada  has  sent  a  great  many 
men  to  the  front.  T  believe  there  are  now  between 
seven  and  eight  hundred  of  our  members  who  have 
offered  their  lives  and  blood  in  defence  of  our  country. 
They  say  that  we  who  stay  at  home  are  aiding  the 
governnient  in  every  way  we  can  ;  that  we  are  pa\  ing 
our  taxes,  we  are  aiding  the  war  lf)ans,  we  are  stand- 
ing the  increased  cost  of  living;  that  we  are  doing 
everything  in  our  power  to  aid  the  cause  of  civilization, 
while  the  .\merican  engineers,  whom  the  government 
api)oint  so  frequently,  are  not  helping  in  any  way,  ex- 
cc])t  in  the  way  of  giving  munitions;  they  are  not  giv- 
ing their  lives  and  blood  to  the  cause  of  civilization 
as  Canadians  are;  and,  therefore,  a  great  many  people, 
esi)ecialh'  under  these  circumstances,  say  the  govern- 
ment should  not  go  afield  for  expert  advice  in  engi- 
neering matters,  hut  should  consult  engineers  nearer 
home. 

Canadian  Engineers  Do  Not  Get  Their  Due 

If  these  things  arc  true,  gentlemen — and  1  think 
most  of  them  are — I  just  want  you  to  ask  yourselves, 
seriously,  whose  is  tlie  fault?  Is  it  the  fault  of  the 
government?  Is  it  the  fault  of  the  public?  Or  is  it 
the  fault  of  the  engineers?  Is  it  your  fault,  is  it  my 
fault,  is  it  the  fault  of  the  Canadian  Society  of  Civil 
iMigineers,  or  whose  is  the  fault?  Just  ask  yourselves 
that  (|uestion  seriously,  and  if  \ou  should  dcfide  that 
it  is  our  fault,  then  ask  yourselves — why? 

In  private  life,  there  is  no  doubt  whatever,  the  en- 
gineering profession  has  advanced  by  leaps  and 
bounds.  I  can  remember  when  I  started  at  engineer- 
ing. I  supi)ose  it  fs  cpiite  a  long  time  ago,  but  it  (Uh's 
not  seem  so  very  long-  In  those  days  any  engineering 
education  that  I  had  I  took  very  good  care  for  a  time 
to  hide  il.  YDu  di(I  not  go  auc^advertise  that  yon  had 
been  studying  in  a  college "  for  engineering  because 
then  the  whole  idea  was  that  the  engineer  must  be  a 
practical  man,  and  if  he  had  a  college  education  he  was 
supposed  to  be  no  good.  You  know,  gentlemen,  con- 
ditions have  changed  very  materially  in  that  respect- 
\crv  materialh',  indeed.  The  rate  of  pay  has  increased 
verv  materially.  My  friend.  Sir  CoIIingwood  Schrcib- 
er,  just  before  we  came  in.  was  telling  mc  a  story 
about  hinv  an  engineer  had  made  some  important  re- 
port to  the  government.  At  the  end  of  itie  tiine  he 
c.ime  to  Sir  CoIIingwood  and  asked  him  what  he  should 
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charge  lor  it,  and  Sir  CoIIingwood  told  him  he  thought 
it  certainly  ought  to  be  wc^rth  $2.S  a  day.  And  when 
the  minister  saw  that,  he  threw  up  his  hands  in  horror. 
Me  said  it  should  be  $5  or  $6  a  day.  .\nd  Sir  CoIIing- 
wood went  on  to  illustrate.  He  said:  "Well,  if  it  were 
a  lawyer,  you  would  not  think  anything  of  paying  a 
>()ung  lawyer  $2.i  a  day.  Why  shouUln't  yon  pay  an 
engineer  .$25  a  day?"  And  the  minister  said:  "Oh, 
yes;  but.  then,  a  lawyer  is  an  educated  man!"  That 
was  what  he  thought  of  the  engineer.  There  is  no 
question  nowadays  when  an  engineer  is  making  a  re- 
port to  the  govcrment  of  giving  him  $5  or  $6  a  day.  A 
good  many  of  them  making  reports  to  the  government 
get  $100  a  day.  which  is  a  very  distinctive  advance. 

Engineers  Lack  Proper  Public  Standing 
Utit.  while  all  this  is  true  about  our  private  stand- 
ing with  the  people  whom  we  serve  as  individuals,  or 
with  the  government  that  we  serve,  our  public  stand- 
ing is  not  good.  I  am  sure  yon  will  all  agree  with  me 
that  our  public  standing — I  mean  our  public  standing 
as  a  profession — is  not  good.  We  are  not  put  on  gov- 
ernment commissions ;  we  are  not  even  consulted  now- 
adays on  the  higher  technical  aspects  of  things,  by  the 
government.     .\nd  the  question  is.  Why? 

If  you  want  to  get  any  good  out  of  the  Canadian 
Society  of  Civil  Engineers  you  must  get  it  by  service. 
If  you  want  to  get  any  good  out  of  public  recognition 
vou  can  get  it  only  by  service ;  you  can  get  it  only  by 
serving  the  public.  Now.  understand,  there  was  one 
thing  I  meant  to  say  in  starting,  but  which  I  did  not 
say.  and  I  shall  say  it  now-  In  speaking  about  the 
government  I  want  it  distinctly  understood  that  I  am 
not  in  any  way  trying  to  make  political  capital  for  any- 
body in  this  respect.  My  remarks  in  regard  to  the 
government  are  entirely  not  in  any  party  sense  what- 
ever. I  am  simply  referring  to  it  because  it  is  neces- 
sary to  refer  to  the  piiliHc  standing  of  the  engineers 
and 'their  standing  with  the  government.  Xow.  the 
members  of  the  government  are  all  human  beings  like 
ourselves.  We  look  upon  the  government  as  some- 
thing set  apart,  but.  after  all  is  said  and  done,  the 
members  of  the  government  are  only  human  beings, 
and.  like  all  other  human  beings,  they  always  take  the 
easiest  course ;  thev  seek  the  line  of  least  resistance,  as 
all  the  rest  of  us  do.  Now.  if  the  line  of  least  resist- 
ance, when  it  comes  to  appointing  commissions,  is  to 
appoint  lawyers,  or  farmers,  or  politicians,  men  who 
have  been  serving  their  country  and  who  as  a  result 
of  their  services  should  have  these  rewards,  then 
whose  fault  is  it  that  we  are  not  appointed?    It  is  our 

own  fatdt.  because  \vc  have  not  been  -> •  -     •'■     •    •' 

lie. 

Why  the  American  Engineer? 
Then,  when  the  goxcriuuent  goes  Id  the  Cnited 
States  for  its  engineering  service,  again  it  is  seeking 
Ihe  line  of  least  resistance.  The  .Americans,  you  know. 
are  a  very  great  people-^a  very  great  people,  indeed. 
.\nd  one  of  the  attributes  of  a  trrcat  i)eople  is  to  have 
:i  thorough  belief  in  themselves.  The  .\mericans  have 
not  yet  quite  reached  ihat  -tage  ■>f  belief  in  themselves 
that  the  F.nglish  have,  where  they  believe  in  them- 
selves without  saying  it.  taking  it  lor  granted  that 
evervbodv  else  believes  they. are  the  greatest  people  in 
the  world;  the  Americans  insist  on  their  being  the 
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Srcatest  jjcople,  ami  they  tell  everybody  that  they  are 
— insist  upon  it  on  all  occasions.  They  are  not  the  least 
bit  modest  about  what  they  say.  They  say  they  are 
the  greatest  people  in  the  world,  and  their  engineers 
are  the  greatest  in  the  world.  All  of  us  are  prone  to 
take  the  other  fellow  at  his  own  vahiation,  and  if  the 
Americans  insist  that  they  are  the  greatest  engineers 
in  the  world,  and  we  don't  insist  that  we  are  equally 
good,  when  the  government  want  engineers  it  is  na- 
tural for  them  to  go  there — to  go  tp  the  people  who 
say  they  are  the  greatest  engineers. 

Now,  there  is  only  one  way  in  which  we  can  coun- 
teract this  tendency  of  the  government,  and  that  is  to 
insist  that  we-Canadians,  who  are  doing  everything  \Ve 
can  for  Canada,  must  have  our  fair  share  in  these  gov- 
ernment appointments  that  are  going  about.  We  must 
tell  them  what  is  absolutely  true — that  we  are.  man  for 
man,  just  as  good  engineers  as  the  Americans.  There 
may  be.  of  course,  some  inirticulars  in  which  they  have 
experience  and  in  which  we,  as  a  younger  country, 
have  not  had  experience,  and,  therefore,  in  those  re- 
spects it  may  be  all  right  for  the  government  to  go 
there  for  men.  But  if  we  want  our  fair  share  in  this 
business  oi  advising  the  government  we  must  firmly — 
very  nicely  and  politely,  but  firmly — tell  the  govern- 
ment we  do  not  jiropose  to  stand  for  that  sort  of  thing. 
VVe  ha\-e  rights,  but  in  this  world  if  you  want  your 
rights  you  have  to  fight  for  them.  Nothing  good  comes 
in  this  world  except  by  work-  If  you  want  to  have  a 
standing  with  the  public  you  have  got  to  serve  the 
public,  and  you  have  got  to  tell  the  government  frankly 
that  we  are  just  as  good  engineers  as  the  Americans, 
and  we  i^ropose  to  have  our  fair  share  of  the  business 
that  is  going. 

Engineers  Show  Little  Interest  in  Public  Questions 

X(j\v,  as  I  said,  the  rea.son  that  this  condition  exists 
is  that  while  the  engineer  has  in  private  a  very  good 
standing,  and  his  standing  is  im])roving  at  all  times, 
yet  in  public  estimation  I  am  not  quite  sure  we  are  not 
going  backward — that  is,  our  standing  is  not  as  good 
as  it  used  to  be.  In  the  old  days,  thirty  or  forty  years 
ago,  there  were  some  outstanding  engineers  who  had 
considerable  sav  in  the  government  or  things  haying 
to  do  with  the  go\ernment.  I  am  not  quite  sure  that 
the  engineers  nowadays  have  quite  that  standing,  and, 
T  say  again,  I  think  it  is  entirely  our  own  fault,  because 
we  do  not  take  part  in  public  discussions.  Take,  for 
instance,  our  own  Canadian  Society  of  Civil  Engineers. 
How  manv  times  in  our  discussions  on  the  papers  that 
are  read,  how  many  times  are  there  discussions  on 
])ublic  questions?  T  do  not  mean  taking  one  jiolitical 
side  or  the  other,  but  just  discussing  the  great,  big 
I^roblems  that  are  before  Canada.  Very  rarely,  indeed. 
[  do  not  think  that  in  the  Parliament  of  Canada  to-day 
there  is  a  single  engineer ;  there  may  be,  but  I  do  not 
know  of  any.  I  do  not  believe  there  is  one  in  the  Sen- 
ate. Now,  if  we  do  not  take  part  in  discussions,  if  we 
do  not  take  part  in  the  government  of  the  country,  how 
can  we  expect  to  have  a  i)ublic  standing  You  know 
how  the  gcnernment  of  this  country  is  conducted.  It 
is  a  ))ure  democracy,  supposed  to  be  a  government  of 
the  people  by  the  people.  In  Parliament  there  are 
many  members  who  are  farmers,  many  ^vho  are  doc- 
tors, many  who  are  law3'ers — there  are  all  but  civil 
engineers.  It  is  the  same  wa}'  in  the  Senate.  If  that  is 
the  condition,  it  must  be  due  to  ourselves  that  we  are 
not  there.  Is  it  any  fault  of  the  government  or  of  the 
people  that  we  are  not? — that  we  have  not  the  public 
standing  we  ought  to  have,?  It  is  our  own  fault,  and  it 
is  a  lanK  we  hax'c  to  correct  if  we  want  tliis  public 
standing. 


One  reason,  it  seems  to  me,  why  we  are  in  this  con- 
dition is  that  we  lead  what  I  might  call  lives  that  are 
entirely  too  self-centred.  Every  one  of  ytju  is  thinking 
of  your  own  particular  little  job.  whatever  it  is.  wheth- 
er it  is  working  in  one  of  the  departments  or  whether 
you  are  chief  engineer  of  a  railway,  or  working  for  a 
railway  or  canal,  or  a  private  company.  You  are 
thinking  of  that  and  giving  your  whole  undivided 
attention  to  that  and  serving  the  private  interest  to  the 
best  of  vour  ability,  but  you  are  not  taking  part  in  the 
public  discussions. 

Public  Problems  for  Engineers  to  Solve 

It  seems  to  me  that  amongst  all  the  different  people 
in  Canada  the  engineer,  by  his  training,  is  the  one  best 
qualified  to  lead  and  direct  public  opinion-  You  know, 
in  a  young-  country  such  as  w'e  have  in  CaTiada,  most  of 
the  public  problems— not  all  of  them,  of  course,  but  a 
great  many  of  the  public  problems — are  engineering 
prolilems.  You  know  that  this  is  the  engineer's  age; 
thai  the  engineer  to-day  is  the  most  important  man  in 
the  world.  You  know  that  this  war  is  an  engineer's 
war;  instead  of  being  a  soldier's  war  it  is  an  engineer's 
war.  It  depends  on  the  gunnery  and  on  the  trenches, 
and  all  that,  a  great  deal  more  than  on  the  individual 
soldier.  This  is  an  engineer's  age,  and  engineers  should 
be  leading  the  public  and  guiding  them.  All  of  you 
know  that  from  vour  training,  from  your  very  training, 
vou  are  always  dealing  with  these  new  subjects.  For 
instance,  if  a  private  company  wants  to  develop  water 
power,  we  will  say.  they  cannot  do  it  without  going 
and  getting  an  engineer  to  report  on  it,  and  he  must 
report  not  only  on  what  might  be  called  the  purely 
construction  features,  but  must  also  report  on  the  busi- 
ness end  ;  must  tell  whether  this  power  company  is 
going  to  be  a  success  or  not,  and  must  forecast  its  earn- 
ing capacit}' ;  and  if  they  have  a  favorable  report  from 
an  engineer,  his  .standing  is  such  that  they  can  raise 
any  amount  of  money,  and  without  that  favorable  re- 
port they  cannot.  It  is  the  same  with  any  other  enter- 
prise— the  engineer  is  the  man  who  mu.st  tell  whether 
the  thing  is  going  to  be  a  success  or  not.  If  we  can  do 
that  with  pri\ate  enterprises,  why  not  with  public 
enterprises?  ^\'hy  are  we  not  reporting  to  the  public 
on  all  these  things?  We  are  not.  and  it  is  entirely  our 
ciwn  fault;  and  if  we  are  going  to  have  this  standing 
which  the  engineer  should  have — the  public  standing,  I 
mean — then  we  must  take  part  in  the  public  business 
of  the  country.  We  ought  to  mould  public  oi)inion  in- 
stead of  being  self-centred,  as  I  say.  Why.  the  very 
objects  and  aims  of  the  Canadian  .Society  of  Civil  Engi- 
neers are  self-centred.  I  have  here  the  o])ening  para- 
graph of  our  charter,  which  reads  : 

"\\'luTea.s  the  persons  liereinafter  named  have  bv  petition 
set  forth  that  it  is  desiral)le  that  they.-  together  with  sucli 
other  persons  as  may  be  hereinafter  associated  with  tlicni.  be 
incorporated  into  a  society  by  the  name  of  the  Canadian 
Society  of  Civil  Engineers,  havinR;  for  its  object  and  purposes 
to  facilitate  the  acf|uirement  and  interchange  of  professional 
knowledge  among  its  meinbers.  and  more  particularly  to  pro- 
mote the  ac<|uisition  of  that  species  of  knowledge  -nhich  has 
special  reference  to  the  profession  of  civil  engineering,  and 
further  to  encourage  investigation  in  connection  with  all 
branches  and  departments  of  knowledge  connected  with  the 
profession." 

Aims  Should  Be  Broadened 

That  is  what  we  were  organized  for.  Well,  now, 
those  are  all  very  fine  aims,  indeed,  but  are  there  not 
some  other  aims  we  ought  to  have?  Is  there  not  the 
possible  dissemination  of  this  knowledge,  the  guidance 
of  the  ])ublic  in  the  big  engineering  ciuestions?  There 
is  not  anything  whatever  said  about  that,  and  we  as  a 
society  and  as  individuals,  if  we  are  going  to  have  this 
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|Mil)lic  standing'  have  got  to  change  all  that.  And.  j^en- 
llt-nicn,  it  is  not  only  in  f,'overnmental  affairs  wc  niii^i 
do  tliat ;  we  must  also  do  it  in  provincial  and  municipal 
affairs.  Municii)al  affairs  present  certainly  a  very  wide 
field,  a  broad  field — one  in  which  we  can  do  a  tremen- 
dous amount  of  },^ood.  It  is  not  an  exaggeration  to  say 
that  municipal  govennnent  on  this  continent  is  proba- 
bly the  worst  in  the  world.  Now.  are  not  we  to  blame 
for  that  in  a  certain  measure?  We  are  engineers,  who 
are  dealing,  who  should  be  dealing,  with  such  <piestions 
as  that,  and  we  take  no  interest  in  it.  Don't  you  really 
think,  yourselves,  we  should  have  a  very  strong  inter- 
est in  it? 

What  J  wanted  to  drive  home  to  you  is  this;  that 
the  only  way  in  which  you  can  get  any  good  out  of 
anything  in  this  world  is  by  work.  The  only  way  in 
which  you  can 'get  any  ])ublic  recognition  whatever  is 
by  work-  If  you  want  recognition  from  the  i)ul)lic  you 
have  got  to  work  for  the  public.  If  ynu  do  n<it  want  to 
work  for  the  public  vou  won't  get  recognition.  If  >ou 
do  not  take  your  fair  share  in  the  load  of  governing 
this  country  you  cannot  expect  to  get  pulilic  recogni- 
tion. And  I  do  not  kn(jw  of  any  body  of  men  in  all 
Canada  who  are  better  fitted  by  their  training  to  guide 
public  opinion  than  the  engineers  of  Canada,  more 
esi)eciall\'  as  so  many  of  mir  great  public  j)r()blems  are 
engineering  |)rnl)leuis. 


Panama  Canal  Features  Described  to  the 
Canadian  Society  of  Civil  Engineers 

h"r(im  the  teclmical  ;in(l  lav  jxiints  of  view  no  paper 
presented  or  address  made  during  the  i)resent  session 
of  the  Canadian  Society  of  Civil  Kngineers.  Montreal, 
exceeded  in  interest  the  talk  on  March  22  by  Mr.  1  lenry 
Goldmark,  an  old  member  of  the  society,  who  resided 
for  several  years  in  Montreal  and  carried  out  several 
important  engineering  works  in  Canada.  I  lis  subject 
was  the  Panama  Canal,  the  gates  for  which  were  de- 
signed bv  Mr.  (joldmark.  The  attendance  was  unusu- 
ally large,  and  the  speaker  received  an  enthusiastic 
welcome,  particularly  from  his  old  friends,  including 
some  from  Ottawa.  The  address  took  the  form,  for  the 
most  part,  of  a  running  commentary  on  a  very  large 
number  of  slides  from  photos  taken  for  the  L'nited 
States  (iosernment.  The  outstanding  features  of  the 
undertaking  were  comprehensively  dealt  with,  and  Mr. 
Goldmark  also  lightened  his  speech  with  (piiel  humor- 
ous touches. 

After  a  i)rief  historical  review,  in  which  a  tribute  to 
the  excellent  work  done  by  the  h'rench  engineers  on 
the  canal  was  made.  Mr.  Goldmark  described  in  detail 
the  Gatnn  and  Pacific  locks,  the  coaling  station — the 
largest  in  the  world,  and  ca|)able  of  dealing  with  2,486 
tons  per  day — the  Ijreakwalcr.  the  dams,  the  dry-dock, 
emergency  dam,  and  the  Cclcbra  cut.  Me  stated  that  as 
the  result  of  experience,  it  w^as  now  definitely  known 
that  the  lock  canal,  as  recommended  by  the  board  of 
engineers,  was  the  best  type  for  navigation  purposes, 
and  that  the  sea  lexel  type  was  not  as  efficient  as  the 
one  adopted.  In  referring  to  the  gates  for  the  locks,  he 
also  stated  that  '^2  gates  were  under  construction  at 
one  time — the  means  adopted  for  making  the  gates 
water-tight  had  (iroved  very  efficient.  Mr.  Goldmark 
dealt  at  length  with  the  slides,  and  told  of  the  million- 
ol  feet  of  soil  which  had  also  been  forced  up  from  liu 
bottom  of  the  canal.  The  risk,  however,  of  slides  was 
now  getting  less.  The  government  provided  free  (|uar- 
ters.  light,  coal,  and  wood  for  the  emiiloyees.  and.  s;iid 
the  sjieaker.  they  had  to  stop  building  married  <|uarters 


owing  to  the  expense,  with  the  result  that  a  man  had 
sometimes  to  wait  a  year  and  a  half  before  he  could  get 
married.  Men  of  twenty-two  nationalities  were  en- 
gaged in  constructing  the  canal,  and  this  entailed  dif- 
ferent cooking  for  every  nationality.  The  negroes 
formed  the  bulk  of  the  workers,  while  the  Spaniards 
were  the  most  intelligent. 

.\  brief  discussion  followed,  in  which  Messrs.  A.  D. 
Swan,  Julian  C.  Smith,  and  C.  R.  Coutlee— all  of  whom 
have  visited  the  canal — and  others  took  part.  The 
speakers  agreed  with"  the  chairman.  Mr.  J.  M.  Robert- 
son, that  the  address  had  not  only  been  informative, 
but  had  proved  of  more  than  passing  interest. 

At  the  conclusion  of  the  speeches  Mr.  R.  .\.  Ross 
presented  the  (jzowski  medals  awarded  to  Messrs. 
Julian  C.  Smith,  R.  M.  Wilson,  and  Henry  lloigate  for 
their  papers  on  the  Cedars  Rapids  development. 


Expenditures  for  Harbor  Work  at 
St.  John,  N.  B. 

In  his  annual  report  for  the  year  1916,  Mr.  Wm. 
.Murdoch,  city  engineer  of  St.  John.  N.B.,  describes 
repair  work  on  the  harbor  wharves  and  gives  a  state- 
ment <jf  expenditures.  In  connection  with  .South  Rod- 
ney wharf,  the  total  expense,  including  both  operation 
and  maintenance  work,  amounted  to  $31,274.07.  Of 
this  sum,  $2.S25.44  was  expended  for  track  repairs,  517 
new  ties  being  placed,  stringers  renewed  in  some 
])laces  and  new  ])rops  put  up  where  settlement  had 
(^iccurred.  There  was  also  $1,550  re(|uired  for  fenders 
and  i)latform  re])airs.  Considerable  repair  work  was 
also  carried  out  on  the  Union  wharf,  the  most  import- 
ant of  the  city's  wharf  properties.  Forty-eight  new 
l)iles  were  driven,  averaging  about  35  feet  in  length : 
51  new  caps  placed  ;  seven  bents  cut  off  at  ground  level 
and  new  forms  built  upon  the  remainders  of  the  piles; 
246  new  stringer  members  averaging  fully  12  feet  ir 
length,  and  6.^2  new  ties  laid:  320  new  braces  placed 
transversely  and  longitudinally,  being  secured  to  pile- 
with  screw  bolts  and  nufs ;  trackmen's  walks  renewed 
three  bumpers  repaired.  The  cost  of  this  particulai 
wt)rk  amoimted  to  $f),771.42.  while  the  entire  expensi 
in  connection  with  the  wharf  totalled  $59,632.95.  A- 
the  trestles  are  likely  to  continue  causing  considerabh 
annual  outlays.  Mr.  Murdoch  reconmiended  that  they 
be  done  away  with  by  tilling  with  ballast  and  building 
u|)  to  the  track  level.  The  expenditure  rcc^iiired  in 
connection  with  the  old  crib  structure,  known  as  thi 
C.  P.  R.  wharf,  amounted  to  $1.8<)4..?9.  Other  itetn- 
were:  $1,704.42  for  dock  fencing  at  Sand  Point  and 
miscellaneous  work,  recpiested  liy  the  military  authori- 
ties;  operation  of  hoisting  scow,  $410.65;  expense- 
such  as  office  rents,  salaries,  etc.,  $9,236.54.  Mr.  Mur 
doch  also  made  a  suggestion  regarding  the  locating 
of  a  dock  in  the  upper  part  of  the  harbor.  The  site 
recommended,  he  said,  was  highly  desirable,  being  well 
in  from  storms,  entirely  free  from  ice  and  strong  cur- 
rents, and  affording  3.800  lineal  feet  of  wharf  front, 
centrally  situated  on  the  line  of  the  proposed  harbor 
bridge.  Borings  had  shown  that  such  a  wharf  could 
have  35  feet  in  depth  of  water  along  the  entire  front 
suggested,  without  excavating  rock. 


The  International  Clay  Protlucts  Bureau.  Kansa> 
City.  Mo.,  have  just  issued  a  Iwoklet  entitled  "The 
I  lay  Pipe  Hook."  This  publication  deals  fully  and 
exclusively  with  vitrified  clay  pijK"  and  drain  tile 
Copies  may  be  obtained  on  request  U)  the  Bureau. 
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New  Town  Hall  at  Orillia 

THE  rebuilding  of  the  town  hall  at  Orillia,  Ont., 
has  just  recently  been  completed  at  a  cost  of 
some  $71,000.  This  new  hall  replaces  an  old 
building,  erected  about  twenty  years  ago,  which 
had  been  gutted  by  fire.  It  is  a  handsome  brick  struc- 
ture, with  Indiana  stone  trimmings,  situated  in  the 
centre  of  the  town  and  svuTounded  by  ample  grounds 
which  set  it  ofif  to  advantage.  'I'he  hall  contains  not 
only  the  municipal  oiSces,  but  also  a  large  auditorium 
which  is  to  be  )ised  as  a-  theatre.  In  the  reconstruc- 
tion of  the  building  the  side  walls  of  the  old  structure 
were  retained  and  .extensions  added  at  the  front  and 
rear.  The  dimensions  are  144  ft.  long  by  60  ft.  wide 
and  the  height  to  the  top  of  the  roof  is  about  65  ft. 
On  the  ground  floor  of  the  hall,  there  is  the  en- 
trance vestibule,  an  extension  from  the  old  building, 
finished  with  a  vaulted  cement  ceiling.  Then  there 
is  the  main  lobby,  which  contains  the  fireproof  stair- 
case leading  to  the  auditorium  on  the  second  floor,  and 
gives  access  to  the  main  corridor  approaching  the 
council  chamber.  Flanking  it  are  two  circular  towers. 
The  council  chamber  is  40  ft.  x  30  ft.  in  dimensions 
and  accommodates  150  people.  Off  this  chamber  are 
the  ])olice  offices  and  councillors'  retiring  rooms.  These 
in  turn  are  approached  from  the  south  side  through  a 
square  entrance  tower,  which  also  contains  an  exit 
from  the  auditorium  above.  At  the  rear  of  the  build- 
ing are  the  market  and  rest  rooms. 

The  second  floor  of  the  building  is  given  over  to 
the  auditorium,  which  is  of  fireproof  construction  and 
fitted  out  to  meet  theatrical  requirements.  The  stage 
gives  accommodation  that  is  surpassed  only  by  that 
afforded  by  the  largest  city  theatres.  The  balcony 
is  built  on  the  cantilever  plan  and  there  are  only  two 
pillars,  which  are  located  at  the  back  of  the  house,  and 
do  not  form  an  obstruction,  so  that  there  is  a  clear 
view  of  the  stage  from  all  the  seats  in  the  theatre. 
The  ceiling  is  of  segmented  panelling  and  the  prosce- 
nium arch  is  surrounded  by  an  enriched  decorated 
plaster  ornament.  The  theatre  is  also  used  for  motion 
])icture  display.  The  o])erating  room  for  the  projec- 
tor is  fireproof  in  itself,  the  floors,  walls  and  ceiling,  be- 
ing of  reinforced  concrete  and  protected  by  fire  doors. 
-Vccess  1,0  the  balcony  is  provided  by  staircases  con- 
tained in  the  two  circular  towers  which  flank  the  main 
lobby.  Theatrical  equi])ment  can  be  elevated  to  the 
stage  by  means  of  an  elevator  at  the  rear  of  the  build- 
ing.     The    auditorium    has    accommodation    for    1,000 


people  and  has  nine  exits,  including  the  entrance.  It 
is  lighted  by  two  large  semi-indirect  electric  fixtures, 
about  4  ft.  6  ins.  in  diameter,  specially  designed  fea- 
tures in  staff  plaster. 

The  erection  of  the  town  hall  was  sujierintended 
for  the  council  by  Mr.  Bennett,  of  Orillia.  The  rough 
carpentry,  concrete  work  and  masonry  was  carried  out 
by  day  labor  and  the  balance  of  the  work  by  contract. 
AIcGregor  &  Mclntyre,  Toronto,  had  the  contract  for 
the  steel  work ;  also  the  ornamental  iron  stairs  and 
steel  fittings  for  the  stage.  Other  contracts  were 
awarded  as  follows : — Harry  Alexander,  Inc.,  Toronto, 
electrical  work;  A.  Matthews  &  Co.,' Toronto,  gal- 
vanized iron  and  roofing  work,  also  fire  door  work ; 
J.  R.  Eaton  &  Sons,  Orillia,  interior  woodwork ;  E. 
Latimer,  Orillia,  plumbing  and  heating ;  W.  H.  Price, 
Orillia,  stone  work;  elevator,  Otis-Fensom  Co.,  To- 
ronto. The  James  Morrison  Krass  Co.,  Toronto,  sup- 
plied the  electric  light  fixtures,  and  the  Canadian  Allis- 
Chalmers  Co.,  Toronto,  brass  railings  and  curtain 
equipment. 

The  building  was  designed  by  Messrs.  Burke,  Hor- 
woiid  and  \^'hite,  Toronto. 


A  Peterboro  Factory 

For  the  Manufacture  of  Dairy  Machinery— Descrip- 
tion of  Buildings  and  Equipment— 15  Acres 
of  Ground  Area 

Til  1{  plant  of  the  De  Laval  Company,  Ltd.,  Peter- 
boro, Ont.,  consists  of  (a)  the  creamery  and 
milk  plant  machinery  factory  building,  which 
is  585  ft.  long  by  110  ft.  wide;  (b)  the  finished 
goods  warehouse  and  shipping  department,  which  is  a 
two-storey  building,  approximately  220  ft.  by  110  ft., 
with  mezzanines;  and  (c)  the  cream  separator  part  of 
the  factory,  which  is  approximately  220  ft.  by  110  ft. 

These  three  buildings  are  joined  together  by  a  well- 
designed  wall  and  covered  walk,  with  a  large  orna- 
mental iron  gate  on  each  side  of  the  office  building  at 
the  entrance  to  the  factory  yards. 

The  separator,  factory  and  creamery  machinery  fac- 
tory are  one-storey,  saw-tooth  roof  construction,  with 
a  north  light.  Five  inches  of  tar  concrete  was  used  as 
a  floor  base,  on  top  of  which  were  laid  3-in.  planks, 
and  then  on  top  of  these  the  hardwood  maple  flooring. 
The  buildings  themselves  are  of  concrete  base  and 
concrete  walls  up  to  the  windowsills.  with  a  water- 
table  running  all  around  at  that  height.  The  walls 
from  the  concrete  up  are  of  light-colored  brick,  capped 
at  the  top  by  tile  covering.  The  roofs  are  of  Johns 
Manvillc  construction.     .Ml  trusses  and  pillars  are  of 
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Tactories  of  the  De  Laval  Company,  Limited,  at  Peterboro,  Ontario 
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slccl.  Tlu'  plain  i>  equipped  witli  lirc-dnor.-,,  wiili  lii> 
iblc  links  lluuiiiiliout,  and  is  sprinkler  e(iiii])ped,  niak- 
inj;-  il  absoltitely  lireproof,  or  as  near  as  it  is  possible 
to  be.  All  pipes,  wires,  etc.,  of  any  natnre  whatever 
are  run  from  one  building  1(j  the  other  tiiroujjii  a  ecjn- 
erete  tunnel  about  four  feet  square,  which  runs  down 
one  side  of  each  building-  and  across  under  the  walk, 
so  that  no  dij;Rinf^  or  troul)le  of  any  kind  is  e.xperienceil 
when  it  is  necessary  to  connect  with  the  pii)es  or  wire  - 
(jr  make  repairs. 

The  roof  on  the  linislud  floods  warehouse  is  oi  a 
monitor  type.  .Monf^siilc  of  this  warehouse  is  a  de- 
pressed track,  into  which  each  day  the  cars  are  switch- 
ed tor  unloadin;^  or  loading  of  goods  bclongini;  in  that 
department. 

A  tinniiifi-  room  of  wood  structure,  sprinklered  and 
otherwise  protected,  is  provided  between  the  finished 
jjfood?  warehouse  and  the  separator  factory,  wherein 
all  of  the  tinninjj  required  in  the  company's  manufac- 
tures is  accomplished. 

Concrete   walks   connect    the    unloading    conccjurse 
alony:side  the  depressed  track  with  the  se])aratipr  jtc 
t(ir\-  rou.i;h  stores. 

(  )ii  each  side  of  the  lari^e  iron  <;ates  are  provided 
liDSO   houses,    with    nivproNinialch'    1 /KX*    ft.    nf   i-eniil;i'' 


lold  Mine  Buildings 

At  Timmins   Ont.  — Timber   Frame   Construction 

Designed  to  Accommodate  Specialized 

Metallurgical  Machinery 

Tl  1 1",  drawings  in  i*"ij{!>-  1  and  2  illustrate  types  ol 
mill  building;  desij(n  in  use  on  the  property  of 
the  Jlullinf^er  Consolidated  Cold  Mines,  Ltd., 
at  Timmins,  Ont.  The  buildinf;s  were  con- 
structed last  year.  Fig.  1  is  a  cross-section  of  timber 
frame  stamp  mill  building,  these  bents  illustrated  being 
built  on  14  ft.  centres.  The  bents  are  of  timber  fram- 
ing, with  10  X  10  in.  posts  and  trusses  of  8  x  8  or  8  x  10 
limbers.  The  intermediate  flat  trusses  G  and  F  sup- 
p(jrt  concentrating  tables,  while  heavy  machinery  and 
tanks  are  installed  below  on  ccjncrete  foundations  built 
up  from  grade.  A  large  timber  (jre  bin  runs  the  entire 
length  of  the  building,  shown  in  dotted  lines,  the  roof 
trusses  A  and  U  being  each  half  supported  on  this  bin. 
The  bin  is  constructed  entirely  of  I5ritish  Columbia 
tir,  with  cast  irfin  liearing  caps  used  at  the  joints 
where  necessary  to  reduce  the-  compression  across 
grain  of  timbers  to  a  maximum  of  250  pounds  pei- 
s(|uare  inch.     The  bin  ha^  a  capai-jtv   i.f  ]t\  !,,iw  ,.!  .,r,- 
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Fig.  t— Sectton  of  limber  frame  stamp-mill  buildinii  at  Hollingtr  gold  mines 


luiderwriters'  tire  hose,  interchangeable  with  I'etcr- 
boro  city  hose.  Fire  hydrants  arc  planted  throughotit 
the  yards,  and  a  1,000-gallon-per-ininute  (ire-i)ump  has 
been  installed  in  a  room  of  its  own  next  to  the  boiler- 
rooms.  This  is  under  steam  continually,  and  is  con- 
nected with  a  covered  cistern,  which  holds  150,000  gal- 
lons of  water,  so  that  if  at  any  time  there  might  be  no 
pressure  on  the  city  mains  the  plant  would  be  pro- 
tected on  account  of  its  own  unit. 

The  company  has  over  a  half-mile  of  railroad 
switches  on  its  property,  one  being  the  depressed  track 
above  referred  to.  Track  No.  2,  which  runs  up  and 
along  the  hardwood  lumber  sheds  and  creamery  fac- 
tory building,  and  Track  No.  1,  which  runs  up  along 
the  loading  concourse  on  the  silo  department  side  of 
the  factory. 

The  boiler-room  contains  two  125  h.p.  boilers,  with 
the  usual  assortment  of  condensers,  pumps,  etc.,  and  a 
Westinghonse  high-speed  engine,  ^fost  of  the  power 
required  in  the  factory  is  hydro. 

The  company's  line  of  manufactures  includes  I  )e 
'Laval  cream  separators,  Alpha  milk  and  cream  pasteur- 
izers, creamerv  and  dairy'  churns,  and  other  machin- 
ery, vats  of  all  sorts,  bottle  fillers,  bottle  washers,  and. 
in  fact,  anything  that  may  be  thought  of  in  connection 
with  the  handling  of  milk.  .VNo  Tdenl  green  fo<'d  <ilo-;. 
The  q:roiuid  area  is  15  acrc^ 


per  foot  nm  of  length,  and  is  200  feet  long.  Cast  iron 
bearing  caps  are  also  used  in  the  building  construction 
where  necessary  to  prevent  crushing  of  timber. 

Siding  and  Roofing 

The  building  is  sheeted  with  a  double  layer  of  1  in. 
rough  lumber  on  2  x  6  studs.  sj)aced  24  in.  apart,  with 
tar  pa]KM-  between  layers,  and  covered  with  No.  lb 
gauge  galvanized  iron,  with  a  layer  of  building  paper 
beneath.  The  roof  is  constructed  in  the  sanie  manner, 
on  2  X  8  purlins.  This  method  of  sheeting  and  roofing 
gives  adequate  insulation  during  the  extreme  winter 
conditions  without  excessive  heating  cost. 

Fig.  2  shows  the  typical  cross-section  of  the  tank- 
house,  the  upper  section  showing  trusses  over  tanks, 
these  bents  being  in  pairs,  with  rows  of  columns  be- 
tween tanks  as  in  the  lower  .section.  This  type  of  build- 
ing was  develbpeil  to  house  tanks  40  ft.  in  diameter  by 
15  ft.  6  in.  deep,  provide  support  for  the  mechanicai 
rakes  oi)erating  in  the  taiiks,  and  at  the  sanje  lime  re- 
duce waste  space  and  consequent  cost  of  heating  to  a 
minimum. 

Truss  Loading 

In  addition  to  the  usual  dead  and  snow  load,  each 
pair  of  trusses  spanning  a  tank  may  be  called  on  to 
carry  an  additional  load  of  5.000  pounds  each  on  two 


THE    CONTRA  CI     K  i:(  (  »R  1) 


April    II.    I  UK. 


lower  chord  ]5anel  points,  when  the  mechanieal   rakes 
supported  on  them  are  lifted. 

The  tanks  are  built  at  elevations  diti'erin^-  b}'  2  ft. 
6  in.  each  for  metallnrejical  reasons,  and  this  factor  de- 
termined the  slope  of  room.  The  depth  of  truss  was 
hxed  jirimarily  to  permit  headroom  for  the  operatint;- 


the  s(jcielv"s  council  and  to  the  secretaries  of  the  Ot- 
tawa and  Toronto  branches  of  the  society.  The 
Rotary  Club  of  Ottawa  has  requested  the  Dominion 
(jood  Roads  .Association  to  provide  a  speaker  to  give 
an  address  on  good  roads  at  the  club's  luncheon, 
scheduled  for  the  openinij^  day  of  the  cons^ress.     The 
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Fig.  2  (a)— Cross  section  of  tank  house,  Holllnger  gold  mires  ;  trusses  are  used  above  tanks. 
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Fig.  2  (b)~Cross  section  of  tank  liouse,  Hollinger  gold  mines;  columns  are  located  between  tanks. 


platforms,  runways,  and  the  necessary  mechanical 
transmission  for  operatinsj  the  rakes  in  the  tanks. 

The  buildinj^s  are  liiihted  by  two  windows  on  each 
.iide  of  the  square  monitors  on  the  roof  over  each  tank, 
which  gives  light  just  where  required.  The  monitors 
also  provide  necessarj'  additional  headrocjui  for  lifting; 
the  mechanical  rakes. 

The  building  is  covered  with  a  iJarretl  Specifica- 
tion roof,  laid  on  IJ/2  in.  T.  and  G.  planks.  The  purlins 
are  4  in.  x  10  in.,  spaced  about  3  ft.  6  in.  At  the  present 
time  the  building  contains  32  tanks,  each  40  ft.  in 
diameter. 

Both  buildings  descrijjed  above  are  fitted  with  auto- 
matic wet  pi]3e  sprinkler  system  throughout. 


Added  Features  at  Good  Roads  Congress, 
April  10-14 

The  fourth  Canadian  and  International  Good  Roads 
Congress  will  l)e  opened  by  His  lixcellency  the  Cjov- 
ernor-General  in  the  Horticultural  Building.  Lans- 
downe  Park,  Ottawa,  on  April  10,  at  2.30  p.m.  Several 
important  additions  have  been  made  to  the  pro- 
gramme. Alex.  Fraser,  of  the  Quebec  Department  of 
Highways,  will  read  a  paper  on  '"The  Correction  of 
Alignments  and  Grades  in  Existing  Highways."  T. 
Linsev  Crossley,  of  Toronto,  will  deal  with  "Asphalt 
Pavements,"  and  C.  A.  Mullen,  of  Montreal,  will  have 
a  paper  on  "Specifications  and  Contracts  for  Pa\e- 
ments." 

Engineers'  Interest 

The  Canadian  Society  of  Civil  Ju:gineers  is  taking 
an  unusual  interest  in  the  forthcoming  congress.  Its 
president,  J.  S.  Dennis,  assistant  to  the  president  of 
the  Canadian  Pacific  Railway,  has  personally  accepted 
an  invitation  to  be  present,  and  has  been  instrumental 
in  having  forwarded  an  invitation  to  each  member  of 


( )ttawa-Prescott  Highway  Association  will  exhibit  at 
the  congress  some  miniature  reproductions  of  model 
roads,  with  others  that  are  not  models  of  what  roads 
should  be. 


Granite  and  Marble  Dealers'  Officers 

The  following  officers  were  elected  at  a  convention 
of  the  Granite  and  Marble  Dealers'  Association  of  the 
Province  of  Quebec  held  in  Montreal:  President,  Jas. 
Brunet,  Cote  des  Neiges ;  1st  vice-president,  Jas.  Nor- 
ris,  M.P.,  Aubrey;  2nd  vice-president,  A.  L.  Smith, 
Montreal ;  secretary  and  treasurer,  Jos.  Murphy,  Mont- 
real ;  Sergt.-at-Arms,  G.  E.  Tremblay ;  and  Chairman 
of  District  Committee,  H.  S.  MacLeod.  It  was  de- 
cided to  take  measures  to  organize  the  trade  in  other 
provinces  now  without  such  branches  and  to  endeavor 
to  get  quarry  men,  manufacturers  and  retail  dealers 
to  work  in  closer  relations.  A  mid-summer  meeting 
will  be  held  in  Quebec  and  the  next  convention  in 
Montreal. 


G.S.C.E.   Organizing  a  Technical   Branch 
for  Students 

The  Council  of  the  Canadian  Society  of  Civil  En- 
gineers have  decided  to  organize  a  technical  branch  in 
connection  with  the  students  to  deal  with  matters  of 
interest  to  that  section.  The  secretary,  Mr,  Fraser  S. 
Keith,  has  been  requested  to  work  out  the  details  of 
a  scheme. 


A  serious  shortage  of  pulpwood  in  Canada  during 
the  present  year  was  predicted  recently  by  J.  A.  Both- 
well,  of  the  Brompton  Pulp  and  Paper  Company,  and 
chairman  of  the  Mechanical  Pulp  &  Paper  Associa- 
tion. 
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Derrick  Fails  from  Dry  Rot 

Recent  Serious  Accident  to  Wooden  IJerrick 

Draws   Attention    to   This    Danger — 

Outside   Appears  Sound 

Fkl'iyUlCX'l'  aicidciits  to  lioistiiij^  rij^s  sliow  that 
derricks  and  otlier  erection  ai)|)aratiis  should 
l)e  j4i\'cii  more  attention  by  their  designers  and 
by  the  contractors  and  inspectors.  The  vari- 
ous i)arts  siiotild  be  strong  enough  to  resist  any  pro- 
bable combination  of  stresses  that  may  come  upon 
them  in  different  p(jsitions  with  a  reasonable  factor  of 
safety,  and  the  timbers  and  caliles  sh(nild  be  carefully 
examined  before  use  on  each  piece  of  work  and  at 
other  regular  inter\als  to  sec  that  they  are  in  safe  con- 
dition. Derrick  timbers  should  not  be  left  ex])osed  to 
the  weather  for  long  ])eriods  when  not  in  use;  they  are 
almost  certain  to  be  attacked  by  dry  rot.  Painting  the 
outside  may  hasten  and  not  prevent  this.  The  danger 
of  dry  rot  is  well  illustrated  in  a  fatal  derrick  failure 
recently  occasioned  in  coimectifm  with  the  erection  of 
a  public  building  is  I'ortland.  The  boom  of  a  stiff-leg 
derrick  broke  near  the  ui)i)er  end  and  dro])ped  a  roof 
truss  to  the  street.  Two  steel  workers  were  riding  to 
the  roof  on  the  truss;  one  fell  with  it  and  was  killed: 
the  other  jimiped  or  was  shaken  off  inside  the  building 
and  escaped  serious  injury.  Three  roof  trusses  besides 
the  one  that  drop])ed  and  several  roof  beams  were 
damaged.  The  toj)  of  the  wall  was  crushed  f(jr  a  short 
distance,  and  a  section  of  scaffolding  was  destroyed. 
ISrokcn  pieces  of  wood  from  the  end  of  the  boom  were 
foinul  to  be  seriously  affected  bv  drv  rot.  although  the 
outside  appeared  to  be  sound. 

Boom  Appeared  to  Be  Sound 

The  derrick  consisted  of  two  stiff  legs  ])laced  at 
right  angles  to  each  other,  a  mast  approximately  30  ft. 
high,  and  a  boom  with  a  reach  of  W  ft.  The  main  boom 
was  70  ft.  long  and  1.5  in.  or  16  in.  in  diameter  at  the 
larger  end.  It  was  spliced  out  to  a  length  of  ^X)  ft.  by 
lapi)ing  another  round  timber  about  40  ft.  along  the 
under  side  and  lashing  the  two  together  with  wire  rope 
at  the  ends  and  centre  of  lap.  The  contractor  stated 
that  this  timber  was  five  years  old,  and  that  it  had  been 
stored  in  their  open  yard  when  not  in  use.  where  it  was 
exposed  to  the  weather.  When  new  it  had  been  given 
a  coat  of  linseed  oil  and  one  of  green  paint.  He 
thought  that  an  outside  examination  would  not  have 
indicated  imsoimdncss.  and  that  the  steel  workers 
would  not  have  ridden  on  the  truss  if  they  had  con- 
sidered it  unsafe. 

There  were  two  lifting  blocks — one  at  the  end  of 
the  m.iin  boom  and  one  at  the  end  of  the  spliced  length. 
Thev  had  a  four-])art  steel  cable,  and  the  same  line  ran 
through  both,  so  that  the  strain  was  divitlcd  about  pro- 
portionately between  them.  The  hoisting  line  ran 
from  the  lower  hoisting  block  to  a  sheave  close  to  the 
end  of  the  boom,  followed  the  top  of  the  boom  to  the 
mast,  and  passed  down  through  the  turning  pivot  to 
the  engine,  which  was  located  on  the  main  lloor  of  the 
;iuditorium. 

Details  of  Boom 

The  lioom  was  10'/.  in.  in  diameter  at  the  tip;  it  had 
a  vertical  slot  2  in.  wide  and  1,3  in.  long  for  the  hoisting 
line  sheave,  a  collar  formed  of  two  pieces  of  1  in.  x  6  in. 
metal  with  I'j  in.  bolts  and  heavy  shackles  for  the 
hoisting  and  boom  raising  blocks.  There  wa!<  a  ,'i  in. 
X  4  in.  strap  on  each  side  liooked  around  the  outer  edge 
of  the  collar  and  extending  back  about  3  ft.  Four  -li  in. 
bolts  and  an  \^4  sheave  pin  ran  through  both  straps 


;iiid  the  Miiinei.  Ilieie  wa>  .iii  oni  ii>ii  i/.<  ml.ii  >inir\ 
1  xtending  from  the  tip  to  a  p<jint  beyond  the  inner  bolt, 
and  an  old  vertical  crack  running  both  ways  from  the 
sheave  slot,  which  divided  the  end  of  the  stick  into 
four  ))arts.  There  was  also  rpiite  a  large  sound  knot 
near  the  end.  The  break  that  causerl  the  accident  was 
cl(jse  to  the  imier  ^  in.  bolt. 

The  accident  occurred  when  the  derrick  vva.->  lilting 
a  .^,100  pound  truss.  The  truss  iiad  been  lifted  some 
distance  above  a  wall,  &)  ft.  high,  and  roof  framing. 
and  turned  at  right  angles  to  the  wall.  The  IxKini  was 
at  an  angle  of  nearly  43  degrees.  Two  or  three  sharj) 
reports  like  ritle  shots  were  heard  by  bystanders  a  few 
seconds  before  the  truss  reached  this  i)osition.  They 
appeared  to  come  from  the  end  (.if  the  Ixjom.  The  end 
suddenly  snapped  off  three  feet  from  the  tip.  the  truss 
dropped  on  the  outer  roof  beam,  slipped  down  across 
the  wall,  and  fell  to  the  street,  carrying  away  the  scaf- 
folding as  it  fell.  The  blocks  and  cable  went  with  it, 
and  some  cable  was  reeled  from  the  drum  of  the  engine. 
The  I)oom  immediatelv  drop])ed  to  the  roof,  striking 
transversely  another  boom  that  was  lying  over  a  truss, 
swimg  violently  downward,  and  split  two  or  three 
large  |)ieces  from  the  end,  one  or  two  of  which  fell  to 
the  ground.  Some  electric  wires  on  poles  nearly  a.s 
high  as  the  wall  were  broken  by  the  falling  truss.  The 
current  was  conducted  to  the  roof  stvel,  and  several 
workmen  in  contact  with  it  received  shocks.  The  10 
in.  beam  that  was  struck  by  the  truss  was  sheared  oft 
diagonally  through  the  web  at  that  end. 

Dry  Rot  Sapped  75  Per  Cent,  of  Strength 
An  examination  ,,\  the  broken  timber  shmved  that 
it  was  S(}  affected  by  dry  rot  near  the  end  that  proba- 
bly not  25  per  cent,  of  the  strength  remained.  Fungus 
growth  was  present  in  some  of  the  splits.  There  was 
a  thin  shell  of  quite  sound  wood  outside.  Its  condi- 
tion could  have  been  determined  by  boring  a  few  holes 
in  it.  or  proi)ably  by  percussion.  It  had  verv  likelv 
been  strained  to  the  breaking  point  by  .some  previous 
load.  The  shape  of  the  end  connection  and  the  fact 
that  the  spliced  piece  was  not  in  line  with  the  main 
boom  would  cause  considerable  eccentric  stress  when 
the  boom  was  in  its  lower  positions.  The  brake  on  the 
engine  may  have  slipped  and  produced  a  shock  on  the 
cable;  it  was  seen  to  slip  a  day  or  twt>  later. 

Steel  erectors  .shindd,  as  far  as  possible,  keep  the 
workmen  from  riding  on  loads,  and  thev  should  be 
made  more  re.spousible  by  law  for  the  proper  constrnc- 
ti(ni,  care,  and  inspection  of  derricks  and  other  erection 
equipment.  This  is  not  limited  to  steel  structures,  but 
.ipplics  to  tho.se  of  other  materials.  Scaffolds  on  frame 
buildings  are  often  built  in.securely  and  sometimes 
cause  accidents.  I*rol)al)lv  most  accidents  could  be 
|)revented  by  a  little  care  and  forethought.  Hut  it  has 
generally  been  the  practice  to  give  consistent  attcnti<m 
to  the  design  and  superintendence  of  permanent  build- 
ings, and  none  to  the  temporary  structures  used  in 
their  construction.  It  is  not  right  to  entirely  slight  the 
latter. 


Spontaneous  ignition  of  wT)od,  according  to  a  paper 
read  by  Frederick  J.  Ho.xie  at  the  annual  meeting  of 
the  .American  Society  of  Mechanical  luigineers,  is  un- 
doubte<lly  intimately  associated  with  spontaneous  igni- 
tion of  charcoal.  In  dwellings  an<l  factories  many  of 
the  fires  originate  in  the  wiKxIwork  near  steampipes 
or  other  heating  appliances  which  are  kept  at  temper- 
atures far  below  the  ignition  point  of  wood  and  are 
the  result  of  siwntaneous  ignition  of  charcoal  formed 
by  slow  combtistion  over  extended  periods  of  time. 
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Practical  Hints  for  the  Contractor 

that  may  save  him  time  and  money.     If  you  know  any  labor-saving  scheme, 
send  it  in — preferably  with  illustrations.     We  will  pay  for  all  accepted  articles. 


Si 
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Portable  Water  Heater  Made  from  Old 
Stove  and  Barrel 

A  portable  water  heater  used  very  successfully  in 
building'  small  concrete  structures  for  irrigation  canals 
is  shown  in  the  sketch,  taken  frdm  Engineering^  Re- 
cord. As  the  structures  a\eraged  between  6  and  10 
cubic  yards  of  concrete  each,  it  was  necessary  to  have 
some  means  of  heating  the  water  that  could  be  moved 
easily  and  quickly. 


Portable  water  heater  mounted  on  sled. 

The  heater  built  consists  of  a  common  sheet-iron 
heating  stove,  inside  which  was  fitted  a  coil  of  1-inch 
black  iron  pipe  with  three  turns,  the  ends  of  which 
were  fastened  into  the  sides  of  the  water  barrel  with 
lock  nuts.  The  stove  and  barrel  were  wired  securely 
to  a  stoneboat.  When  the  concrete  mixer  was  moved 
from  place  to  place  the  heater  was  pulled  along  behind 
with  ease. 

A  similar  arrangement  was  also  used  for  heating 
water  in  making  concrete  pipe  in  an  enclosure  during 
winter  months.  The  cost  of  securing  hot  water  with 
this  rig  was  reduced  to  a  minimum  by  using  scrap 
pieces  of  form  lumber. 


Soot  Dislodged  from  Stacks  by  Gun 

A  gun,  made  by  drilling  a  hole  in  the  centre  of  a 
piece  of  shafting,  and  loaded  with  blasting  powder, 
tamped  with  dry  clay  and  fired  by  fuse,  can  be  used  to 
clean  the  soot  from  any  type  of  stack  or  >.-himney  with- 
out injuring  it.  In  describing  this  method,  the  Du  Pont 
Magazine  suggests  that  to  make  such  a  cannon  of  con- 
venient size  a  hole  1^4  '"•  in  diameter  may  be  drilled 
10  in.  into  one  end  of  a  14-in.  piece  of  4-in.  shafting.    A 


small  t()uch-h(.)le  should  be  drilled  into  the  side  of  the 
large  hole  near  its  lower  end.  The  proper  charge  con- 
sists of  FFF  blasting  powder  poured  into  the  large 
hole  to  within  2  in-  of  the  top  and  tamped  with  dry 
clay.  The  cannon  is  fired  by  a  short  piece  of  fuse. 
This  charge  is  sufficient  for  a  stack  100  ft.  high,  al- 
though the  number  of  shots  necessary  to  clean  a  stack 
thoroughly  depends  on  its  condition  as  well  as  on  its 
size.  Ordinarily  three  or  four  shots  will  suffice.  It  is 
stated  that  one  of  the  largest  pianufacturing  companies 
in  this  countr3'  has  u.sed  this  method  for  several  years 
in  its  indu.strial  ])lants  without  accident  or  injinw  to 
anv  of  its  stacks. 


Scaffolding  for  Removing  Forms 

The  rcmo\a!  of  forms  of  high  buildings  call  for 
some  kind  of  scaffolding  that  can  be  handled  rapidly. 
A  type  used  on  a  recent  job  is  illustrated  in  "Concrete," 
and  the  adoption  of  this  idea  may  prove  useful  in  many 
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Scaffold  to  remove  forms  of  high  buildings. 

places.  As  indicated,  hooks  of  \]/ji-\n.  steel  were  made 
and  hung  over  a  plank  supported  on  the  shore  heads. 
They  cairied  a  plank  on  edge,  over  which  the  flooring 
was  laid,  which  formed  a  scaffold  for  easily  removing 
forms. 


New  Asphalt  Repair  Wagon 

To  meet  the  demand  for  an  asphalt  repair  outfit  of 
low  cost  and  available  for  the  use*  of  municipalities 
where  no  asphalt  plants  are  located,  the  Iroquois 
works  of  the  Barber  Asphalt  Paving  Company  has 
devised  an  asphalt  repair  wagon  capable  of  supplying 
material  for  from  50  to  75  square  yards  of  patching 
])er  day.  The  total  weight  of  the  outfit  is  only  two  tons. 
It  can  be  used  to  remelt  old  asphalt  paving  or  cakes 
(if  new  mixture  made  at  a  larger  plant  and  stored ; 
for  heating  sand  and  stone  with  asphalt  cement  to 
make  new  mixtures,  and  as  a  sand,  gravel  or  stone 
drier  or  substitute  for  a  melting  kettle.  The  wagon  is 
suj)plied  with  a  full  outfit  of  paving  tools. 
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Large  Order  for  Concrete  Mixers  to  be 
Used  on  the  Winnipeg  Aqueduct 

TIIIC  Loiidun  tJjiicrete  Machiiic-ry  Company  re- 
cently secured  the  contract  for  nine  more  con- 
crete mixers  to  be  shipped  on  April  1st  for  use 
on  the  Winnipeg  Acincduct.  Three  of  these  are 
'one  cubic  yard  batch  mixers  for  the  Winnipeg  Aqne 
duct  Construction  Company  and  six  are  three-cpiarter 
yard  batch  mixers  for  Thomas  Kelly  &  Sons.  It  is  in- 
teresting to  note  the  important  part  that  machiius 
manufactured  by  this  company  have  taken  in  the  build 
ing  of  the  Winnipeg  aqueduct,  the  largest  concrete 
work  ever  attempted  in  Canada.  This  work  was  com- 
menced two  years  ago.  The  Winnipeg  A(|ueduct  Con- 
struction Com])any  (which  is  an  amalgamation  of  the 
Carter-f lalls- Aldinger  Co.  and  the  Northern  Con- 
struction Comjjany,  organized  for  the  purpose  of  tak- 
ing a  section  of  this  work),  called  for  tenders  for  con- 
crete mixers.  l""or  this  work  they  required  a  machine 
of  a  capacity  of  three-quarter  yard  per  batch,  the  ma- 
chine to  be  constructed  so  that  it  could  he  mounted 
on  trestle  work  about  20  feet  high,  with  charging  ap- 
paratus to  lift  the  materials  from  the  ground  level,  the 
machines  all  being  set  on  this  trestle  work  to  admit 
of  the  concrete  being  loaded  into  dumj)  cars  which 
would  be  hauled  in  trains  of  fifty  cars  by  dinkey  loco- 
motive, thus  de|)ositing  the  concrete  in  the  forms  with- 
in a  distance  ()f  one-half  mile.  These  machines  being 
subject  to  hard  usage  recjuired  a  \  ery  strong  construc- 
tion in  order  to  stand  the  severe  strain  which  woidd 
be  placed  upon  them;  many  of  the  trestles  supporting 
these  mixers  were  l)uilt  on  muskeg,  it  being  impossible 
to  get  a  solid  fcjundation  for  their  support. 

Tenders  were  called  for  the  supjjlying  of  the  lirst 
six  machines  to  be  delivered  in  April,  1914,  and  after 
a  thorough  investigation  the  Winnipeg  Aqueduct  Con- 
struction ComiKiny  placed  their  order  for  these  ma- 
chines with  the  London  Ct)ncretc  Machinery  Comi)any. 
.\fter  using  the  machines  for  one  year  continuously, 
and  having  secured  a  contract  for  another  section  of 
the  work,  the  company  ordered  two  one  cubic  yard 
batch  mixers  which  were  delivered  in  April,  19Ui, 
making  eight  London  mixers  then  in  use  on  this  job. 
At  the  end  of  the  year  1916,  after  having  secured 
f)ther  portions  of  the  contract,  this  company  purchased 
three  more  one  cubic  yard  batch  mixers  of  the  same 
type  to  be  shijiijed  A])ril  1st  this  year. 

The  balance  of  the  contract  for  the  Winni])eg  a(|ue- 
duct  has  recently  been  let  to  Thomas  Kelly  &  Sons,  of 
Winnipeg,  who  recently  placed  their  order  for  six 
London  three-cpiarter  yam  mixers  to  be  ship[)cd  on 
April  1st  of  this  year.  This  makes  seventeen  concrete 
mixers  supi)lied  by  the  London  Concrete  Machinery 
Company  on  this  job,  totalling  in  price  about  $.30,000. 
In  addition  to  this  they  supplied  a  large  number  of 
power  operated  pumps  and  other  equipment.  The 
above  purchases  not  only  speak  well  for  the  quality 
and  efificiency  of  the  London  mixers  but  they  also  in- 
dicate that  western  contractors  are  doing  their  share 
to  patronize  Canadian  industries.  It  is  needless  to 
say  that  Canadian  manufacturers  of  machinery  do  not 
take  second  place  when  compared  with  similar  in- 
dustries in  any  other  coimtry. 


claiming  that  a  tax  on  land  values  was  th*  fjuiy  logical 
tax,  ami  that  the  Canadian  cities  which  had  tried  it 
were  satisfied  with  the  results.  Moreover,  it  was  con- 
ducive to  increased  building  o|>erations,  oijc  outcome 
being  a  marked  gain  in  the  prcjportion  of  people  owninjj 
their  own  houses. 


Addition  to  Factory  of  Electrical  Concern 

In  preparation  for  the  prosperous  times  which  the  com- 
l>any  anticipates  will  prevail  after  the  close  of  the  war,  the 
.Stanclard  Underground  Cable  Company  of  Canada,  Limited. 
i.s  making  an  addition  to  its  factory  at  Hamilton.  Ont..  which 
whin  completed  and  equipped  with  the  necessary  machinery 
will  represent  an  investment  of  $.")«,00().  The  illustration 
shows  in  the  foreKround  this  addition  with  a  portion  of  the 
former  factory  in  the  background  to  the  right,  the  new  part 
I'.xtendins  about  to  the  point  where  the  car  is  to  be  seen 
standing  on  the  switch.  The  new  structure  consists  of  one 
st6rcy,  with  basement  built,  built  of  brick  and  cimcretc.  and 
is  125  by  120  feet  in,  dimensions,  which  gives  a  total  increase 
in  floor  space  of  H0,00()  square  feet.  It  is  most  modern  in 
type  and  equipped  to  secure  the  lighting,  heating,  and  ventila- 
tion necessary  to  the  best  working  conditions.  .Ample  fire 
protection  apparatus  is  also  provided  for.  which  includes  a 
complete  iiutomatic  sprinkler  system.  The  architects  are 
f'rack  &  Perrine.  of  Hamilton. 

The  neyii-  building  will  be  devoted  exclusively  t<' 
■iti  the  wire-drawing  department.  an<I.  in  addition  t>>  liousiiit- 
tlic  former  equipment,  will  contain  material  additions  of  new 
iiKuliincry  of  the  latest  design  capable  of  drawings  wires  rang- 


Mr.  I  temy  Timmis  spoke  on  ".\  Rational  Tax  Sys 
tern"  at  a  luncheon  of  the  Montreal  Builders'  h'.xchangc 
on  March  29.     He  advocated  the  single  tax  systetn, 


\Jdition  to  factory  of  Standard  Underground  Cahli  t  ' 

111;;  ill  >i/ic  from  No.  -io  B.  and  S.  gauge,  which  is  an. .m  uic 
thickness  of  a  hair,  to  the  largest  size  of  trolley  wire;  also 
machines  for  grooving  trolley  wire  and  {(fT  rolling  llats  and 
squares  such  as  are  used  in  the  manufacture  of  magnet  wire. 
There  will  al.so  be  two  new  "Bright-annealing"  furnaces  for 
annealing  or  softening  the  wire  after  it  has  been  drawn.  This 
addition  will  not  only  give  room  for  a  considerable  increase 
in  the  output  of  the  wire-drawing  department,  but  the  space 
released  will  allow  for  expansions  in  the  stranding  and 
cabling  departments. 

All  of  the  machinery  in  the  new  plant  will  be  electrically 
operated  by  three-phase  alternating  current  motors  of  550 
volts,  25  cycles,  the  current  being  furnished  by  the  Hamilton 
Hydro- Electric  Department -and  carried  from  the  overhead 
transmission  lines  to  the  transformers  on  the  company's  pro- 
perty by  underground  cables.  Power  is  now  taken  for  other 
uses  in  the  plant  fniui  the  l>..iniiiiMn  Power  and  Transmission 
i"oiiipany. 

riiis  increase  in  the  manufacturing  capacity  of  a  plant 
. : .  ^  :i.il  just  six  years  ago  and  still  modem  and  highly  efficient, 
considered   in   connection  with   tlic  excellent   rail  and   water 
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shipping-  facilities  afforded  by  its  being  located  on  two  great 
railway  trunk  lines  and  on  the  shore  of  Lake  Ontario  puts  the 
Standard  company  in  a  splendid  position  to  meet  promptly  the 
electric  wire  and  cable  requirements  of  its  customers,  lioth 
domestic  and  foreign. 


Mainly  Constructional 

East  and  West— From  Coast  to  Coast 


The  Vancouver  Engineering  Works,  Limited,  has  been 
incorporated,  with  a  capital  of  one  million  dollars,  head 
office,  Vancouver. 

The  Toronto  city  council  have  passed  a  recommendatioi^ 
for  a  new  42-foot  granite  block  pavement  on  Cherry  Street, 
at  a  cost  of  $41,346. 

J.  F.  Hewitson  has  been  awarded  the  contract  for  the 
construction  of  buildings  for  the  Port  Arthur  Pulp  and  Paper 
Company  plant  at   Port   Arthur,   Ont.,   at  $350,000. 

Akerberg.  Thomson  and  Company.  Limited,  have  been 
incorporated  with  a  capital  of  $45,000.  head  office.  Prince 
Rupert,  B.C.,  and  will  carry  on  a  general  engineering  business. 

There  has  been  a  substantial  increase  during  the  past 
year  in  the  output  of  antimony  ore,  limestone  and  gypsum  in 
the  province  of  Nova  Scotia,  and  a  revival  in  the  production 
of  manganese  and  scheelite  ores. 

A.  A.  Scully,  Limited,  has  been  incorporated  with  a 
capital  of  $40,000,  head  office,  Toronto.  The  firm  will  deal 
in  railway,  industrial  and  contractors'  equipment  and  sup- 
plies, and  also  carry  on  a  general  contracting  business. 

Building  permits  to  the  value  of  $410,281  were  issued 
in  the  city  of  Toronto  during  the  month  of  March  this  year, 
as  compared  with  a  total  of  $373,090  in  March,  1916.  The 
number  of  permits  issued  for  these  months  was  320  and  192, 
respectively. 

The  Toronto-Hamilton  Hi.ghway  Commission's  proposal 
to  widen  the  Lakeshore  Road  section  of  the  highway  at 
the  western  limits  of  the  city,  involving  an  addition  of  about 
$100,000  to  the  city's  share  of  the  expenditure,  has  been 
referred  back  by  the  Toronto   city  council. 

The  scheme  drawn  up  by  Mr.  A.  D.  Swan,  of  Montreal. 
for  the  development  of  Vancouver  harbor  has  been  approved 
by  the  Harbour  Commissioners.  Some  necessary  land,  con- 
cerning which  there  were  arbitration  proceedings,  has  been 
acquired.  Particulars  of  the  scheme  appeared  in  our  issue 
of  December  20. 

Building  returns  continue  to  give  a  very  good  showing 
for  the  trade  in  Welland.  Ont.  During  March  permits  were 
isaued  to  a  value  of  $31,115,  as  compared  with  $5,045  in  the 
same  month  last  year.  The  total  for  the  three  months  of  the 
year  is  $41,830,  while  for  the  corresponding  period  last  year 
the  total  was  $10,038. 

In  the  city  of  London.  Ont..  58  building  permits  were 
issued  for  the  month  of  March,  at  a  value  of  $46,300,  as 
compared  with  50  in  the  same  month  last  year,  valued  at 
$40,220.  For  the  first  three  months  of  the  year  the  total 
is  $79,040,  the  permits  numbering  95.  This  compares  with 
74  permits  in  the  corresponding  period  in  1916.  valued  at 
.$78,215. 

With  a  view  to  establishing  an  aviation  school  on  the 
Delta,  agents  of  the  Dominion  Government  are  reported  to 
have  taken  an  option  on  the  Benson  property  at  Boundary 
Bay,   near   Ladner,   B.C.,   about   two   and   a   half   miles   from 


the  international  boundary.  The  estate  has  an  area  of  about 
700  acres,  all  quite  level,  and  has  a  frontage  of  half  a  mile 
on   the   bay. 

.\  deputation  representing  the  cities  of  Kitchener  and 
Guelph  and  the  township  of  Waterloo  will  take  up  the  matter 
of  the  proposed  Guelph-Kitchencr  Radial  Railway  with  the 
Hydro-electric  Commission  of  Ontario,  in  order  to  obtain 
their  sanction  regarding  the  route  via  Bloomingdale,  New 
(icrmany  and  Bridgeport,  which  is  endorsed  by  the  councils 
which   the  deputation  represents. 

The  building  trade  in  Windsor.  Ont.,  seems  to  have  got 
off  to  a  good  start  this  season.  Homes  are  going  up  at  a 
rapid  rate  on  the  west  side,  and  many  are  being  sold  or  rented 
before  they  are  completed.  About  twenty  houses  are  being 
built  by  Peter  Osterhout,  and  Baby  Bros,  have  started  eight 
of  twenty-one  planned.  The  firm  of  Winter,  Williamson  & 
Little  is  engaged  in  completing  a  row  of  apartment  houses 
on  Cameron  Street,  the  erection  of  21  houses  on  Elm,  4  bung- 
alows on  Josephine,  11  dwellings  on  Pelissier,  one  on  Pierre, 
and  one  on  Moy  .Street.  Plans  are  also  lieing  prepared  by 
Mr.  Gilbert  Jacques  for  two  new  industrial  buildings — a  ser- 
vice building  for  the  Studebaker  Corporation  and  an  addition 
to  the  plant  of  the  Canadian  Lamp  &  Stamping  Company. 
The  former  will  be  a  three-storey  structure,  of  brick,  steel 
and  concrete,  50  by  80  feet,  costing  some  $30,000.  The  latter 
will  be  a  one-storey  building.  GO  by  210  feet,  of  brick  and 
steel  construction,  which  will  be  erected  at  a  cost  of  about 
$2.-).000. 

A  meeting  of  the  Engineers'  Club  of  Peterboro,  Ont., 
was  recently  held  in  the  Oriental  Hotel  in  that  city.  The 
business  of  perfecting  the  organization  was  taken  up,  the 
meeting  being  opened  with  a  discussion  on  the  proposed 
constitution  of  the  club,  which,  after  sonic  suggestions,  was 
referred  to  the  executive  for  further  consideration.  It  was 
decided  that  the  regular  meetings  would  be  held  on  the  sec- 
ond Thursday  of  each  month,  September  to  May,  inclusive, 
and  that  the  present  officers  would  hold  their  positions 
till  May,  1918.  The  following  three  committees  were  ap- 
pointed: Membership,  meetings  and  papers,  and  entertain- 
ment. The  paper  of  the  evening  was  read  by  Mr.  A.  G. 
Grier,  of  the  Canadian  General  Electric  Company,  his  sub- 
ject being  "The  Status  of  the  Engineer."  The  club  has  a 
membership  of  35,  and  those  instrumental  in  its  iniation  have 
reason  to  be  gratified  by  the  interest  taken  in  it.  The 
oflicers  are  as  follows:  Honorary  president,  R.  B.  Rogers; 
president,  C.  E.  Canfield;  vice-president,  P.  P.  Wcstbye;  sec- 
retary-treasurer, R.  L.  Dobbin;  directors,  G.  R.  Munroe,  C.  E. 
Sisson,  Wm.  Sangster,   H.  O.  Fisk.  R.  H    Parsons. 


Personal 

Mr.  Sydney  Comber,  architect,  Montreal,  will  on  April 
].")tli  remove  to  Room  213  Drummond  Building,  Montreal. 

Mr.  Carlton  Miller  has  been  appointed  town  engineer 
of  Bridgeburg,  Ont.,  succeeding  Mr.  Edwin  J.  Jukes,  who 
resigned  •  recently. 

Mr.  J.' A.  Jamieson,  the  well-known  consulting  engineer, 
of  Montreal,  was  seriously  injured  on  the  night  of  March 
39,  being  struck  by  a  tramway  car.  He  was  removed  to  the 
Western  Hospital.  Mr.  Jamieson  received  injuries  to  his 
head  and  limbs,  one  leg  being  broken,  and  was  unconscious 
for  three  days.     The  latest  report  is  that  he  is  improving. 


Obituary 


Mr.   Alfred    Batho.   a     Toronto   contractor,    died    recently 
in  liis  seventieth  year.     Mr.  Batho  had  been  in  ill  health  for 

sonic  weeks  and  liad  uiider.s-one  an  operation. 
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^^_           .                    i    ^^    esTAKis«n>  IBM  Ontario's  Road  Legislation 

^^^y^-l"«»€|#^|     I  JiOy>y\ mm jj  A     KESU.MJ':  of  the  road  laws  of  Ontario  is  pre 

■  ■^^|11  I  ^l^yi,    I^K   ~m     iii^il  /\     seiitcd  elsewhere  in  this  issue.     Sixteen  year 

M  %^  I  1.  %,%  %M^^^   K^^^^^^Jk  \M  ^  'K".  the  proper  and  important  place  occupiei 

.^^^v                                                ^          ^  by  the  rural  highway  in  the  development  o 

<^  pT|/\|T|p/:a|«ir|A     l</^'\/i^\kr  ''i*^  province  was  recognized  by  the  incorprjration  o 

^             *    l^U^illVrCI  ili^     rVV^YlV»T¥  advanced  legislation  in  the  provincial  statutes.    Eve 

E__! since,  as  experience  has  proven  prudent  and  natura 

J                          Published  Each  Wednesday  by  progress   desirable,   this   legislation    has   been    rev 

'          xjnr^Tj   r^     \/i        t  u  a  tvt    t  TAyfTTrrr*  '"'     re-cast  until  now,  we  believe,  the  provisions  n: 

•         HUUn   d.   MAGLilAlN,  LlMllHU  for  road  development  in  the  province  of  Ontario  ar 

'              HUGH  C.  MacLEAN,  Winnipeg,  President.  surpassed  by  none  elsewhere  in  Canada,  and,  it  cai 

THOMAS  S.  YOUNG,  General  Manager.  '^^  almost  truthfully  said,  in  the  states  on  the  othe 

HEAD  OFFICE  -  347  Adelaide  Street  West,  TORONTO  ^'^'^  "^  *'^*^  ''"^-           *          *          * 

■i Telephone  A.  2700 (Jntario's    road    laws    recognize    the    principles    c 

local  self-government  which  are  at  the  root  of  ou 

MONTREAL  -  Telephone  Main  2299  -  119  Board  of  Trade  ,,ei„g^  a^j   ^.hjch   place   control  of  our   highways  ii 

WINNIPEG  -  Telephone  Garry  856  -  302  Travellers'  Bldg.  the  hands  of  the  people  they  serve.    They  further,  how 

VANCOUVER    -    Tel.  Seymour  2013     -     Winch  Building  ever,  take  cognizance  of  the  Crown's  theoretical  veste 

NEW  YORK  -  Tel.  3108  Beekman  -  1123  Tribune  Building  '"terests  and  rights,  which  allow  the  province  to  tak 

CHICAGO   -  Tel.  Harrison  5351   -   1413  Gt.  Northern  Bldg.  [''"'  a"y.P">>l>c  highway  that  may,  in  the  interests  c 

T  r>xTr,r^xT  TTM/-                                   ,.  D        .  c.      .  c^Af  ^'^^  proviuce  be  deemed  advisable.     1  his  makes  pos 

,  LONDON.  ENG. 16  Regent  Street  S.W.  .j,,,^  ^^e  establishment  of  a  provincial  highway  sys 

I  tern  as  provided  for  in  the  very  recent  enactment  pre 

SUBSCRIPTION  RATES  sented  at  the  last  session  of  legislature  and  which  en 

Canada  and  Great  Britain,  $2.00.    U.  S.  and  Foreign,  $3.00.  presses  the  keen  interest  that  government  authoritie 

Single  copies  10  cents  are  taking  in  a  problem  of  major  importance. 
—  Roads  naturally  divide  themselves  according  to  th 

Authorized    by   the    Postmaster    General    for    Canada,    for   transmission  nature    of   the    traftic    UPOU    tllCm.    and    the    laws   of   Oil 

as  second   class  matter.  .                        .            i  •       i                ,  •           •      i-     .  i        "      .>    .-»    v^-^ 

Entered   as   second  class  matter  July   18th,   1914,   at   the   Postoffice  at  'ario    rCCOgnize    thlS    bv    making    individual    prOVISIOn 

Buffalo,  N.  v.,  under  the  Act  of  Congress  of  March  3,  1879.  in  regard  to  them.    By  far  the  great  majority  of  road 

— — — —     —-          — —     —  serve  purely  local  interests.    They  are  the  by-ways  c 

^                     Alphabetical  Inde^x  ^of  AdvertUer.  ^j^^    f^^mers    and    carry    little    more    than    the    traffi 

. created   by   adjoining   farms.     The   responsibility   fo 

Vol.  31                             April  18,  1917                                No.  16  such  roads  is  attached  to  the  local  municipal  units- 

t the   townships.     The  very  localized   nature  of  thes 

Principal  Contents                      Pa,.  ["':^1  '^^^^  precludes  any  provincial  subsidized  aic 

,- ,  ,    •.  I                                                                                j^.j  ''"t  to  promote  a  higher  standard  of  workmanship  th 

' ' '  ""■'    province  is  willing  to  pay  one-quarter  of  the  salary  c 

St.  Croix  Harlior  Development 344  a  permanent  superintendent. 

MeetinK  of  the  Coutici!  of  the  R.  A    I    < .11  .  ^''tIv  legislation  recognized  that'certain  roads  radi 

ating  from  leading  market  towns  became  especiall 

Royal  Engineers'  Work  at  the  Front 344  singled  out  to  carry  an  accumulated  traffic  not  neces 

Progrcs.s  of  Good  Roads  in  Manitoba   :n.-  s;arily  local  in  character.     To  such  roads,  if  brough 

By  M.  A,  Lyons  under   county   jurisdiction,   the   province   grants   sub 

What  Good  Roads  Mean  to  B.  C.  Partners :i  1,1  ^tantial  aid,  40  per  Cent,  for  construction  and  20  pe 

Ry  Mr.  Vigor  ^'^"*-  }^^  maintenance.     Of   the   thirty-seven   eligibl 

,,      111,,      .  ,,..         r'                                                  .,^  counties  in  (Ontario,  twentv-five  are  now  performini 

Road   hxhibits  at  Ottawa  Congress :;ts      .....^i-   i  ...   ti,:  \  -..i  ■•         *^     .<.^. ....... 

work  under  this  scheme,  with  expenditures  totallin; 

Canadian  Woods  for  .Striietural  Tiin1)ers ;hs  ^900,000  annually.    If  such  countv  roads  can  be  classei 

Fourth  Canadian  and  International  Good  Roads  Con-  as  suburban  to  cities,  the  latter  can  make  provision  fo 

„ress                                                                               149  "  "ctter  class  of  construction  bv  co-operating  with  th 

Road  Drainage  and  Foundations' '..'."..'.   .'. ,'  V. .".'..".'.     'a:,o  *'''""^>'  ^"^^  receiving  provincial  assistance  to  the  sam 

By  Geo.  Hogarth  *'^^''"^  ""^^  f'""  '''  ^■"""»>'  ^^<--»i«^me. 

Ontario  Government  Assisting  Road  Work '  *          *          * 

By  W.  A.  McLean  '^'  ^'^'^  'a>i  si-ssion,  legislation  was  presented  whicl 

Bituminous  Maeadam  Roa.ls :::.:,  '"''"■''='  ^^'^  '"^'^^  important  advance  ever  made  for  roa. 

By  W  m.  n.  Soh'ier  nnprovcmcnt    in    the  .  province.      The    general    provi 

,-,         ...          .    u      i        ,  n             ,  ^'"""^ '^f  this  Act  have  been  presented  in  the  Contrac 

(  ement  (.oncrete  Roads  and  Pavements ;:.:  U' ,..-.. r,I  .,f  ,.n, ;,..,-  .:„,                   »i         x        n-          '-'-'-■■"•»»- 

J,     ™   „         .  Kecord  at  \anous  times  recently.    In  effect,  a  net  worl 

^     •         ""^  ■  "-'^  ^»f  leading  highways,  known  as  provincial  highways 

Correction  of  Ahgnments  and  Grades :i.v.)  is  to  be  provided  for,  with  a  government  subsidy'o 

By  A.  Eraser  70  per  cent.     This  increased  aid  is  a  reimbursemen 

New  Officers  of  Dominion  Good  Roads  Association  . . .     iii.i  to  the  counties  for  the  more  permanent  and  more  ex 

Mixer  for  Concrete  Highw.iys  ....                                      •,;■>  l'^'"'^'^'-^  l>pe  of  construction  that  will  necessarilv  hav. 

'  to  be  used  to  accommodate  the  very  important  througl 

Mainly  Constructional ..o  tratru-.    Resi)onsibility  for  these  roads  will  rest  entireb 
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with  the  I'roviiicial  iJepartmciit  uf  I'liblic  I  liijjins  ;i)  s. 
The  enactors  of  this  law  have  had  in  niiiul,  among 
other  roads,  a  leading  trans-provincial  highway  from 
Windsor  to  the  eastern  boundary,  of  a  type  of  construc- 
tion suited  to  the  nature  of  the  traffic  that  will  find 
this  road  usable.  This  road,  together  with'  its 
branches,  coupling  with  an  admirable  system  of  county 
highways,  will  place  Ontario  in  an  envied  position. 

The  new  Act  makes  further  stipulation  for  an  in- 
creased subsidy  for  roads  designated  as  provincial 
county  roads,  which  although  not  of  provincial  im- 
portance, carry  a  considerable  proportion  of  through 
traffic.  These  roads,  to  which  the  province  will  sub- 
scribe 60  per  cent.,  are  to  be  imder  county  control. 

This  legislation,  as  reviewed  above,  is  evolved  on 
a  logical  basis.  If  road  work  is  to  be  performed  in 
a  satisfactory  manner,  cognizance  must  be  taken  of 
the  varying  nature  of  conditions.  A  road  program 
that  aims  to  let  roads  develop  themselves  in  a  hap- 
hazard, unsystematized  way  gcHs  nowhere,  and  a 
scheme  that  aims  to  build  all  roads  that  are  built,  in 
a  $20,000  a  mile  manner  defeats  its  own  purpose.  The 
gravel  road  has  its  place  as  much  as  the  concrete.  Re- 
cognition of  this  is  taken  in  the  laws  of  the  province 
of  Ontario,  and  in  so  doing,  the  fundamentals  of  pro- 
per road  legislation  are  being  followed.  The  division 
of  the  roads  into  such  classes  as  are  outlined  is  a  step 
in  the  right  direction.  The  experience  of  many  of  the 
states  across  the  line  has  determined  that  this  is  the 
only  proper  basis  for  effective  road  work.  In  i)ursuing 
this  plan,  Ontario  is  providing  for  a  future  develop- 
ment comparable  to  the  best  that  has  yet  been  d<iiie 
anywhere. 


St.  Croix  Harbor  Development 

THE  St.  Stephen,  N.B.,  Board  of  Trade,  have  pub- 
lished a  report  on  the  proposed  St.  Croix  Har- 
bour, prepared  by  Mr.  A.  D.  Swan,  M.  Inst.  C. 
E.,  M.  Inst.  M.  IC,  on  instructions  by  the  Hon. 
R.  Rogers.  The  latter  jiromised  that  a  scheme  should 
be  commenced,  but  the  outbreak  of  war  prevented  this 
as  well  as  other  public  works,  being  proceeded  with. 
This  naturally  caused  disappointment,  although  those 
interested  are  still  hoping  that  an  early  commence- 
ment will  be  made  with  construction  so  that  a  na- 
tional harbor  can  be  developed.  The  instructions 
to  Mr.  Swan  were  to  report  on  the  suitability  of  the 
St.  Croix  river  for  a  deep-water  harbor  which  would 
be  open  all  the  year  round  for  the  largest  class  of 
merchant  shipping.  He  reports  that  the  St.  Croix  Ri\  er 
is  navigable  for  the  largest  class-  of  vessels  for  about 
25  miles  in  a  northerly  direction  from  Campobello  Is- 
land and  the  Bay  of  Fundy.  At  its  narrowest  i)art 
between  Deer  Point  and  Dog  Island,  near  Eastport, 
the  river  is  about  2,600  feet  wide,  and  it  has  an  aver- 
age depth  at  low  water  the  whole  way  up  to  Oak 
Point  varying  from  about  40  feet  to  350  feet.  For 
about  eight  miles  of  their  course,  vessels  would  pass 
through  Passamaquoddy  Bay,  which  is  approximately 
about  12  miles  long  by  6  miles  wide,  and  which,  hav- 
ing deep  water,  would  afford  magnificent  anchorage  if 
desired.  The  river  and  bay  are  at  all  seasons  of  the 
year  free  from  ice,  but  there  is  a  variation  in  the  tide 
of  about  24  feet  between  high  and  low  water.  There 
is  considerable  undeveloped  .hydro-electric  power  in 
the  vicinity  of  St.  Stephen.  The  River  St.  Croix  and 
Passamaquoddy  Bay  are  comparatively  well  sheltered 
water,    never   closed   by    ice   and    protected    from    the 


swell  (if  tiic  l!ay  ol  Eundy  by  nunienuis  islands  near 
the  mouth,  and  as  there  is  deep  water  right  close  in 
shore  to  the  sides  of  the  river  and  bay,  practically  no 
dredging  whatever  would  be  necessary  to  form  a  ship- 
])ing  channel.  Leading  lights  for  the  guidance  of 
shipping  at  night  would,  of  course,  have  to  be  ])ro- 
vided. 

Oak  Point  Most  Suitable  for  Terminus 

Air.  .Swan  recommends  that,  because  of  its  geo- 
graphical position  as  being  the  furthest  point  inland 
suitable  for  deep  water  navigation.  Oak  Point,  over- 
looking Oak  Bay,  should  be  selected  as  the  terminus. 
Oak  Bay  is  a  magnificent  site,  reached  by  a  compar- 
atively straight  stretcli  of  river  nine  miles  further  in- 
land than  St.  Andrews,  with  ample  room  for  swinging 
and  excellent  accommodation  for  the  construction  of 
terminal  facilities,  in  addition  tt)  which  there  is  al- 
ready the  town  of  St.  Stejihen  a  short  distance  ofY,  with 
numerous  industries,  moderately  large,  and  rapidly  in- 
creasing population  and  varied  commercial  activities, 
affording  an  absolutely  certain  consideral)le  amount  of 
traffic  the  whole  year  round  the  moment  accommoda- 
tion is  provided.  The  land  at  Oak  Point  slojjes  gently 
towards  the  river  and  bay  and  is  all  cleared,  and  at 
present  under  grass. 

To  commence  with,  Mr.  .Swan  would  not  recommend 
that  more  than  three  steamship  berths  sliould  be  pro- 
vided, say  probably  about  1,800  fineal  feet  of  wharf- 
age along  the  shore,  having  40  feet  of  depth  at  low 
water;  this  shore  wharfage  could  be  extended  as  re- 
([uired  and  ultimately  a  number  of  piers  could  be  con- 
structed projecting  out  from  the  shore  wharves  into 
the  river.  The  cost  of  the  first  part  of  the  scheme 
would  of  necessity  cover  the  railway  connections  for 
the  whole  and  would  also  include  the  lighting  and 
buiiying  of  the  river,  etc.  The  cost  of  providing  1,800 
lineal  feet  of  concrete  wharf,  with  sheds,  mechanical 
equipment,  lighting  and  railway  connections  and  roads, 
])ut  not  including  the  cost  of  the  site,  was  estimated 
at  the  date  of  the  report  at  about  two  and  a  (juarter 
million  dollars. 


Royal  Engineers'  Work  at  the  Front 

At  the  Montreal  meeting  of  the  Canadian  Society  of 
Civil  (Engineers,  on  April  5,  moving  pictures  illustra- 
tive of  the  work  of  the  Royal  Engineers  at  the  front 
were  shown.  These  portrayed  the  building  of  pon- 
toon and  other  bridges,  laying  of  wires,  bringing  in 
German  prisoners,  etc.  The  paper  on  the  Halifax 
Ocean  Terminals  by  Mr.  A.  C. Brown,  resident  engi- 
neer, was  also  illustrated  by  a  large  number  of  mov- 
ing pictures,  lent  by  Messrs.  Foley  Bros.,  Welsh,  Stew- 
art &  Farquier.  The  pictures  gave  an  excellent  idea 
of  the  various  stages  of  the  work,  and  also  of  the  gen- 
eral scope  of  the  undertaking. 


Meeting  of  the  Council  of  the  R.A.I.C. 

A  meeting  of  the  Council  of  the  Royal  Architectural 
Institute  of  Canada  will  be  held  at  the  Chateau  Laurier, 
Ottawa,  Ont.,  on  Saturday,  the  28th  of  April,  1917;  at 
one  o'clock  p.m.,  for  the  consideration  of  very  import- 
ant matters,  to  decide  where  and  when  the  Tenth  Gen- 
eral Annual  Assembly  will  be  held  this  ycar^  the  crea- 
tion of  the  R.A.I.C.  Medal,  the  celebration  of  the  tenth 
aimiversary,  etc.  It  is  expected  that  every  member  of 
the  Council  will  be  present. 
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Progress  of  Good  Roads  in  Manitoba 

Bright  Prospects  Shown  by  Increasing  Interest  and  Progressive 
Development — Government    in   Sympathy  with   the    Movement 

By  M.  A.  Lyons*     


Till-;  "Jlettcr  Roads"  muvcmeiil  in  .\laiiili»l);i  i- 
developiii}^-  a  rapidly-increasing  nionifntuni 
from  year  to  year,  and,  were  it  not  for  the  re- 
tardinjj;  forces  occasioned  by  the  war,  this  move- 
ment would  shortly  attain  sncli  i)ro])ortions  as  to  be 
one  of  the  leadin;^-  features  of  the  development  of  this 
l^rovince.  livery  ijrof^ressive  ratepayer  of  the  countr\ 
is  bcjL;innin<4  to  realize  the  i;reat  advantaj^es  of  better 
roads,  not  only  to  the  farming;-  community,  but  to  the 
market  towns  and  cities.  At  every  meetini;  held  for 
the  consideration  of  the  welfare  of  rural  commiuiilies 
the  discussion  of  better  roads  holds  a  prominent  place. 
Interest  in  this  (|uestion  is  fostered  and  developed  b_\ 
the  different  organizations  Ihrouj^hout  the  pro\ince — 
such  ors^anizations  as  the  -Manitoba  (iood  Roads  .Asso- 
ciation, Local  (Iood  Roads  .Association,  the  L'nion  of 
Municii)aIitios,  and  the  .Manitoba  Motor  Leat;iic. 

'Jlie  Government  of  .Manitoba  is  heartily  in  sym- 
pathy with  the  "Better  Roads"  movement,  and,  in  order 
to  aid  the  prof^ress  of  the  construction  of  good  roads, 
have  placed  on  the  statute  book  the  Good  Roads  .\ct. 
which  act  we  beliese  to  be  one  of  the  best  and  one  of 
the  most  liberal  jiassed  by  any  government.  This  act 
provides  for  the  creation  of  a  good  roads  board  of  three 
members,  and  of  which  the  highway  conmiisioner  is 
chairman,  who  have  charge  of  the  adminislrati<m  of  tin- 
l)rovisions  of  the  act. 

The  Good  Roads  .\ct  is  intended  to  apply  to  the 
construction  of  market  roads,  and  in  its  application  the 
municipalities  desiring  assistance  under  this  act  first 
make  application  to  the  (iood  Roads  Hoard  for  assist- 
ance, submiltiny  a  plan  showing  the  roads  which  they 
pro])ose  to  improxe.  This  scheme  is  then  examined  by 
an  engineer  from  the  de])artment,  and  an  estimate  of 
cost  and  report  made  to  the  board.  If  this  report  is 
favorable,  and  if  approved  by  the  board,  a  recommcn 
datioii  for  assistance  is  made  to  the  Lieutenant-Gover- 
nor-in-Gouncil.  If  this  recommendation  is  accepted  by 
the  council,  the  mimicipality  is  entitled  to  proceed  with 
construction  with  the  expectation  of  rccei\ing  aid 
under  the  act. 

All  work  must  be  done  under  contract  unless  the 
approval  of  the  Good  Roads  Hoard  is  obtained  to  carry 
it  out  by  some  other  method.  .Ml  contracts  are  let  by 
the  municipalities,  subject  to  the  aijprovai  of  the  board, 
and  all  work  is  done  under  the  supervision  of  and  ac- 
cording to  the  plans  and  siu'cifications  of  the  board. 
The  scheme  mav  be  financed  out  of  current  revenue  bv 
a  special  tax  or  bv  issuing  debentures.  If  done  by  this 
last  method,  the  debenture  debt  is  limited  to  6  per  cent. 
of  the  value  of  the  last  assessment  of  the  municipality, 
and  must  receive  the  approval  of  the  rate])ayers.  It  is 
not  necessary  that  the  whole  of  a  municipality  come 
under  the  act,  but  any  portion  of  it  may  avail  itself  of 
the  provisions  of  the  act. 

Govertmient  assistance  is  given  to  the  extent  of 
one-third  the  cost  of  earth  roads  and  wooden  struc- 
tures and  one-h.ilf  the  cost  of  gravel  or  other  better 
class  of  roads  and  "|)erinanent"  structures,  .\ssistance 
is  also  given  towards  the  cost  of  constructing  bri(lt;eN 
not  on  roads  under  the  act,  to  the  extent  .-f  oiie-lhir<l 
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the  cost  of  timber  bridges  costing  not  less  than 
and  to  the  extent  of  one-half  the  cost  of  "permaji... 
bridges  costing  not  less  than  $200.  All  material  ust 
in  the  construction  of  bridges  is  subject  to  careful  ii 
spection,  and  the  municipalities  are  required  to  have  a 
inspectfjr  on  the  wf)rk  during  construction. 

The  ty|)e  of  road  most  prevalent  in  Manitoba  is  tl 
graded   earth    road.  altlKnigh.  wiiere   the  material 
readily  available,  the  construction  of  gravel  roads  f< 
the   main    routes   of   travel   is   rapidly   gaining    favo 
During  the  year  1916,  under  the  Good  Roads  .Act,  1( 
miles  of  road  were  constructed,  bnt  not  gravelled,  ar 
7^  miles  of  road  were  gravelled.    The  total  earth 
constructed  to  dale  under  the  present  act  aggri 
250  miles,  and  jjravel  roads  aggregate  122  miles.   Thei 
were  al.so  construitid  2,"^  niih--.  "if  ii;i\ cnu'tit.  niakiii^; 
total  of  395  mile^. 

\\niile  the  amount  of  construction  actually  carrit 
out  has  not  been  very  large,  this  is  due  not  so  much  i 
lack  of  interest  in  the  building  of  good  roads,  but  b 
cause  of  scarcity  of  labor  and  a  hesitancy  on  the  pa 
of  municii)al  officials  to  expend  any  more  money  c 
rijads  than  is  absolutely  necessary  during  this  time  < 
stress.  That  an  ever-increasing  interest  is  taken  i 
good  roads  is  shown  by  the  fact  that  durinjj  the  ye; 
1016,  ><21  miles  of  road  were  api)roved  by  the  Goc 
Roads  Board  for  assistance  under  this  act,  making 
total  of  1.310  miles  aproved  Xo  date. 

In  the  matter  of  culverts  and  bridges  the  munic 
palities  are  showing  increasing  interest  in  the  necessii 
and  economy  of  permanent  structures  on  the  nia 
roads.  Tn  the  year  just  passed  79  bridges  were  bui 
under  the  su-pervision  f)f  the  (iood  Roads  Hoard,  and 
these  45  were  of  concrete  and  11  were  steel  on  pernia 
ent  abutments.  In  spite  of  the  high  price  of  niateri 
and  labor.  t!ie  season  of  I'U"  promises  to  excel  ev« 
this  splendid  showing.  Plans  have  already  been  mai 
for  sixteen  bridges  of  permanent  type  and  tende 
called  for  the  construction  of  six. 

The  vear  1917  has  given  promise  already  of  mu< 
road  building  or  |)reparation  for  road-building.  .A  pn 
tion  of  one  municipalitx"  has  voted  on  and  carried  a  b 
law  for  S25.000  for  their  share  of  the  cost,  and  is  no 
calling  for  tenders  for  the  grading  of  37  miles  of  roa«l 
.Another  municipalitv  will  shortly  vote  on  a  by-law  fi 
raising  $55,000  as  their  share  of  the  cost  of  the  co 
struction  of  27' S  miles  of  road.  .At  least  two  oth 
municipalities  are  strongly  considering  the  issuing 
debentures,  one  to  construct  alxiut  200  miles  of  roj 
and  the  other  65  miles.  In  addition  to  this-  sever 
municipalities  not  hitherto  active  in  this  regard  ha 
signified  their  intention  to  construct  a  considerab 
mileage  of  road  from  current  revenue,  an  ^  <•■"  ^the 
arc  making  enquiries  in  this  regard. 

Forward  steps  are  also  being  taken  in  the  imp 
matter  of  road  maintenance.     L'nder  the  Good   Iv 
.Art  the  municipalitv  is  responsible  for  the  upkeep 
the  roads  constructed  under  the  act,  hut  the  govei 
ment   contributes  no  assistance  specitically  to  th< 
!'<  lads. 

The  municipalities  up  to  t\\e  present  time  ha\ 
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been  well  orffanized  for  maintenance.  Road  dragging 
was  carried  out  under  the  auspices  of  local  good  roads 
associations  by  the  formation  of  dragging  districts,  in 
which  prizes  were  offered  for  competitive  road  drag- 
ging. Excellent  results  were  obtained  in  the  districts 
thus  formed,  and  in  1916  the  Provincial  Government 
offered  to  pay  the  municipalities  $2.50  per  mile  for  each 
mile  in  these  competitions  which  was  dragged  continu- 
ously for  the  season.  Government  assistance  to  this 
extent  was  given  on  358  miles  of  roads  dragged  in  1916. 
This  year  the  government  has  offered  to  pay  $3.25  for 
each  mile  of  road  properly  dragged  throughout  the  sea- 
son, whether  in  a  dragging  competition  or  not.  The 
municipalities  are  required  to  submit  a  plan  of  the 
roads  which  they  propose-to  drag,  to  the  highway  com- 
missioner before  the  first  of  May,  and  must  also  make 


such  monthly  reports  as  to  the  progress  of  the  work  as 
the  highway  commissioner  may  require.  Report  cards, 
forms,  and  record  forms  have  been  prepared  by  the  de- 
partment, and  these  will  be  supplied  free  to  the  muni- 
cipalities. 

In  addition  to  this  assistance  of  $3.25,  the  govern- 
ment provides  for  the  services  of  an  organizer,  who  will 
assist  the  municipalities  in  organizing  their  dragging 
systems,  and  also  a  demonstrator  in  the  proper  use  of 
the  split-log  drag. 

A  large  share  of  the  credit  for  the  awakening  of  in- 
terest in  road-dragging  must  be  given  to  the  organiza- 
tions before  mentioned  who  have  so  consistently  urged 
the  need  for  proper  maintenance. 

Prospects  for  'better  roads"  in  Manitoba  are  de- 
cidedly bright. 


What   Good   Roads   Mean   to  B.  C.  Farmers 

Better  Transportation  Facilities  the  Great  Need  of  the 
Province — The  Good  Example  of  Saanich  Municipality 

By  Mr.  Vigor*     


OX  examination  of  the  financial  reports  of  practi- 
cally all  municipalities  it  will  be  seen  that  the 
largest  proportion  of  expenditure  is  made  for 
public  work,  and  of  this  important  item  it  can 
be  safely  said  that  approximately  80  per  cent,  is  spent 
for  the  maintenance  and  building  of  roads,  conse- 
quently the  question  of  good  roads  becomes  one  of 
vital  importance  to  the  ratepayers,  l)oth  directly  and 
indirectly,  as  will  be  seen  from  the  following  facts  and 
tigures : 

First,  we  know  that  most  of  the  British  Columbia 
municipalities  are  mainly  agricultural  communities — 
that  is,  municipalities  in  which  the  main  industry  is, 
and  always  will  be,  the  production  of  products  derived 
from  the  cultivation  of  the  land.  These  may  be  in  the 
form  of  grain,  root  crops,  fruit,  etc.,  or  in  the  form  of 
stock  and  dairy  produce.  Now,  an  agricultural  com- 
munity, to  be  prosperous,  requires  to  stimulate  pro- 
duction, not  only  in  a  time  when  wheat  is  worth  $1.50 
per  bushel,  but  all  the  time.  The  land  requires  to  be 
worked.  Absentee  owners  do  no  good,  and  in  order  to 
encourage  the  movement  back  to  the  land  the  farm  has 
got  to  be  made  not  only  a  popular  place  to  live  on,  but 
a  place  where  a  man  can  make  money.  There  is  money 
to  be  made  in  farming  the  fertile  valleys  of  British 
Columbia,  and  they  offer  a  striking  opportunity  to  the 
worker. 

One  of  the  most  valuable  and  attractive  assets  to 
any  farmer  is  transportation — access  to  markets.  If  a 
man  can  raise  a  bushel  of  wheat  at  a  cost  of  60  cents 
and  it  costs  him  half  a  dollar  to  get  it  to  market,  he  is 
losing  money  every  day  on  such  business ;  whereas,  if 
it  costs  him  only  5  cents  to  get  it  to  market,  he  will  be 
on  the  high  road  to  wealth,  or  at  least  a  competency. 

How  much  motor  and  motor  car  traffic  is  seen  on 
the  side  roads  of  municipalities  in  Ijritish  Columbia? 
Why  do  we  not  have  more?  It  is  because  it  costs  an 
average  of  nearly  eight  times  as  much  to  haul  the  same 
weight  over  one  mile  of  paved  roads,  and  more  than 
four  times  as  much  as  it  costs  to  haul  it  over  one  mile 
of  macadam.  Moreover,  a  horse  which  has  no  diffi- 
culty in  hauling  6,000  pounds  over  a  paved  road  would 
have  a  hard  struggle  to  manage  only  800  pounds  over 
a  muddy  earth  road.    These  startling  figures  are  taken 
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from  Canadian  and  United  States  statistics,  calculated 
on  some  2,800  reports.  They  do  not  take  into  consid- 
eration the  times  when  the  roads  are  practically  im- 
passable and  a  farmer  cannot  market  his  crops  at  all. 

It  is  a  fact  that  at  the  present  time  and  under  pres- 
ent conditions  thousands  of  tons  of  butter  are  being 
brought  halfway  round  the  world  and  marketed  at  our 
very  doorsteps  at  a  greater  profit  to  the  producer  than 
local  farmers  can  make,  because  of  transportation 
drawbacks. 

It  may  be  said  that  it  is  onh-  theory  and  imagina- 
tion to  state  that  bad  roads  are  the  main  reasons  for 
such  a  state  of  affairs,  but  it  is  nothing  of  the  sort,  for 
there  are  municipalities  that  are  alive  to  the  great 
value  of  such  improvements,  and  it  is  not  necessary  to 
look  far  away  for  such  examples. 

On  December  28,  1915,  the  County  of  Snohomish, 
in  the  State  of  Washington,  voted  a  bond  issue  for 
$1,800,000  for  the  improvement  of  their  county  roads 
with  hard  surface,  which  work  has  been  practically 
completed.  Then  the  State  of  Oregon  last  year  paved 
some  seventy  miles  of  roadway  in  the  County  of  Mult- 
nomah, and  are  preparing  this  year  to  vote  a  further 
sum  for  the  improvement  of  their  roads  and  highways. 
Closer  at  home,  we  have  the  Municipality  of  Saanich, 
on  A^ancouver  Island,  and  we  will  give  a  little  attention 
to  their  case.  Five  years  ago  this  district,  which  is 
located  just  outside  of  Victoria,  was  in  the  so-called 
happy  position  of  having  no  bonded  indebtedness  and 
no  improvements  whatsoever.  The  council  of  this 
municipalitj'  is  composed  of  as  hard-headed  a  crowd  of 
Scotchmen  as  there  are  in  this  country,  careful  and  ex- 
tra conservative,  and  they  gloated  over  their  financial 
position.  Their  total  assessment  was  then  about 
$8,000,000.  What  is  their  condition  to-day?  They 
have  a  bonded  indebtedness  of  some  $900,000,  and 
more  than  half  of  that  amount  was  used  for  the  paving 
of  their  roadways.  Now  their  total  assessment  is  over 
$20,000,000,  this  increase  being  a  potential  profit  to 
every  property-owner. 

Accurate  estimates  of  last  year's  crop  of  strawber- 
ries in  Saanich  place  the  total  at  over  $75,000,  w-ith  a 
quarter  of  a  million  dollars'  worth  of  other  small  fruits. 
Much  of  this  fruit  was  collected  and  delivered  at  the 
wharf  in  Victoria  by  motor  trucks  at  a  lower  cost  for 
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handling  than  has  ever  been  thought  possible  in  Brit- 
ish Columbia,  and  this  year,  as  the  result  of  more  good 
roads  being  completed,  it  is  most  likely  the  whole  crop 
will  be  so  handled.  The  fruit  growers  have  got  down 
to  brass  tacks,  and  they  certainy  do  not  fear  compe- 
tition from  the  States  (tr  anywhere  else — they  provide 
means  to  meet  any  and  all  cunii)etitors. 

As  a  result  of  the  building  of  good  roads  there  has 
been  a  very  material  increase  in  population,  and  as  a 
direct  consequence  one  ])arty  has  invested  some 
$300,000  in  a  i)alatial  liotel  located  some  twelve  miles 
from  Victoria,  although  the  roads  will  not  be  C(jm- 
pleted  to  his  i)]ace  for  some  months  yet.  See  what 
great  possi'bilities  there  are  for  the  IJistrict  of  Chilli- 
wack,  Fraser  Valley,  if  .the  same  policy  is  adopted ! 
Land  vakies,  as  we  know,  are  made  up  of  several  items, 
and  the  accessibility  to  markets  is  certainly  not  the 
least.  It  is  a  fact  that  rents  as  high  as  $60  per  acre  are 
being  paid  for  land  on  Lulu  Island,  and  the  principal 
reason  for  such  figures  being  obtainable  is  a  paved 
road  connection  with  tlie  city  of  Vancouver,  whicli  per- 
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mils  of  lranspt)rtalion  l)eing  possil)lc  otlier  ilian  1)\'  the 
British  Columbia  Electric  Railway. 

Secondly,  we  will  consider  the  cpicstion  ul  the  cc).>i 
of  good  roads  as  compared  with  the  maintenance  of 
ordinary  roads  in  their  present  condition ;  also  the 
financial  side  of  tliis  very  imjiortant  good  rc)ads  ques- 
tion. 

When  the  (pieslion  comes  u])  regarding  the  expen- 
diture which  has  to  be  made  for  the  permanent  im- 
provement i)f  roadways,  for  instance,  where  the  iitdi- 
vidual  ratepayer  of  a  municipality  gan  see  no  imme- 
diate return  for  nionev  expended  for  such  public  im- 
provement, he  feels  like  oi)posing  a  good  roads  canr 
paign,  especially  when  such  sums  as  $75,0(X)  to 
$130,000.  or  even  more,  are  mentioned  as  the  jirobable 
cost  of  the  said  improven.ent.  lie  i)robal)ly  is  stag- 
gered by  the  size  of  the  figures. 

However,  let  us  consider  the  matter  of  cost  and  in- 
direct return  to  the  property-owner.  Allow  that  a 
munici])alitv  is  considering  the  improvement  of  its 
leading  roads  with  hard  surface  of  tlie  very  best  kind 
obtainable,  and  which  can  l)e  rigiitfully  eNi)ected  to  last 
for  many  years  to  come.  Such  roads  will,  of  course, 
cost  more  in  the  first  place  than  the  ordinary  macadam 
roads.  Let  one  illustrate.  If  a  solid  steel  and  concrete 
building  costs  vou  $10,000  and  a  wooden  one.  identi- 


cally the  same  style  and  size,  will  cost  only  $3j000,  bi 
will  require  $L500  to  be  spent  on  repairs  annually. 
does  not  require  much  calculation  to  show  that  tl 
$10,000  building  will  be  far  cheaper  in  the  long  ru 
So  it  is  with  the  good  roads  question  in  ail  municipal 
ties. 

We  will  say  that  your  taxable  as.sessmcnt  is  abot 
$4,000,000.  Now,  allowing  that  your  municipality  we 
to  decide  to  expend,  say,  $100,000  for  the  hard  surfa 
ing  of  some  of  your  trunk  roads,  say  from  16  to  18  fe 
in  width,  it  could  be  estimated  that  this  amount  1 
money  would  pay  for  approximately  about  five  mil 
of  roadway.  To  Mr.  P'armer  this  seems  like  a  lot 
money,  and  if  he  has  a  farm  which  is  assessed  at,  sa 
$1,000,  he  may  not  see  how  the  proposed  road  improv 
ment  would  benefit  him.  However,  the  following  fij 
ures  should  interest  him  : 

W^e  shall  arbitrarily  fix  a  maturity  of  twenty  yea 
in  which  to  pay  for  this  five  miles  of  road  and  make  tl 
rate  of  interest,  say,  6  per  cent.,  though  undoubted 
the  improvement  will  last  a  much  greater  length  > 
time  than  the  term  stated.  On  calculations  based  upr 
the  sale  of  municipal  bonds,  which  would  be  is.sued  fi 
the  payment  of  this  improvement,  and  sold  at  a  goc 
marketable  figure,  we  find  that  Mr.  Farmer  would  hai 
to  pay  about  $1..S0  per  year  on  his  assessment  of  $1.0( 
for  the  privilege  of  having  five  miles  of  highly  ir 
proved  rooadway,  which  will  add  considerably  to  tl 
value  of  his  property  and  at  the  same  time  enable  hi 
to  get  his  produce  into  market  over  such  roads  at 
cost  of  9  cents  per  ton  per  mile,  in  place  of  from  40  1 
50  cents  per  ton  per  mile  that  it  now  costs  him.  F 
will  thus  save  a  sum  sufficient  to  pay  his  entire  annu 
tax  for  the  construction  of  the  five  miles  of  roadwi 
every  time  he  hauls  a  ton  of  produce  over  it. 

Then,  \\hen  we  figure  out  this  matter  from  tl 
standpoint  of  the  municipality  as  a  whole,  we  find  st 
more  advantage  in  putting  down  a  first-class  roadwa 
A  government  road  inspector  of  this  province  est 
mates  the  annual  cost  of  upkeep  of  an  ordinary  ma 
adam  roadway  at  from  $l.?00  to  $2,000  per  mile.  Pe 
haps  some  particular  municipality  can.  for  varioi 
reasons,  do  it  for  less,  but  we  shall  base  our  calcul 
tions  on  an  average  estimate  of  annual  upkeep  cost 
$2,000  per  mile.  This  means,  of  course,  to  keep  tl 
macadam  road  in  first-class  shape,  so  that  all  kinds 
traffic  may  pass  over  it  without  absolutely  and  cor 
pletely  destroying  it.  So  it  is  seen  that  the  cost  upkei 
for  five  miles  of  roadway  at  this  rate  would  be  SIO.CX 
each  year,  and  then,  when  this  amount  is  spent,  it  r 
quires  the  same  amount  each  year  afterwards,  and  st 
you  have  no  permanent  roadway. 

The  amount  of  interest  and  sinking  fimds  to  be  s 
aside  each  year  on  a  bond  isue  of  $100,000  for  tweni 
years,  at  6  per  cent,  interest,  would  be  about  $S.15 
and  the  ditTerence  between  this  anioimt  and  $10.0( 
which  we  stated  would  have  to  be  spent  for  maintei 
ance.  is  $1,750  saved  each  year,  and  for  a  period  ■ 
twenty  years  it  can  be  easily  seen  that  the  amoui 
saved  would  total  enough  to  pay  for  the  hard  stirfacir 
of  over  another  mile  of  roadway.  Also,  in  addition  ' 
the  above  saving,  the  main  feature  would  be  that  the 
would  be  no  upkeep  <in  the  paved  roadway  for  a  peric 
of  five  years,  as  this  would  be  guaranteed  and  mai: 
tained  by  all  road  builders  under  either  a  cash  or 
fidelity  company  bond,  and  then  at  the  end  of  tl 
twenty  years  the  municipality  has  a  perfectly  giv 
|)aved  roadway  in  place  of  the  same  old  macadam  • 
which  would  require  the  same  continual  maintei 
each  and  every  year. 

In   such   uiidertakiiiL;-  id    ininrovenu-nt    tl 
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Canadian  nnmicipalities  ai"c  frL'qucnlly  aided  to  some 
extent  l)v  the  j^overnments  of  tlie  province,  and  the 
-Dvernment  or  this  province  is  prepared  to  do  the  fair 
thinjf  alon<4^  these  lines,  but  it  recpiircs  thj  initiat;\e  •; 
the  district  or  municipality  vvishini^-  to  undertake  ^ucii 
])iihlic  improvement. 


Road   Exhibits   at   Ottawa 
Congress 


IN  point  of  numbers  the  exhibits  of  road  machinery, 
supplies,  etc.,  were  not  as  large  as  those  last  year, 
due,  in  a  measure,, to  the  difficulty  of  transporta- 
tion consequent  on  railroad  embargoes.     His  Ex- 
cellency the   Governor  General,  prior  to  opening  the 
Congress,   in'spected   the   various   exhibits,   under   the 
guidance  of  Mr.  Duchastel. 

Canada  Cement  Co.,  Ltd.,  Montreal. — As  usual,  this 
company  had  a  large  space,  and  exhibited  this  year,  in 
i-onjunctioii  with  the  Trussed  ("oncrete  Steel  Co.  of 
Canada,  Limited,  Walkerville,  the  United  States  Steel 
Products,  Montreal,  and  T.  S.  Kirby  &  Co.,  Ottawa. 
The  exhibit  comprised  samples  of  road  materials,  and 
a  model  of  a  road  showing  the  construction  and  method 
of  placing  reinforceftient.  There  were  two  types  of 
joints,  one  being  an  armour  joint  made  by  the  Trussed 
Concrete  Steel  Co.  of  Canada,  and  the  other  of  bitum- 
inous material.  The  armour  plates  were  shown  with 
the  installing  device  furnished  by  the  manufacturers. 
The  two  types  of  reinforcement  were  expanded  metal 
produced  by  the  Trussed  Concrete  Steel  Co.,  and  tri- 
angular mesh  made  by  the  U.  S.  Steel  Products,  which 
Concern  also  had  on  view  pictures  of  roads,  illustra- 
tions showing  the  use  of  the  mesh  in  the  construction 
of  sewers,  bridges,  silos,  etc.  T.  S.  Kirby  &  Co.,  as 
representatives  of  the  Federal  Stone  and  Supply  Co., 
exhibited  samples  of  crushed  and  other  stone,  blocks, 
etc. 

Paterson  Manufacturing  Com]Kiny,  Ltd.,  Montreal 
and  Ottawa. — A  large  niunber  of  illuminated  views  of 
highways  were  on  view,  together  with  samples  of  the 
well-known  Tarvia  jjrodncts,  Barrett's  paving  ])itch, 
binders,  etc. 

Sawycr-Massey  Com])any,  Ltd.,  Hamilton. — Photos 
'  'f  tractors,  road  rollers,  graders  and  levellers,  with 
literature  explanatory  of  the  machines. 

Canadian  Fairbanks-Morse  Comjjany,  Limited, 
Montreal. — This  com])any  occu])ied  the  largest  amount 
of  space  in  tbe  exhil)ition.  'llie  machinery  included 
Case  road  rollers  and  tractors  for  road  making,  and 
Case  kerosene  tractors  and  ploughs  for  farming,  also 
oil  machinery,  the  products  of  the  Dominion  Road  Ma- 
chinery Co.,  for  making  macadam  roads  under  the 
penetration  method.  The  Fairbanks  Company  also 
had  on  view  a  Wettlaufer  street  paving  mixer  of  a 
capacity  of  13  cubic  feet  jjcr  batch,  with  bocjni  and 
l)ucket. 

Ini])erial  Oil  Company,  Ltd 
pa\ing  asphalts,-    i)enetration 
shingles  for  roofing. 

CJeneral  Su])ply  Company  t)f  Canada. — Two  street 
Bushers,  manufactured  by  the  C.  H.  Vhass  Co.,  New 
^'clrk,   were  shown  b_\-  the  lirst  named  concern. 

Warren  Bituminous  Paving  Co.,  Toronto.- fSeveral 
specimens  of    i>avenK'nt    were    on    view.       These    in- 


,  Tortnito. — Samples  of' 
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eluded  bilulithic,  Warrenite  and  Bitustone,  together 
with  bitulithic  for  resurfacing  old  macadam  and  resur- 
facing old  brick  streets,  besides  bitulithic  on  bitumin- 
ous and   concrete  bases. 

Province  of  Ontario. — Some  very  interesting  mod- 
els of  various  roads  were  loaned  by  the  province. 
These  illustrated  methods  of  construction  and  of  ma- 
terials employed. 

Commission  of  Conservation,  Town  Planning  De- 
])artment,  Ottawa. — This  section  comprised  a  series  of 
photos  and  plans  of  garden  sites  in  Great  Britain,  Can- 
ada, France,  Australia,  and  Sweden.  There  was  also 
a  model  of  a  Canadian  bungalow  and  grounds. 


Canadian  Woods  for  Structural  Timbers 

The  Forest  Products  Laboratories  of  Canada,  estab- 
lished at  Montreal  by  the  Department  of  the  Interior, 
in  co-o))eration  with  McGill  University,  have  under- 
taken an  investigation  of  the  woods  of  the  different 
species  of  trees  in  Canada  so  that  reliable  and  authori- 
tative information  may  be  available  as  to  the  strength, 
durability,  and  other  qualities  of  Canadian  woods  and 
their  adaptability  for  use  in  structural  work  and  manu- 
factures of  various  kinds.  Such  investigations  have 
onh-  begun  at  the  Canadian  Laboratories  and  the  only 
Canadian  species  in  regard  to  which  fairly  complete 
information  has  been  obtained  is  Douglas  fir,  but  as 
there  is  a  special  interest  at  the  present  time  in  regard 
to  structural  timbers,  particularly  in  a  comparison  be- 
tween Canadian  and  foreign  timbers,  it  has  been  con- 
sidered advisable  to  issue  a  preliminar)-  study  on  struc- 
tural timbers,  using  the  information  now  available  from 
many  sources  and  i)articularly  the  results  of  investi- 
gations made  at  the  laboratory  of  the  Forest  Service 
oi  the  United  States.  This  preliminary  report,  entitled 
"Canadian  Woods  for  Structural  Timbers,"  is  now  be- 
ing distributed  by  the  Department  of  the  Literior  as' 
Bulletin  No.  S9.  Jt  will  be  found  that  Canadian  tim- 
bers rank  high  for  structural  purpo.ses.  The  results  of 
an  exhaustive  scries  of  mechanical  and  physical  tests 
of  ETouglas  fir  made  at  the  Forest  Products  Labora- 
tories of  Canada  are  now  in  course  of  publication  and 
similar  tests  of  other  important  Canadian  woods  are  in 
lirogress,  the  results  of  which  will  be  jjublished  as 
soon  as  thcv  are  available. 


A  typical  macadized  road  in  Quebec  province. 
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Fourth    Canadian    and    International    Good 

Roads  Congress 

Reports  of  Proceedings  and  Abstracts  of  Papers  Presented  Here- 
with Reflect  Ever-Widening  Influence  of  the  Movement  for 
Road  Development  and   Construction    of    a   Permanent  Value 


WIIIT.IC  jirevious  Canadian  and  International 
(iood  Koads  Congresses  have  received  official 
recognition  and  support  from  some  of  the 
])rovincial  governments,  it  remained  for  the 
Congress  held  in  Ottawa  from  April  10  to  14  t<i  obtain 
the  recognition  of  the  Governor  General  and  the  Fed- 
eral Government.  'J'he  fact  that  the  gathering  was 
held  in  Ottawa  had  no  doubt  something  to  do  with  this 
event,  but  it  was  api)arent  from  the  speeches  at  the 
formal  opening  on  the  10th  inst.  that  both  the  Gov- 
ernment, as  represented  by  Sir  George  Foster,  and  the 
()p])(isitit)n,  in  the  jicrson  of  Sir  Wilfrid  Laurier,  arc 
keenly  alive  to  the  value  of  the  ever-widening  move- 
ment in  favor  of  good  roads.  The  speeches  at  the  open- 
ing were  excellent,  the  keynote  being  that,  as  an  agri- 
cultural country,  it  is  of  the  highest  importance  that 
more  facilities  be  given  to  the  farmers  in  the  way  of 
more  and  better  roads. 

Mr.  J.  Duchastel,  the  j)resident,  in  welcoming  His 
Excellency  the  Governor-General,  alluded  to  the  edu- 
cational work  of  the  Congress,  especially  in  the  mat- 
ter of  bringing  home  to  the  farmers  and  dwellers  in 
small  communities  the  urgency  of  proper  highways 
and  efficient  construction.  It  had  been  asked  why  they 
were  keeping  uj)  this  movement  during  the  war — his 
answer  was  that  the  work  was  a  patriotic  one,  and 
that  it  was  important  that  it  should  be  kept  ali\e. 

Good  Roads  of  Vital  Interest  to  Canada 

The  Gt)vernor-General  dealt  with  the  subject  of 
good  roads  from  various  angles,  and  drew  on  his  ex- 
perience as  chairman  of  a  British  Parliamentary  Com- 
mittee to  enforce  the  necessity  of  dealing  thoroughly 
with  such  problems  as  they  arose.  He  declared  that 
the  subject  was  of  vital  interest  to  the  entire  Domin- 
ion. He  saw  with  pleasure  that  there  were  present  re- 
l)resentatives  from  the  various  parts  of  the  country, 
as  it  was  a  subject  which  invited  the  co-operation  of 
all  classes.  Owing  to  train  delays,  the  representatives 
ham  the  United  States  were  not  present;  these  gentle- 
men were  always  sure  of  a  cordial  welcome,  but  this 
year  it  would  be  more  than  usually  enthusiastic.  Many 
economic  and  social  questions  would  have  to  be  con- 
sidered by  the  delegates  at  this  particular  period  in 
anticipation  of  the  ending  of  the  war,  which  he  hoped 
would  not  be  far  distant.  They  could  only  hope  that 
the  splendid  deeds  of  Canadians  in  France,  of  which 
they  had  just  received  news,  would  be  the  prelude  to 
still  greater  advances. 

The  country  had  passed  the  period  when  the  ques- 
tion of  the  value  of  good  roads  was  debated — it  was 
now  a  question  of  construction^  repair  and  mainten- 
ance. His  Excellency  referred  to  the  subject  of  track- 
less trolleys,  which  had  been  keenly  discussed  in  Great 
Britain,  and  suggested  that  this  matter  might  well 
be  taken  up  here.  Pie  also  spoke,  in  passing,  of  Can- 
ada's magnificent  water  powers. 

Sir  George  E.  Foster  followed,  and  spoke  of  his 
early  exi)erience  in  New  Brunswick,  mending  roads. 


Alluding  to  the  advance  in  public  opinion  as  to  the  ec- 
onomic value  of  good  roads,  he  said  that  the  real  point 
was  to  convince  the  farmer  that  he  was  the  man  who 
had  the  deepest  interest  in  securing  good  roads.  It 
was  a  social  as  well  as  an  economic  problem.  The 
automobile  had  proved  one  of  the  best  aids  in  secur- 
ing good  roads.  On  behalf  of  the  Government  he  wel- 
comed the  Congress  to  the  city.  The  Government 
were  interested  in  having  the  small  roads  brought  up 
to  the  proper  standard.  Hitherto  the. Government  had 
spent  a  large  amount  of  money  on  trunk  roads,  but 
they  were  coming  to  the  conclusion  that  the  most 
important  thing  was  to  join  up  the  smaller  highways. 
Sir  (ieorge  concluded  by  urging  the  value  of  good 
roads,  well  surveyed,  well  laid  out,  and  properly  main- 
tained. 

Sir  Wilfrid  Laurier  spoke  of  the  great  development 
in  Canada  on  the  subject  of  good  roads,  and  asserted 
that  the  province  of  Quebec  had  made  as  much  pro- 
gress as  any  in  the  Dominion.  People  were  beginning 
to  realize  that  the  wealth  of  the  country  was  in  its 
roads,  because  agricultural  products  had  little  value 
unless  they  could  be  brought  to  market,  and  to  do  this 
good  roads  were  necessary.  He  put  it  to  them  whe- 
ther they  would  have  roads  cheap  to  construct  and 
dear  to  maintain  or  roads  dear  to  construct  and  cheap 
to  maintain.  He  had  spoken  to  Sir  Lomer  Gouin  on 
this  aspect  of  the  question  and  told  him  that  in  his 
view  it  would  have  been  a  better  policy  to  have  con- 
structed dearer  roads  rather  than  to  have  built  cheap 
roads  with  higher  maintenance. 

Congress  Promotes  Entente  Cordiale 

Mr.  W.  A.  McLean,  Deputy  Minister  of  Highways 
for  the  Province  of  Ontario,  on  behalf  of  the  Dominion 
Good  Roads  Association,  welcomed  the  delegates.  He 
alluded  to  the  good  roads  congress  as  part  of  the  Bon 
Entente  movement,  binding  together  the  east  and  west, 
and  in  the  case  of  their  United  States  confreres  as  a 
triple  Entente.  It  was  gratifying  that  every  province 
had  created  a  special  department  for  the  construction 
of  highways,  thus  embodying  the  idea  that  the  move- 
ment was  not  parochial  but  Dominion  wide. 

On  behalf  of  the  Ontario  Go<-id  Roads  Association. 
Mr.  S.  L.  Squire,  the  president,  also  welcomed  the  dele 
gates.  This  Congress,  he  said,  marked  a  new  era,  in 
that  it  had  received  the  co-operation  of  the  State,  of 
the  two  political  parties,  the  church,  and  other  organ- 
izations. It  illustrated  the  democracy  of  the  roadway, 
where  all  could  meet  on  a  common  platform.  He 
hoped  the  Federal  Government  would  lend  the  Con- 
gress their  substantial  support.  The  press  of  the  coun- 
try had  given  the  movement  unselfish  support,  free 
from  mercenary  motives. 

Mr.  B.  Michaud.  Deputy  Minister  of  Roads,  Pro- 
vuice  of  Quebec,  traced  the  history  of  good  roads  in  his 
province,  and  told  of  the  measures  taken  bv  the  Gov- 
ernment to  educate  the  peo]iIe  on  the  sub'iect.     This 
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had  been  done  largely  through  a  campaign  of  adver- 
tising, with  the  result  that  there  was  a  community 
of  interest  between  the  Government  and  the  ratepay- 
ers. The  construction  of  roads  was  as  important  as 
any   other   great   public   works.     After   five   years   of 


work  in  the  province  of  Quebec  a  new  public  spirit 
had  been  created,  which  was  demanding  better  roads. 
Mr.  A.  A.  Dion,  president  of  the  Ottawa  Valley 
Motor  Car  Association,  Bishop  Roper,  and  Mr.  Harold 
Fisher,  Mayor  of  Ottawa,  also  spoke. 


Road  Drainage  and  Foundations 


By  George  Hogarth,  O.L.S.,  A.M.  Can.  Soc.  C.E.' 


THE  stability  of  the  entire  road  surface  depends 
upon  the  foundation,  and  the  strength  and  life 
of  the  foundation  largely  depends  upon  the 
facilities  provided  for  drainage.  While  proper 
attention  may  be  given  to  the  drainage  of  the  surtace  of 
the  road  by  giving  the  road  sufficient  crown  to  shed 
the  water,  the  great  importance  of  subsurface  drainage 
may  be  entirely  overlooked.  There  are,  therefore,  sur- 
face methods  of  drainage  and  subsurface  methods  of 
drainage,  and  the  importance  of  each  must  be  realized 
and  used  to  the  fullest  extent  if  we  desire  a  perman- 
ent foundation.  A  sound  and  enduring  foundation  can- 
not ibe  secured  on  subsoil  saturated  with  water,  but  a 
good  foundation  can  be  secured  by  the  simple  means  of 
keeping  the  subsoil  dry.  If  water  is  not  excluded  from 
the  foundation  it  will  sooner  or  later  destroy  the  road 
surfacing,  since  no  road  ever  built  could  escape  de- 
struction should  the  foundation  become  yielding  and 
soft. 

Good  Drainage  Means  a  Good  Road 

It  "may  be  said  that  the  whole  problem  of  improve- 
ment and  maintenance  of  ordinary  country  roads  is  one 
of  drainage.  Upon  earth  roads  drainage  is  especially 
important  because  the  material  of  the  road  surface  is 
very  susceptible  to  the  action  of  water,  and  so  more 
readily  destroyed  than  are  the  .surfaces  of  the  better 
class  of  roads.  An  undrained  earth  road  offers  a  splen- 
did opportunity  to  the  frost,  and  a  spring  thaw  may  re- 
sult in  such  a  road  being  mipassable  for  days  or  weeks- 
A  road  on  a  wet,  undrained  bottom  will  always  be  trou- 
blesome and  expensive  to  maintain,  and  it  will  be  eco- 
nomical in  the  long  run  to  go  to  considerable  expense 
in  making  the  drainage  of  the  subsoil  as  perfect  as  pos- 
sible. 

There  are  three  systems  of  drainage — underdrain- 
age,  side  ditches,  and  surface  drainage.  Underdrainage 
lowers  the  water  level  in  the  soil  and  keeps  it  at  a  safe 
distance  from  the  foundations.  It  dries  the  ground 
quickly  during  the  spring,  when  otherwise  a  saturated 
condition  of  the  soil  would  exist,  and  it  abso  intercepts 
the  subsurface  flow  of  water  beneath  the  crust  of  the 
road.  Underdrainage  further  reduces,  and  will  in  many 
cases  prevent,  the  destructive  heaving  effects  of  frost. 

Particular  attention  to  the  underdrainage  should 
be  given  at  points  on  the  road  from  50  to  200  feet  or 
more  down  grade  from  the  top  of  a  hill  or  slope,  and 
particularly  so  if  the  roadway  is  in  excavation.  Water 
will  usually  filter  out  to  the  surface  at  such  points,  and 
the  entire  skill  of  the  road-builder  will  have  to  be  exer- 
cised in  locating  subdrainage  to  prevent  heaving  and 
cracking.  In  all  such  cases  the  underdrainage  should 
not  be  curtailed,  but  rather  every  foot  of  tile  that  can 
be  placed  should  be  put  in. 

Blind  Drains  Sometimes  an  Advantage 

Tile  drains  furnish  the  usual  means  for  subdrainage 
and  proper  grade,  and  good  outlet  should  be  provided. 
In  some  cases  a  blind  drain  may  be  used  to  good  advan- 
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tage.  The  construction  of  a  blind  drain  is  accomplished 
by  opening  a  trench  several  feet  deep  along  or  across 
the  road  and  afterwards  filling  the  trench  with  stone. 
The  depth,  distance  apart,  and  location  of  such 
trenches  will  depenij  entirel}'  upon  the  conditions  en- 
countered and  the  result  desired. 

Side  ditches  for  all  country  roads  are  essential. 
Their  object  is  to  receive  the  water  from  the  surface  of 
the  travelled  roadway,  and  the  grade  of  the  ditch 
should  be  such  that  the  water  is  carried  rapidly  to  a 
good  outlet.  Such  ditches  also  intercept  and  carry 
away  water  that  would  otherwise  flow  Jrom  the  side 
hills  upon  the  road.  A  depth  of  2^/^  or  3j/S  feet  below 
the  crown  of  the  roadways  will  usually  be  found  sufii- 
cient.  In  order  to  be  effective,  ditches  should  have  as 
great  a  grade  as  possible,  they  should  be  well  cleaned 
out,  and  have  free  outlet  in  some  creek  or  stream.s- 

Surface  drainage  of  the  travelled  portion  of  the  road 
affects  mainly  the  maintenance  of  the  road,  and  is  ac- 
complished by  giving  the  road  or  pavement  surface  a 
crown  which  tends  to  shed  the  water  to  the  side 
ditches.  The  slope  of  the  crown  should  be  sufficient  to 
carry  the  water  freely  and  quickly  to  the  side  ditch. 
The  proper  crown  to  use  will  vary  with  the  nature  of 
the  roadway ;  when  a  good  surface  is  maintained  a 
moderate  rise  will  be  found  sufficient. 

Present-day  Traffic  Requires  Firm  Foundations 

While  drainage  is  undoubtedly  one  of  the  first 
essentials  of  good  highways,  the  foundation  of  a  road 
is  also  of  great  importance.  The  foundation  of  a  road 
should  normally  last  a  number  of  years,  while  the  cost 
of  maintenance  should  be  for  replacing  and  renewing 
the  worn-out  surface.  Such  conditions  are  difficult  to 
obtain,  since  the  foundation  of  four  inches  of  crushed 
stone  to-day  may  be  entirely  inadequate  to-morrow 
under  more  severe  traffic.  The  heavy  loads  using  our 
highways  to-day  require  an  abundance  of  material  in 
the  foundation  of  the  roads,  and  if  our  work  is  to  be 
enduring  we  mifst  see  to  it  that  strong  and  sound  foun- 
dations are  provided. 

The  fact  that  improved  roads  draw  increased  traffic 
should  be  given  full  consideration  in  designing  a  road 
and  providing  its  foundation,  and  any  traffic  census 
made  prior  to  reconstruction  should  be  considerably  in- 
creased in  order  to  estimate  the  travel  on  the  improved 
surface.  In  some  cases  it  may  be  found  that  the  traffic 
on  an  improved  road  immediately  after  reconstruction 
is  ten  or  more  times  the  original  number  of  vehicles 
using  the  road,  and  this  must  be  provided  for. 

Available  Foundation  Courses 

The  strength  of  the  foundation  of  a  road  is  greatly 
affected  by  the  supporting  power  of  the  different  soils 
and  in  order  to  obtain  a  road  surface  having  a  uniform 
resistance  the  thickness  of  the  crust  will  need  to  be 
varied.  Manv  kinds  of  foundation  courses  are  avail- 
able in  the  construction  of  roads,  such  as  crushed 
stone,  screened  gravel,  pit  gravel,  field  stone,  quarry 
stone,  or  Telford.    Before  placing  a  foundation  course 
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the  subj^Madc  should  bf  properly  rolled,  in  order  to 
solidify  the  surface  and  i)revent  the  material  of  the 
foundation  beinf;-  forced  into  the  soil,  'i'his  point  is  as 
important  with  a  .L^ravcl  road  as  it  is  with  more  perman- 
ent types  of  construction. 

Crushed  stone  where  used  as  foundation  for  a  mac- 
adam road  should  be  not  less  than  six  inches  in  liiick- 
ness  when  compacted,  and  the  size  stone  will  usually 
be  about  tliat  passinf,^  a  2>^-inch  rinfr.'  Screened  jrravel 
of  1  in.  to  3  in.  size  may  be  used  in  place  of  crushed 
stone,  and  when  placed  in  the  road  a  filler  containin;,^ 
some  clay  or  loam  should  be  s])read  in  order  to  thor- 
ouj^hly  consolidate  the  stones.  Such  gravel  does  not 
interlock  as  cru.shed  stone  does,  and  a  thicker  founda- 
tion course  of  gravel  is  tlierefore  required. 

Field  stone  used  for  a  foundation  may  be  laid  in  one 
course,  from  6  in.  to  12  in.  in  dei)th,  and  the  inequali- 
ties between  the  stones  filled  with  coarse  gravel  or 
crushed  stone.  The  depth  of  the  course  should  in  all 
cases  be  suited  to  the  average  size  of  field  stone  avail- 
able, as  it  is  not  economical  to  break  them  to  a  defin- 
ite size.  A  variation  of  an  inch  or  so  in  the  size  of  the 
stone  is  of  no  conse(|uence,  since  the  siu-facc  stone  will 
serve  to  even  up  all  inequalities. 

The  Telford  base  may  be  composed  of  quarry 
stone  which  has  heen  l)roken  to  size  with  a  stone  ham- 
mer. Such  foundations  have  given  good  satisfaction 
when  used,  but  the  cost  of  hand-placing  the  stones 
seems  to  have  outweighed  the  advantages  of  this  type 
of  construction. 

Discussion 

A  long  discussion  followed.  jVfr.  K.  Drinkwater,  of 
St.  Lambert,  P.Q.,  pointed  out  the  importance  of  Imv- 
ing  good  depth  of  lateral  drains  on  suburban  roads. 
As  to  suburban  pavements,  it  was  not  absolutely  neces- 
sary to  have  under-drainage  if  particular  attention  was 
paid  to  the  drainage,  lie  was  of  the  opinion  that  in 
obtaining  under-drainage  money  was  expended  with- 
out any  resnlts.  With  foundations  built  on  clay  there 
was  nothing  better  than  Telford  with  lateral  drains,- 
with  cither  open  drainage  on  the  sides  or  tile  drains 
with  sand  or  gravel  fill  on  top. 

Vital  Necessity  for  Good  Drainage 

Mr.  L.  B.  Howland  stated  that  the  fundamental 
principle  in  roadway  construction  was  good  drainage. 

Mr.  Hogarth,  alluding  to  the  Hamilton-Toronto 
road,  stated  that  the  drainage  there  was  one  of  the 
most  important  parts  of  the  construction.  There  had 
been  some  defects  in  the  road,  and  these  could  be  at- 
tributed entirely  to  the  drainage,  the  worst  defects  be- 
ing at  the  slope  of  the  hills. 

Mr.  W.  Huber,  while  piiinliiig  .ml  the  great  value 
of  drainage  as  a  means  of  securing  substantial  founda- 
tions, remarked  that  in  certain  parts  of  Ontario  it  was 
impracticable  to  get  good  drainage,  and  in  such  cases 
they  endeavored  to  secure  bottoms  which  would  carry 
traffic.  One  method  was  to  pift  in  boulders,  and  fail- 
ing these  they  fell  back  on  the  old  method  of  filling 
up  with  logs. 

Mr.  W.  A.  McI-can  said  that  generally  speaking 
he  was  in  favor  of  putting  in  stone  foundations — they 
must  construct  for  the  future  as  well  as  for  the  pre- 
sent. Hitherto  the  question  of  expense  had  been  too 
largely  a  factor  in  determining  the  fpiestion  of  founda- 
tion. Drainage  was  emiihatically  the  secret  of  good 
roads.  In  order  to  build  for  the  future  and  reduce 
maintenance  costs,  wherever  the  earth  soil  was  not 


exceptionally  good,  by  all  means  put  in  stone  founda- 
tions. Mr.  McLean  also  insisted  ujKjn  the  importance 
of  appointing  experienced  highway  superintendents. 

Foundation  of  Fundamental  Importance 

Mr.  J.  H.  MacDonald,  ex-State  Highway  Com- 
missioner of  Connectiait,  continued  the  discussion  and 
also  spoke  on  the  construction  and  maintenance  of 
gravel  and  macadam  roads.  The  question  of  drain- 
age, he  said,  was  a  serious  one.  Too  little  thought 
had  been  given  in  the  United  States  to  this  question, 
and  of  the  2,200,000  miles  of  road  laid  there,  one-half 
would  have  to  be  disturbed  or  reconstructed  by  rea- 
son of  the  lack  of  forethought  on  this  branch  of  con- 
struction. Three  main  princij)lcs  were  involved — one 
was  to  get  the  water  out  of  the  road ;  another  was 
to  get  the  water  off  the  road,  and  the  third  to  get  the 
water  away  from  the  road — and  then  there  was  a  well 
drained  road.  He  was  a  strong  advocate  of  the  Tel- 
ford base  and  the  old  English  drain.  Telford  construc- 
tion was  like  a  well-built  wall,  only  laid  flat.  It  did 
not  make  any  dilTcrcnce  what  the  surface  of  the  road 
was  if  they  did  not  have  any  foundation.  H  thej' 
had  only  $100  to  spend,  lay  it  out  on  the  foundation 
and  wait  until  there  was  other  money  for  the  sur- 
face. Put  in  a  good  foundation — the  surface  would 
take  care  of  itself  ultimately.  H  they  put  in  a  sur- 
face only,  it  was  waste  of  money,  a  mere  make-shift. 
Hy  means  of  such  congresses  the  value  of  good  roads 
\verc  brought  home  to  people  in  a  personal  sense,  and 
thus  the  interest  was  intensified.  Mr.  McLean's  re- 
ports were  of  the  utmost  value,  and  if  his  suggestions 
were  carried  out  Canada  would  obtain  an  unequalled 
road  system. 

Finance  Overrules  Other  Considerations 

Col.  W.  D.  Sohier,  chairman  of  the  Massachusetts 
Highway  Commission,  endorsed  Mr.  MacDonald's 
views  as  to  the  value  of  the  Telford  base,  but  said 
that  in  gome  parts  of  the  United  States  it  was  im- 
possible to  obtain  tl\e  nccessarj-  material.  Col  So- 
hier spoke  of  the  use  of  corduroy  roads  under  certain 
contlitions,  and  said  that  while  none  could  over-em- 
phasize the  question  of  drainage,  one  had  to  be  guided 
by  the  question  of  finance  and  of  obtaining  the  best 
foundation  possible  under  given  circumstances. 

Messrs.  Leonard,  Eraser,  Eisher,  Christie.  Wallis. 
Bray  and  Roberts,  also  spoke,  the  main  topic  being 
as  to  damages  arising  from  drainage  in  relation  to 
farms.  It  was  mentioned  that  the  interpretation  put 
on  the  Ontario  Act  in  Sussex  was  quite  different  to 
that  upon  it  in  the  Ottawa  district.  Arising  out  of  the 
discussion,  Mr.  Hogarth  remarked  that  the  experience 
of  one  delegate  showed  that  a  solid  foundation  of  field 
stone  had  resulted  in  a  satisfactory  road  and  the  ab- 
sence t>f  such  a  foundation  had  resulted  in  a  very  poor 
road. 

♦         *         ♦ 

Location  of  Montreal-Windsor  Road 

At  the  afternoon  session,  Mr.  Bowlby,  Mayor  of 
Brantford,  submitted  a  resolution  asking  the  Congress 
to  endorse  the  construction  of  a  Montreal-Windsor 
highway,  t)ver  the  central  route,  which  would  pass 
through  Brantford.  This  was  referred  to  the  resolu- 
tion committee. 

Mr.  W.  A.  McLean,  Deputy  Minister  of  Highways, 
Ontario,  read  a  paper  on  "The  Highway  Laws  of  On- 
tario," which  follows: 
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Ontario    Government  Assisting   Road   Work 

Provincial  Legislation  Provides  Large  Subsidies  to  Aid  Highway  Develop- 
ment and  Maintenance  by  the  Counties — Recent  Enactment  Institutes  a  System 
of  Provincial  Roads  for  Through  Traffic,  Government  Contributing  70  per  ct. 

-^  By  W.  A.  McLean  '  


THE  road  laws  of  Ontario  are  based  on  the  ex- 
cellent municipal  system  which  grew  up  in  the 
nineteenth  century,  and  which  has  created  excel- 
lent and  progressive  local  self-government 
throughout  the  province.  Towns,  villages  and  cities 
are  responsible  for  the  up-keep  of  streets  within  their 
boundaries,  but  the  care  of  roads  in  the  open  country 
constitutes  one  of  the  chief  duties  of  township  and 
county  councils.  Provision  for  municipal  organization 
is  made  by  the  Municipal  Act,  which  defines  the  gen- 
eral authority  of  municipal  councils  with  respect  to 
roads. 

Local  Roads  Constructed  at  Expense  of  Township 

Township  councils,  in  the  earlier  history  of  the  pro- 
vince, depended  largely  on  statute  labor  for  road  im- 
provement, this  system  having  been  created  by  the 
first  parliament  of  the  province  (then  Upper  Canada) 
in  1796.  Money  expenditure,  raised  by  general  levy 
on  the  townshij)  assessment,  has  been  steadily  increas- 
ing. At  the  present  time  townships  are  spending  an- 
nually over  $1,400,000  in  cash,  1,100,000  days  of  stat- 
ute labor,  having  a  total  estimated  value  of  $2,500,000 
annually.  Township  councils  have  authority  to  pass 
by-laws  to  abolish  statute  labor.  About  one-quarter 
of  the  townships  have  done  so,  while  the  number  is 
steadily  increasing.  The  Highway  Department  is  en- 
couraging all  townships  to  place  their  road  expendi- 
ture in  charge  of  a  permanent  road  superintendent  or 
foreman,  and  to  this  end  will  pay  (under  the  Ontario 
Highways  Act,  1915)  one-quarter  of  the  salary  of  such 
an  official,  the  provincial  grant  not  to  exceed  $150 
annually. 

Province  Substantially  Aids  County  Road  Systems 

Provincial  aid  to  road  construction  is  given  prin- 
cipally through  county  road  systems,  under  the  High- 
way Improvement  Act.  Twenty-five  counties  out  of 
thirty-seven  which  are  eligible,  are  carrying  on  con- 
struction. Expenditure  to  the  end  of  1915  has  amount- 
ed to  $6,000,000,  including  $1,200,000  for  bridges,  and 
work  is  now,  being  carried  on  at  the  rate  of  $900,000 
annually.  It  is  anticipated  that  all  counties  will  be 
operating  under  this  plan  within  a  few  years,  and  that 
the  annual  expenditure  will  be  doubled.  The  chief 
features  of  this  Act  are  as  follows: — 

A  county  council  is  authorized  to  assume  by  by- 
law a  system  of.  roads  for  construction  and  mainten- 
ance, the  province  contributing  forty  per  cent,  of  the 
expenditure  on  construction  and  twenty  per  cent,  of 
the  cost  of  maintenance.  A  by-law  adopting  such  a 
system  may  be  passed  by  a  two-thirds  majority  of  a 
county  council  representing  at  least  one-half  of  the 
total  equalized  assessment  of  the  county. 

The  roads  assumed  are  usually  such  as  will  accom- 
modate the  greater  part  of  local  market  travel,  creat- 
ing a  system  of  main  market  roads.  They  are  the 
roads  radiating  from  local  market  centres  and  shipping 
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points,  and  should  be  connected  as  far  as  practicable 
to  serve  the  needs  of  through  trafific  of  the  locality. 
The  mileage  of  roads  thus  assumed  by  a  county  is 
usually  from  12  to  18  per  cent,  of  the  total  mileage 
of  the  county.  The  direction  and  superintendence  of 
the  work  is  placed  in  charge  of  a  county  engineer  or 
capable  superintendent  appointed  by  the  county  coun- 
cil. A  committee  of  the  county  council  should  co- 
operate with.  ad\ise  and  direct  the  road  superintend- 
ent. 

Roads  are  to  be  built  in  accordance  with  the  regu- 
lations of  the  Department  of  Public  Highways.  The 
construction  should  be  suited  to  local  material  and 
trafific.  A  standard  type  is  regarded  as  a  roadway 
well  drained,  graded  to  a  width  of  24  feet  between 
ditches,  with  broken  stone  or  gravel  in  the  centre  to 
a  width  of  from  9  to  18  feet,  and  consolidated  by  roll- 
ing. The  cost  varies  with  local  conditions,  but  is  in 
general  proportionate  to  the  width  and  kind  of  metal. 

The  sj'stem  of  roads  assumed,  an-d  the  by-law  fix- 
ing the  plan  of  improvement,  are  subject  to  approval 
of  the  Provincial  Department. 

County  Assumes  Full  Control 

\V  hen  roads  are  assumed  by  a  county  council  un- 
der this  Act,  township  councils  cease  to  have  control 
over  them,  and  they  should  not  make  any  expenditure 
on  them.  The  county  council  is  thereafter  responsible 
for  construction  and  maintenance.  The  provincial 
grant  is  paid  annually,  and  is  based  on  .a  statement 
of  expenditure  for  the  year,  submitted  to  the  Minister 
of  Public  Works  and  Highways  by  the  county  coun- 
cil, and  includes  all  costs  of  labor,  material,  engineer- 
ing services,  salary  of  road  superintendent,  machinery, 
and  bridges  on  the  designated  system  of  county  roads. 
The  county  council  may  finance  their  work  by  issuing 
debentures  for  a  term  not  exceeding  thirty  years,  or 
by  sums  raised  from  year  to  year  in  the  annual  county 
rate.  The  cost  of  purchasing  and  reconstructing  toll 
roads  may  be  included  in  the  expenditure. 

The  county  council  may  by  by-law  make  grants  to 
towns  and  villages  not  separated  from  the  county,  for 
the  improvement  of  extensions  or  connecting  links  of 
county  roads  in  such  towns  and  villages,  and  certain 
of  such  grants  may  be  included  in  the  statement  of  an- 
nual expenditure.  Grants  eligible  for  a  provincial  sub- 
sidy are  those  made  to  villages  having  a  population 
of  1,500  or  less,  and  those  made  to  municipalities  with 
a  population  of  over  1,500,  provided  the  improvement 
is  carried  out  on  suburban  streets. 

Cities  Share  in  Cost  of  Suburban  Roads 

Provision  is  made  under  the  Ontario  Highways 
Act,  that  a  city  may  co-operate  with  the  county  coun- 
cil in  improving  the  leading  county  roads  adjacent 
to  the  city,  and  thereby  obtain  a  more  substantial  type 
of  construction  for  such  suburban  roads.  The  pro- 
cedure is  for  a  county  council  by  resolution  to  make 
application  of  the  Lieutenant-Governor-in-Council  ask- 
ing that  a  commission  be  authorized  to  deal  with  the 
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siihiirban  roads  or  portions  thereof  in  the  county  sys- 
tem adjacent  to  the  city  and  towards  the  construction 
and  maintenance  of  which  the  city  in  (|uestion  should 
contribute.  'J'he  De|)artiiient  of  l*ul)lic  Highways  sub- 
mits the  application  to  the  city  in  question  and  con- 
siders their  views  in  the  matter.  Should  the  commis- 
sion be  recommended  by  the  Department  and  author-" 
ized  by  C)rder-in-Council,  it  is  made  up  of  representa- 
tives chosen  by  the  city  and  county  council.  .Tn  the 
case  of  a  city  bavins'  a  population  of  less  than  50,000, 
it  woidd  be  composed  of  three  ])ersons,  the  county 
council  selectinj^  one  member,  the  city-  selecting  one, 
and  the  two  agreeing  u])on  a  third.  In  the  case  of 
cities  of  over  50,000  po])ulation,  the  commission  would 
be  composed  of  five  persons  selected  in  a  similar  man- 
nef. 

The  first  duty  of  the  commission  would  be  to  de- 
ternn'ne  the  roads,  and  the  length  of  each  adjacent  to 
the  city,  to  which  the  city  would  contribute,  the  com- 
mission forming  a  board  of  arbitration  for  that  pur- 
j)ose.  It  is  then  the  duty  of  the  commission  to  deter- 
mine the  work  to  be  undertaken  each  year  and  to  esti- 
mate the  amounts  required  for  construction  and  main- 
tenance. The  county  coimcil  would  first  ap])rove  or 
amend  this  estimate  and  authorize  expenditure.  The 
county  council,  not  later  than  the  first  day  of  March 
in  each  year,  then  notifies  the  city  of  the  amounts  re- 
(piired. 

For  construction  the  ])rovince  contributes  forty 
|)er  cent,  and  the  county  and  city  each  thirty  per  cent.; 
for  maintenance  and  repair,  the  province  contributes 
twenty  per  cent,  and  the  county  and  city  divide  the 
remainder  equally  between  them.  The  section  of 
county  road  designated  as  "suburban"  remains  a  county 
road  for  which  the  county  is  responsible ;  the  work  of 
construction  and  maintenance  to  be  carried  on  under 
the  county  road  sui)erintendent  but  subject  to  the  in- 
structions of  the  special  commission. 

Establishment  of  Provincial  Highways 

A  system  of  provincial  highways  has  been  author- 
ized by  a  recent  Act  of  the  Legislature,  with  a  view  to 
the  construction  and  maintenance,  under  the  Highways 
Department,  of  a  net-work  of  leading  highways 
througliout  the  province.  A  highway  from  east  to 
west  across  the  province  would  be  the  main  artery  of 
such  a  system,  with  suitable  connecting  branches  lead- 
ing to  other  parts  of  the  province,  and  joining  up 
county  towns,  cities  or  other  important  terminal  points. 

The  Act  gives  the  Provincial  Highways  Dejjart- 
ment,  with  the  approval  of  the  Lieutenant  Govcrnor- 
in-Council,  power  to  take  over  on  behalf  of  the  Crown, 
any  public  highway,  by  tiling  a  route  i)lan  of  the  road 
in  the  local  registry  ofiice,  and  giving  notice  in  the 
Ontario  Gazette.  The  Department,  through  its  offi- 
cers, is  thereafter  responsible  for  the  i)roper  construc- 
tion and  maintenance  of  the  highways  so  assumed. 
I'^or  this  purpose  the  Department  has  the  usual  ])Owers 
of  municipal  corporations  to  widen  or  deviate  the  road 
allowance,  procure  material  for  construction,  purchase 
machinery,  and  in  general  to  control  the  use  of  the 
highway  under  the  respcmsibilities  placed  upon  muni- 
cipalities. 

Provincial  Subsidy  70  Per  Cent. 

Atljacent  to  cities  the  cost  is  borne  in  the  propor- 
tion of  forty  per  cent,  by  the  province,  thirty  jier  cent, 
by  the  city,  and  thirty  per  cent,  by  the  municipality 
through  which  the  road  passes.  Outside  of  the  sub- 
urban  section,  the   province  assumes   the  proportion 


levied  on  the 'city,  thereby  paying  70  per  cent.,  and 
the  local  municipality  thirty  per  cent.  In  the  case  of 
bridges,  the  local  municipality  is  placed  on  the  same 
basis  as  in  the  case  of  a  county  n^ad,  viz. : — the  local 
municipality  pays  sixty  per  cent,  of  the  cost  of  a  bridge 
suitable  for  county  purposes,  and  the  province  pays 
the  balance.  In.cases  where  a  special  type  of  pavement 
is  desired  by  a  locality,  provision  is  made  for  levying 
any  excess  part  of  the  cost  on  a  frontage  basis.  Vari- 
ous contingencies  are  provided  for,  with,  in  general, 
a  right  of  appeal  to  the  Ontarii;  Railway  and  Muni- 
ci]>al  Board.  All  cost  of  surveys,  the  purchase  of  ma- 
chinery, plant  and  ccjuipment,  land  for  widening  or 
deviating,  general  overhead  and  staff  expeneses  are  to 
be  borne  entirely  by  the  province.  Thus  the  local  muni- 
cipalities will  be,  in  effect,  required  to  pay  less  than 
thirty  per  cent,  of  the  total  cost. 

A  fundamental  basis  u|)ou  which  the  cost  is  thus 
distributed  is  that  each  local  conmiunity  should  be  re- 
quired to  pay  for  a  road  suited  to  local  requirements. 
It  is  unfair  to  the  rest  of  the  province  to  levy  less 
than  that  amount.  It  is  unfair  to  the  local  municipality 
to  require  it  to  pay  the  entire  cost  of  a  road  carrying 
an  excessive  amount  of  through  traffic.  The  difference 
between  the  cost  of  a  road  suited  to  local  requirements, 
and  one  of  a  character  suited  to  the  traffic  of  a  main 
road,  is  therefore  to  be  levied  upon  cities  immediately 
served,  or  is  to  be  met  by  the  proxnnce  from  the  revenue 
from  motor  vehicles.  A  main  rOad  from  the  County  of 
Essex  to  the  Quebec  Boundary,  with  branches  to  St. 
Catharines  and  Ottawa,  passes  through  urban  and  rur- 
al municipalities  having  half  the  population  of  the  pro- 
vince, and  over  sixty  per  cent,  of  the  assessment. 

Gradual  Development  and  Extension 
The  building  of  the  provincial  highway  system  will 
not  be  undertaken  as  a  huge  work  of  continuous  con- 
struction, but  will  be  a  matter  of  gradual  development 
and  extension.  Wherever  conditions  are  favorable, 
systematic  maintenance  will  be  applied  so  as  to  make 
the  most  of  any  reasonably  good  sections  as  now.  ex- 
ist. Construction  will  be  taken  up  in  sections  where 
traffic  is  especially  heavy,  or  where  the  road  has  here- 
tofore been  neglected.  One  type  of  pavement  through- 
out is  not  contemplated,  but  an  effort  will  be  made 
to  construct  in  ])roportion  to  traffic,  making  the  best 
possible  use  of  local  materials. 

The  immediate  need  is  for  a  reasonably  good  trunk 
road  system,  joining  up  cities  and  local  road  systems, 
and  making  it  possible  for  each  local  community  to 
be  a  unit  in  such  a  trunk  system  without  carrying  an 
excessive  or  burdensome  share  of  the  cost. 

Provincial  County  Roads 

Co-operative  with  provincial  roads,  but  under 
county  control,  certain  roads  may  be  designated  by 
the  Highways  Department  as  "Provincial  County 
Roads."  To  such  roads  the  province  will  contribute 
sixty  per  cent,  of  the  cost  of  construction,  and  main- 
tenance. These  roads  are  intended  to  enable  the  more 
equitable  maintenance  of  certain  county  roads,  carry- 
ing a  considerable  proportion  of  through  traffic,  but 
which  the  county  may  etficiently  maintain,  and  which 
are  not  of  sufficient  importance  to  be  classed  as  "Pro- 
vincial ;"  or  which  it  is  not  desirable  or  expedient  for 
tlie  province  to  assume  as  provincial  highways.  They 
continue  to  be  county  roads,  but  because  of  heavv 
through  traffic,  receive  an  increased  subsidy. 

Suburban  roads  and  the  assessment  of  cities  for 
main  road  improvement  is  a  feature  of  Ontario  legisla- 


THE   CONTRACT   RECORD 


April  18,  I'Jt? 


tioii,  and  as  it  is  new  to  most  parts  of  the  province, 
the  reasons  for  such  requirements  are  of  interest.  The 
development  of  main  highways  has,  in  every  country 
required  the  co-operation  of  cities.  This  has  beeen  true 
in  the  countries  of  Europe,  such  as  England,.  France 
and  Belgium.  In  the  United  States,  the  city  of  De- 
troit is  paying  85  per  cent,  of  the  cost  of  roads  in 
Wayne  County.  Cleveland  is  paying  $800,000  annually 
for  road  construction  outside  of  the  city.  In  New 
York,  the  cities  are  paying  85  per  cent,  of  the  state 
expenditure.  Similar  conditions  exist  in  other  cities. 
In  the  case  of  cities  in  the  United  States,  tll'ey  are, 
as  a  rule,  not  separated  from  township  and  county 
organization,  so  that  a  ctjnsiderable  part  of  their  ex- 
peixditure  on  main  roads  is  automatically  arranged.  In 
Ontario,  however,  with  cities  separated  from  town- 
ship and  coimty  organization,  it  has  been  necessary  to 
devise  the  system  of  suburban  road  contributions  pro- 
vided for  in  the  Ontario  Highways  Act.  In  order  that 
the  existing  municipal  organization  might  not  be  dis- 
arranged. 

Enables  Better  Roads  to  be  Built 

Roads  should  be  built  and  maintained  in  propor- 
tion to  the  traffic  over  them.  Roads  within  two  or 
three  miles  of  a  city  may  cost  two  or  three  times  the 
ordinary  expenditure  of  the  county  on  roads,  and  this 
extra  cost  is  difficult  for  the  county  to  finance  with- 
out co-operation  from  the  city.  The  object  of  a  city's 
contribution  would  not  be  to  relieve  the  county  of 
the  expenditure  which  they  are  now  making,  or  which 
they  may  equitably  be  called  upon  to  make,  but  rather 
to  improve  the  standard  of  roads  radiating  from  the 
city,  and  to  pernrit  them  to  be  maintained  in  a  condi- 
tion suited  to  the  traffic  over  them.  Traffic  accumu- 
lates to  a  considerable  density  on  the  main  roads  im- 
mediately adjacent  to  the  city,  and  it  bec(3mes  an  un- 
fair charge  upon  rural  districts  to  construct  and  main- 
tain roads  suited  to  such  accumulated  traffic.  Thus 
the  county  with  provincial  aid  may  be  spending  for 
ordinary  roads  $5,000  per  mile,  made  up  of  $3,000  from 
the  county  and  $2,000  from  the  province.  By  calling 
upon  the  city  to  contribute  ccpially  with  the  county, 
the  two  pro\'ide  $6,000,  which  entitles  them  to  a  pro- 
vincial subsidy  of  $4,000.  In  this  way,  roads'  costing 
$10,000  per  mile  become' possible,  to  the  very  great 
advantage  of  the  cities. 

Cities'  Interests  Not  Self-Contained 

Municipal  boundary  lines  are  purely  arbitrary  and 
accidental.  It  cannot  be  maintained  that  the  true  in- 
terests and  obligations  of  cities  do  not  extend  beyond 
their  boundaries.  That  city  coimcils  are  inclined  to 
think  of  their  interests  as  terminating  with  the  city 
boundaries  is  purely  a  traditional  attitude  of  mind, 
and  in  considering  the  advantage  of  good  main  roads, 
is  without  basis  of  fact.  Good  main  roads  are  a  means 
of  rural  development  and  are  a  source  of  local  trade, 
as  well  as  a  convenience  to  city  residents.  The  con- 
struction of  main  highways  radiating  from  a  city  is  so 
clearly  of  advantage  to  the  city,  that  artificial  bound- 
ary lines  must  necessarily  be  disregarded  in  providing 
equitably  for  the  cost. 

It  has  been  suggested  that  the  i)rovince  should  con- 
tribute to  the  cost  of  continuing  main  roads  through 
a  city.  But  wealth  is  concentrated  in  cities.  Cities 
in  Ontario  have  an  assessment  of  $1,033,117,544  and 
a  population  of  1,019.627;  whereas  towuihips  have  an 
assessment  of  $687,-372,853  and  a  population  of  1,027,- 
220.     With   the   comparatively   small   amount   which 


cities  arc  asked  to  pay  to  the  construction  of  main 
roads  radiating  from  them,  we  believe  that  ample  con- 
sideration is  given  to  the  construction  of  connecting 
links  within  the  city  at  the  cost  of  the  city.  A  man's 
farm  bears  a  somewhat  similar  relation  to  a  public 
highway  that  the  streets  of  a  city  bear  to  the  system 
of-  count}'  roads.  We  aid  a  farmer  to  build  roads  to 
the  b(jundary  of  his  farm,  but  do  not  aid  him  to  con- 
struct lanes  and  driveways  on  his  farm.  If  a  farm  of 
100  acres  with  a  single  family  residing  on  it,  and  dis- 
tant two  miles  from  a  county  road,  is  taxed  for  the 
construction  of  such  a  main  road,  it  would  seem  only 
fair  that  an  area  of  3,000  acres  and  containing  a  popula- 
tion of  25,000  with  a  valuation  equal  to  6,000  farms, 
should  pay  something  to  the  cost  of  main  roads  radiat- 
ing from  it. 

Cities  Have  Obligations  to  Farms 

Tile  building  of  exjjensive  pavements  within  a  city 
does  not  absolve  the  city  from  its  obligations  with  re- 
spect to  main  roads  in  the  open  country.  City  pave- 
ments are  not  designed  for  traffic  requirements,  but 
are  expensive  largely  because  of  the  advantages  of 
curbing  and  good  boulevards  to  adjacent  property, 
the  cost  being  reflected  in  increased  property  values. 
Comj)aring  a  $4,000  per  mile  road  in  the  country  with 
a  city  jiavement  costing  $60,000  per  mile,  under  or- 
dinary conditions  of  land  occupation  in  Ontario  with 
four  farms  per  mile  on  each  side  of  the  road,  the. cost, 
if  levied  on  a  frontage  basis,  would  be  twice  as  great 
to  the  farmer  as  to  the  owner  of  a  40  foot  city  lot. 
As  a  matter  of  self-interest,  due  to  the  benefits  which 
good  roads  bring  to  a  city,  it  is  clearly  a  matter  in 
which  the  cities  of  the  province  should  heartily  co- 
o])erate  with  the  province.  There  is  no  industr}'  which 
cities  can  bonus  with  so  much  advantage  to  themselves 
as  farming.  Good  roads  increase  the  saleable  .pro- 
duce, from  the  farms,  all  of  which  adds  to  the  pro- 
sperity of  the  ci'ty. 

Under  the  systems  of  taxation  in  vogue  in  the 
United  States,  a  much  larger  proportion  of  the  cost 
of  main  highwa3-s  is  met  by  the  cities  than  is  being 
considered  in  this  j)rovince.  The  maximum  rate  to  be 
le^•ied  upon  a  city  for  those  main  arteries  is  restricted 
to  one-half  mill,  and  the  county  roads  to  be  designated 
as  "suburban"  under  the  Act,  would  necessarily  be 
restricted  to  such  mileage  as  could  be  adequately  im- 
proved with  the  expenditure  becoming  available 
through  the  combined  contributions  of  the  city,  county 
and  ])rovince. 

Cities'  Contribution 

The  mileage  of  radiating  roads  to  which  each  city 
should  contribute  will  depend  somewhat  on  local  con- 
ditions. Consideration  may  be  given  to  the  local  trade 
traffic  entering  the  city,  or  to  points  of  local  interest 
close  to  the  city,  or  to  an  area  approximately  that  re- 
quired to  maintain  the  city  with  local  farm  produce. 
It  is  estimated  that  one  square  mile,  as  commonly 
farmed  in  Ontario,  will  support  a  population  of  about 
300  persons,  from  which  the  radius  of  the  supporting 
area  may  be  estimated.  Broadly,  it  would  appear 
feasible  to  require  the  smaller  cities  to  give  propor- 
tionate support  to  about  six  miles  of  road  for  each  mile 
of  radius  of  su])porting  area ;  or  on  another  basis,  two 
miles  to  each  million  of  assessment. 

The.  Ontario  Highways  Act  came  into  elTect  in 
January  of  last  year,  and  there  is  considerable  negotia- 
tion to  be  carried  out  in  order  to  aft'ect  organization  in 
all  cases.    The  counties  in  which  suburban  roads  have 
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l)cen  settled  are,— York,  in  which  Toronto  contributes 
to  the  entire  county  road  system,  with  a  special  grant 
of  $250,000  to  the  'J'oronto-Hamiltoii  llit,diway;  Fron- 
tenac,  in  which  Kinjjstoii  contributes  to  a])i)roximately 
sixty  miles  of  road ;  Waterloo,  in  which  Gait  con- 
tributes to  25  miles,  and  Kitchener  to  12  miles;  Es- 
sex in  which  Walkerville  has  contributed  to  about  8 
miles,  and  with  AVindsi)r  negotiations  are  now 
in  ])rogress.  Hamilton  has  contributed  $50,000  to  the 
Toronto-lJaniilton  Highway,  and  negotiations  arc  in 
l)rogress  with  the  county  with  respect  to  other  sub- 
urban roads. 

Ontario  Department  of  Public  Highways 

The  road  organization  of  Southern  Ontario  is  vest- 
ed in  the  Department  of  Public  Highways,  under  the 
Minister 'of  I'ublic  Works  and  Highways,  and  is  in 
charge  of  a  Deputy  Minister,  Chief  Engineer,  and  staff. 
The  duties  of  the  Dei)artment  have  a  considerable 
range,  including: — The  administration  of  the  Highway 
Improvement  and  Ontario  Highways  Acts,  which  pro- 
vide subsidies  to  county  and  main  roads ;  the  admin- 
istration of  the  Motor  Vehicles  Act,  including  the  is- 
suance of  permits  for  motor  vehicles,  licenses  for 
chauffeurs,  etc. ;  the  administration  of  the  provisions 
of  the  Municipal  Act  with  respect  to  plans  and  specifi- 
cations for  steel  and  concrete  bridges ;  consultation 
with  town,  city  and  township  councils  with  res])cct  to 
road  and  street  imi)rovement ;  the  construction  of  model 
and  experimental  roads;  educational  measures  such  as 


the  publication  of  reports  and  bulletins,  addressing 
public  meetings,  and  the  instruction  of  county  road 
superintendents;  miscellaneous  matters  such  as  traffic 
census,  the  testing  of  road  materials,  road  surveys  and 
estimates. 

Three-fold  Classification 
It  will  be  seen  that  the  general  trend  of  recent 
road  legislation  in  Ontario  has  been  toward  a  three- 
fold classification,  so  desirable  ior  management  and 
distribution  of  cost,  and  wliicli  !<  Ix-imr  fv,,]vc<]  in  tbe 
following  manner: 

1.  Local  or  towM>liip  icius,  cai  ii  (.arrymg  the 
trafific,  or  little  more  than  the  traffic  which  is  created 
by  the  farms  adjoining  the  road;  such  roads  to  be 
controlled  by  and  at  the  expense  of  township  councils 
under  a  township  sujierintendent. 

2.  Leading  market  or  county  roads,  the  roads  radi- 
ating from  local  market  or  shipping  points,  which  carry 
a  considerable  accumulation  of  traffic ;  such  roads  to 
be  controlled  by,  and  to  be  at  the  expense  of  county 
councils  and  cities,  aided  by  a  provincial  subsidy. 

3.  Main  roads  between  important  cities  and  other 
terminal  points,  under  the  control  of  the  Provincial 
Department  of  Public  Highways. 

Discussion 

In  the  discussion,  Mr.  Squire  declared  that  the  path 
master  had  outlived  his  usefulness;  the  men  often  se- 
lected were  without  qualification,  and  it  was  time  that 
the  post  should  be  abolished. 


Bituminous  Macadam  Roads 


By  William  D.  Sohier* 


M.\SSACHL'SI--T'rS  road  system  was  described 
in  this  i)ai)er,  which  contained  a  detailed  de- 
scription of  the  type  of  bituminous  road 
built  in  this  state  and  the  methods  employed 
in  their  con.struction.  Roads  of  this  ty|)e  have  been 
made  necessary  since  heavy  motor  trucks  began  to 
become  a  predominant  factor  in  highway  traffic.  This, 
witli  higher  wages,  has  nearly,  or  (|uite,.  doubled  the 
cost  of  construction  on  main  lines,  because  in  many 
instances  old  roads  have  had  to  be  dug  up  on  account 
of  their  foundations  being  inadetiuate  for  the  more  con- 
centrated and  heavier  traffic.  Some  of  the  methods 
employed  in  connection  with  the  building  of  bitumin- 
ous roads  in  Massachusetts  are  abstracted  from  the 
paper  herewith : 

lioth  tars  and  asphalts  have  been  used  in  penetra- 
tion work.  The  methods  are  much  the  same.  After 
we  have  secured  an  adtniuate  foundation,  well  com- 
l)acted  and  rolled,  we  have  spread  on  this  enough  brok- 
en stone  to  make  it  four  inches  deep  after  rolling.  It 
has  been  thoroughly  rolled  until  it  will  not  crecj)  under 
the  roller.  On  top  of  thiij  we  have  spread  about  three 
inches  of  2^  inch  stone,  and  rolled  this  thoroughly 
down  to  about  two  inches.  Into  this  top  surface  we 
spray  hot  asphalt  or  tar,  under  pressure,  using  one  of 
the. various  mechanical  .sprayers  or  trucks.  The  asphalt 
has  to  be  heated  to  about  350  degrees  1".;  the  tars  to 
about  250  degrees,  ^^'e  spray  in  about  Ivj  gallon.s  to 
each  square  yard  of  surface,  finding  that  this  hot  bitu- 
men will  penetrate  about  twt)  inches,  co.ating  the  stone. 
We  then  spread  all  the  .>4-inch  stone  that  can  be 
rolled  in,  and  roll  it  thoroughly,  thus  filling  the  voids 
in  the  surface.     .After  this  is  done,  all  surplus  stone  is 
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thoroughly  swept  off  with  bamboo  brooms,  and  a  sur- 
face coating  of  asphalt  or  tar,  one-half  to  three-quar- 
ters of  a  gallon  to  the  square  yard,  is  sprayed  on  the 
road.  This  is  thoroughly  covered  with  pea-stone  and 
well  rolled.  This  i)ea-stone  has  to  be  constantly  swept 
back  or  more  stone  added  for  a  few  days,  until  there  is 
no  sign  of  bleeding.  When  any  work  of  this  character 
is  done  in  cold  weather,  the  road  must  be  carefiiUy 
watched  every  warm  day.  and  esjjecially  the  next  sea- 
son, and  wherever  there  is  any  indication  of  bleeding, 
more  stone  or  gravel  must  be  spread  on  it  immediately, 
or  the  road  will  be  picked  up  by  the  passing  vehicles. 

One-half  Covered  at  a  Time 

We  sprav  the  bitumen  on  one-half  the  road  surface 
at  one  time,  cover  it,  etc.,  and  then  do  the  other  half  of 
the  width.  The  •>4-inch  stone  and  the  pea-stone  are 
got  out  beforehand  and  stacked  on  the  roadside,  so 
that  the  covering  can  be  put  on  immediately  and  the 
stone  rolled  in  before  the  bitumen  cools. 

We  hope  and  believe  that  roads  of  this  ciiaractcr, 
built  on  an  adequate  foundation  and  properly  main- 
tained, will  carry  a  very  considerable  traffic  for  five 
years  at  least  before  they  need  a  new  surface  treat- 
ment, when  a  good  grade  of  the  asphalts  is  used.  Where 
tar  Ls  used,  i>ur  experience,  in  common  with  the  best 
English  practice,  seems  to  .show  that  a  light  surface 
treatment  of  about  one-half  gallon  to  the  square  yard  is 
advisable  and  necessary  every  two  years. 

Tar  Sand  Grout — Brodie  Method 

Mr.  jjrodie,  city  engineer  of  Lixerpool,  .iim  ■■m-  m 

the  most  experienced  road  builders  in  the  world,  has 

developed  a  form  of  ctmstruction  that  he  believes  will 

and  has  proved  economical  for  ordinarv  light  citv  trat- 
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fic,  but  not  for  heavy  teamiiij^.  Certainly,  when  some 
of  his  roads  were  twelve  years  old,  in  1914,  the  roads 
built  by  this  method  were  in  most  excellent  condition. 
They  had  not  been  ])atched  or  resurfaced,  whereas  the 
waterbound  macadam  road  just  beyond,  carrying  the 
same  traffic,  had  been  lif^htly  resurfaced  every  year. 

The  usual  method  is  as  follows:  After  the  founda- 
tion is  properly  prepared  and  well  compacted,  about 
4^  inches  of  2-inch  to  2j4-inch  stone  is  spread  and 
well  rolled.  This  is  grouted  with  pitch  and  sand- 
mixed  and  kept  constantly  agitated.  They  then  spread 
and  roll  in  with  a  steam  roller  stone  of  about  lyi 
inches,  which  is  grouted  with  pitch  and  sand  and  rolled 
down  with  a  steam  roller,  the  wheels  of  which  are  kept 
constantly  wet.  Into  this  top  they  roll  chip  or  quarter- 
inch  stone.  During  the  last  few  years  they  have  been 
putting  on  a  surface  application  of  the  pitch  and  sand 
and  covering  it  with  pea-stone,  all  well  rolled. 

The  important  point  is  to  secure  a  sand  that  is  the 
right  size  to  stay  in  suspension  in  the  tar  and  not  set- 
tle to  the  bottom  too  quickly.  Of  course,  the  coarser 
the  better,  if  it  can  be  kept  evenly  in  suspension  until 
used.  The  tar  and  sand  are  both  heated  to  about  250 
degrees  F. 

Application  of  Tar  and  Sand 

Where  we  have  constructed  some  roads  of  this 
character,  we  have  heated  our  sand  and  tar  on  the  road- 
side, using  tar  kettles  and  a  sand  heater  to  heat  the 
sand.  We  built  a  box  on  wheels,  sloping  to  the  end, 
and  had  a  flexible  pipe  with  a  flat  nozzle,  from  which 
the  tar  and  sand  mixture  was  poured  into  the  road. 

We  have  used  this  method  of  construction  on  quTte 
a  number  of  stretches  of  road,  especially  on  grades,  as 
it  seems  to  be  less  slippery  for  horses  than  any  other 
type  of  1:)ituminous  surface,  especially  if  the  surface 
coat  is  left  off  and  the  stones  are  allowed  to  project  a 
little.  The  tar  and  sand  seems  to  stiffen  and  strength- 
en the  whole  road,  and  we  believe  the  use  of  the  sand 
prevents  the  tar  from  oxidizing  for  many  years,  and 
thereby  adds  to  the  life  of  the  road. 

Obtaining  Even  Distribution 

We  developed  this  year  a  very  good  contrivance 
for  securing  an  even  distribution  of  the  mixture.  Two 
plank  bridges  were  made  that  bridged  the  road.  They 
were  2-inch  plank,  supported  in  the  middle  on  a  2-inch 
plank  on  the  crown  of  the  road  and  built  up  on  the 
sides.  Another  2-inch  plank  running  lengthwise  of 
the  road  was  supported  on  these,  and  the  man  pouring 
the  mixture  walked  along  this  plank,  held  his  bucket 
right  against  the.  plank,  and  walked  at  the  rate  of 
speed  that  just-emptied  the  bucket  in  the  length  of  the 
plank.  A  flat-nosed  "bucket  was  used,  with  a  nozzle 
about  eight  inches  in  width.  By  placing  the  bridges 
the  right  distance  apart,  one  bucket  covered  just  the 
proper  area,  and  we  poured  about  two  gallons  to  each 
square  yard  of  surface.  Keeping  the  bucket  against 
the  edge  of  the  plank  secured  a  straight-edge  on  the 
road.  The  plank  was  then  moved  along  on  the  bridges 
across  the  road  and  the  process  repeated,  until  the 
whole  width  was  done.  There  were  practically  no 
spaces  left  where  the  voids  were  not  filled  and  the  bitu- 
men did  not  lap. 

Gravel  Asphalt  Mixed  Surfaces 
There  are  two  forms  of  bituminous  construction 
that  we  have  used  with  considerable  success  in  Massa- 
chusetts that  certainly  until  a  year  or  two  ago  have  not 
been  used  elsewhere,  to  my  knowledge.  The  processes 
are  about  the  same,  except  that  in  one  case  sand  is 
used,  combined  with  an  asphalt,  by  either  the  layer  or 


mixing  method,  and  in  the  other  case  a  sandy  gravel  is 
used  combined  with  asphalt'.  We  have  constructed  a 
good  many  miles  of  road  where  these  materials  have 
been  used.  They  make  very  satisfactorj^  roads  for 
medium  and  light  traffic,  and  cost  comparatively  little 
to  build. 

We  do  not  claim,  even  for  the  gravel  asphalt  road, 
that  it  is  superior  to  various  other  forms  of  bituminous 
surfaces,  which  cost  a  good  deal  more  to  construct,  but 
that  where  stone  is  expensive,  the  haul  long,  if  a  good 
cjuality  of  sandy  gravel  may  be  obtainable  at  a  very 
low  cost  near  the  road,  in  many  cases  a  road  can  be 
constructed  using  this  material,  the  first  cost  of  which 
will  be  relatively  low. 

A  short  description  of  the  process  of  construction 
on  a  particular  road  will  be  of  interest.  A  gravel  foun- 
dation was  put  in  wherever  the  bottom  was  bad,  and 
about  four  inches  of  local  crushed  stone  was  spread 
and  well  rolled.  On  this  was  spread,  as  evenly  as  pos- 
sible, about  three  inches  of  a  bituminous  mixture, 
made  of  gravel  that  had  been  run  through  the  crusher 
and  sand  or  stone  dust,  mixed  with  a  heavy  asphaltic 
product.  The'  gravel  and  sand  and  the  asphalt  were 
thoroughly  heated,  and  were  mixed  in  a  hot  mixer  and 
then  carted  onto  the  road  and  spread.  The  surface  was 
rolled  down  to  about  two  inches  in  thickness,  when 
the  mixture  was  sufficiently  cool  not  to  crawl  under 
the  roller. 

Sufficient,  But  Not  Too  Much  Asphalt 

Great  care  is  neccssarv  to  ensure  a  uniform  ])roduct, 
uniformly  heated,  mixed,  and  spread,  and  that  suffi- 
cient asphalt  is  used,  and  no  more  than  sufficient,  to 
bind  the  mixture  properly.  The  quantity  of  asphalt  has 
to  varv  somewhat,  according  to  the  amount  of  voids  in 
the  mineral  aggregate.  The  variation  is  usually  from 
18  to  22  gallons  of  the  cold  asphalt  to  the  cubic  yard  of 
gravel.  When  the  mixture  is  right  it  has  about  the 
consistency  of  brown  sugar,  and  compacts  under  the 
roller,  though  when  ft  is  first  spread  and  rolled  it 
sometimes  has  a  few  hair-cracks,  which  the  traffic  soon 
rolls  out.  The  asphaltic  product  used  in  this  work  has 
a  penetration  of  from  80  to  120  with  a  Dow  penetro- 
meter. 

Roads  constructed  of  sand  and  asphaltic  oil  were 
first  tried  by  my  commis.sion  in  1905.  and  that  road  is 
still  in  existence,  though  it  has  required  a  considerable 
expenditure  each  year,  to  keep  it  up,  renew  and  widen 
it.  The  gravel  and  asphalt  mixture  were  first  tried  by 
me  in  1907,  and  that  piece  of  road  is  still  in  reasonably 
good  condition.  Such  mixed  asphalt  gravel  roads  cer- 
tainly look  as  if  they  would  last  for  a  considerable  per- 
iod of  time.  Several  quite  long  stretches  have  had 
already  five  years'  wear.  A  few,  but  not  many,  weak 
places  occur,  and  these  have  to  be  patched,  but  the  ex- 
pense is  very  slight. 

Discussion 

Messrs.  C.  A.  Mullen  (Montreal),  Jarman  (West- 
mount),  Crandall  (New  York),  and  E.  Drinkwater  (St. 
Lambert),  took  part  in  the  subsequent  discussion. 


Removing  Stains  from  Concrete  Floors 

Oil  stains  on  concrete  floors  may  be  removed  by 
using  a  mixture  of  1  pound  of  oxalic  acid  in  3  gallons 
of  water,  with  enough  wheat  flour  added  to  make  a 
paste  that  can  be  applied  with  a  brush.  Allow  the 
application  to  remain  for  two  days  and  then  remove 
it  with  clean  water  and  a  scrubbing  brush.  A  second 
application  may  be  necessary  in  stubborn  cases. 
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Cement  Concrete  Roads  and  Pavements 


By  T.  Harry  Jones,  M.  Can.  Soc.  C.E.* 


FOR  the  past  28  years  cement  concrete  has  been 
used  in  Canada  in  the  constrtiction  of  sidewalks. 
Jn  connection  with  the  earlier  walks  its  use  was 
extended  t(j  the  building'  of  the  walk  crossings 
of  street  intersections,  some  of  these  built  over  25 
years  ago  being  in  good  condition  to-day.  It  was  also 
used  as  a  foundation  for  asphalt  and  other  i)avenients. 
Later  lanes  were  built  of  c<jncrcte,  one  having  been^ 
constructed  in  Toronto  in  1898.  It  was  only  ten  years 
ag(i  that  concrete  was  first  used  for  street  pavements, 
six  streets  being  constructed  in  Windsor  of  this  ma- 
terial in  1907.  Its  use  has  grown  till  it  is  estimated 
that  there  are  about  2,800,000  square  yards  of  this 
pavement  in  Canada,  of  which  about  1,600,000  square 
yards  are  in  Ontario  and  600,000  s(|uarc  yards  in  the 
|)rovince  of  Quebec.  In  Ontario  alone  last  year  there 
was  laid  about  370,000  and  in  Quebec  about  100,000 
s(|uare  yards,  while  in  the  llnite<l  States  it  is  esti- 
mated there  are  over  60,000,000  sqiiare  yards  of  con- 
crete pavement  in  use  to-day. 

Few  Defects  on  Toronto-Hamilton  Road 

The  most  notable  example  of  concrete  roadway  in 
Canada  is  the  Toronto-Hamilton  Highway,  which, 
with  the  e.\ce]ition  of  a  few  miles  at  each  end.  has  been 
Constructed  between  these  cities  during  1913-1916. 
It  is  on  the  leading  thoroughfare  between  Toronto  and 
Windsor,  and  is  subject  to  an  enormous  traffic,  which 
has  greatly  increased  since  its  construction.  Of  the 
work  done  in  1915  less  than  four  per  cent,  of  the 
slal)s  were  cracked  sufficiently  to  re(|uire  tilling,  and 
about  the  same  i)ercentage  re(|uired  chip|)ing,  and  two 
l)er  cent,  chiseling;  the  greatest  percentage  of  these 
occurred  in  the  part  of  the  pavement  laid  late  in  the 
fall.  The  only  sur-face  defect  in  the  whole  pavement 
was  a  hole  about  4  in.  by  4  in.  As  a  good  deal  of 
criticism  has  been  made  in  reference  to  these  defects, 
and  as  the  question  of  joints  and  cracks  is  an  import- 
ant one  in  all  pavements.  1  take  the  liberty  of  quoting 
the  conclusions  arrived  at  by  Mr.  Van  Scoyoc,  in  a 
report  to  the  Commission  after  making  a  personal  in- 
spection of  every  joint  and  slab  laid  in   1915. 

Poor  Work  Done  in  Fall 
Joints. — W'c  arc  williiijj;  to  admit  that  joint  conditions 
similar  to  those  foiuid  on  limited  sections  of  the  roadway 
are  undesirable,  and  that  they  sliould  be  prevented.  The 
smnmary  shows  quite  conchisively  that  our  troui)Ic  developed 
in  th<isc  sections  laid  after  October  l.'illi.  It  is  open  to 
serious  question  if  any  work  should  be  done  in  this  locality 
after  this  date.  VV'e  were  tempted  last  season  both  on  ac- 
coimt  of  the  extremely  wet  weather  earlier  which  had  delayed 
our  progress,  and  the  unusually  mild  weather  which  con- 
tinued well  into  November.  W'e  were  successful  in  pre- 
venting any  injury  to  the  surface  by  the  frost.  We  were 
not  so  fortunate  insofar  as  the  joints  were  concerned.  I 
believe  the  explanation  of  the  trouble  lies  in  the  fact  that 
concrete  expands  not  only  with  an  increase  in  temperature, 
but  also  with  an  increase  in  the  quantity  of  moisture  it  con- 
tains. It  contracts  not  only  with  a  decrease  in  temperature, 
but  also  as  the  excess  water  used  in  mixing  dries  out.  Or- 
dinarily concrete  is  laid  in  warm  weather.  It  contracts  in 
setting-  up  and  in  addition  contracts  with  the  cooler  weather 
during  the  winter  months.  It  shortens  more  than  enough 
to  provide  for  the  increase  in  length  with  the  increase  in 
temperature  during  the  following  summer.  In  our  own  case 
the  concrete  laid  late  did  not  dry  out  on  account  of  the  low 
temperature.  In  addition  a  very  wet  fall  was  succeeded  by 
an    extremely   wet.    cold    spring.     The    warm   weather   came 
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suddenly  and  the  concrete  expanded  before  there  had  been 
the  usual  contraction.  Even  with  these  conditions,  we  be- 
lieve that  there  would  have  been  no  noticeable  trouble  if  the 
joints  had  been  vertical,  as  the  forces  on  the  opposite  sides 
of  the  joint  should  have  balanced  each  other.  All  of  the 
joints  that  have  been  thiseled  through  are  more  or  less  in- 
clined. In  practically  every  case  this  inclination  is  in  the 
direction  in  which  the  mixer  was  working.  The  only  excep- 
tions that  I  have  been  able  to  find  up  to  the  present  have 
been  on  the  steeper  grades  where  the  tendency  of  the  con- 
crete is  to  flow  down  hill  and  in  the  joints  made  at  the  end 
of  a  day's  work  where  lack  of  care  would  make  the  tendency 
just  opposite  to  that  on  the  other  joints. 

It  is  quite  possible  that  wider  joints  would  have  de- 
creased the  troul)le,  but  it  is  worth  mentioning  in  this  con- 
nection that  to  have  increased  the  thickness  of  joint  to  one- 
half  inch  would  have  entailed  an  additional  expenditure  of 
more  than  .$.5,000  for  the  material  alone.  It  is  to  be  antici- 
pated that  the  maintenance  on  a  wide  joint  will  be  greater 
than  that  on  a  narrower  one.  In  our  own  case  a  very  small 
part  of  the  $5,000  will  put  the  joints  in  such  shape  as  to 
cause  no  serious  inconvenience  to  travel. 

Cracks. — They  have  been  tarred  on  approximately  seven 
miles,  at  a  cost  of  less  than  $2."i  for  materials  and  $17.>  for 
labor.  Thfs  includes  any  tarring  that  was  done  on  the  joints 
as  well.  Four  or  five  more  barrels  of  tar  will  do  the  remain- 
ing work. 

Surface  defects. — If  there  were  signs  of  this  trouble  there 
would  be  real  cause  for  worry.  I  believe,  however,  that  both 
for  evenness  of  surface  and  quality  of  concrete  our  work 
compares  favorably  with  any  work  of  this  kind  anywhere." 

Simple  Cut  to  Allow  for  Expansion 
Transverse  joints  in  concrete  pavements  are  usu- 
ally termed  "expansion  jojnts"  and  are  left  one-quarter 
inch  in  width  and  arc  filled  with  tar  or  asphalt.  In 
some  cases  even  wider  joints  are  advocated.  During 
the  warm  weather,  when  ex])ansion  occurs,  the  filling 
is  soft  and  is  pressed  out  of  the  joint.  As  abrasion 
occurs  at  the  edges  of  the  joint  the  narrower  the  joint 
can  be  made,  the  better.  The  writer  is  of  the  opinion 
that,  in  city  pavements  which  are  watered  daily,  and 
on  residential  streets  i)artly  shaded  by  the  trees,  little 
attention  need  be  i)aid  to  the  expansion  of  the  slab. 
If  a  simple  cut  is  made  through  the  pavement  which 
will  allow  for  contraction  and  care  taken  that  it  be 
vertical,  the  adjoining  slabs  "should  bear  the  com- 
pression. 

In  the  construction  of  long  stretches  of  sidewalk 
a  good  deal  of  trouble  was  caused  by  the  buckling 
of  the  slabs  during  the  hot  weather.  This  was  cotn- 
])letely  remedied  by  leaving  a  one-inch  strip  in  every 
city  block.  Why  could  not  the  same  principle  be  ap- 
plied to  pavements,  doing  away  with  the  cross  joints 
and  leaving  a  two-inch  bridge,  sav  every  .500  feet  in 
length? 

Some  of  Brantford's  Experiences 
In  a  two-course  pavement  (Park  Ave.)  constructed 
in  Brantford  in  1914.  a  strip  1 '  i  inches  wide  was  left 
between  the  blocks  of  the  lower  course  which  was 
afterwards  drawn  and  filled  with  sand  and  the  top 
course  of  two  inches  was, cut  through.  No  buckling 
has  occurred  in  this  pavement.  This  matter  was  also 
followed  in  another  pavement  which  was  begun  last 
year  and  is  to  be  conii)lcted  this  year.  In  Chestnut 
Avenue  pavement,  laid  in  Brantford  in  1911.  longitud- 
mal  cracks  have  develo])ed.  excepting  in  a  strip  110 
feet  in  length,  in  which  a  longitudinal  j.iint  was  left 
down  the  centre  of  the  jiavement.  in  which  jwrt  n. 
cracks  whatever  have  appeared.  Applying  this  prin- 
ciple m  the  Park  Avenue  pavement,  one-half  the  width 
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of  the  pavement  was  first  constructed  for  the  full 
length  of  the  street  and  the  other  half  joining  it  with- 
out any  filler  between.  No  longitudinal  cracks  have 
developed  in  this  pavement.  None  of  these  pavements 
were  reinforced. 

More  Cracks  in  Early  Pavements 
While  cracks  in  all  pavements  are  objectionable, 
and  should  be  eliminated,  if  possible,  there  has  been 
a  great  deal  more  criticism  in  reference  to  these  in  con- 
crete pavements  than  the  facts  justify.*  The  writer  the 
other  day  in  a  large  city  counted  120  cracks  in  about 
a  quarter  of  a  mile  on  the  part  (not  concrete)  be- 
tween the  street  railway  track  and  the  curb,  yet  or- 
dinarily they  would  not  have  been  noticed.  Most  of 
the  cracks  in  concrete  pavements  arc  in  the  earlier  ones, 
when  the  specifications  of  to-day  were  not  followed. 
Mr.  Edward  N.  Hines,  Chairman  of  the  Board  of 
County  Road  Commissioners  of  Wayne  County,  where 
their  roads  are  models  for  other  places,  writes  on 
March  27th,  1917,  as  follows:— 

"The  work  we  have  put  down  in  the  last  five  years  has 
cracked  very  little  in  comparison  with  that  put  down  previ- 
ous to  that  time.  We  do  not  regard  the  cracks  as  material. 
A  person  riding  over  them  with  his  eyes  shut  would  not 
know  that  they  were  there.  Of  course,  you  understand,  we 
would  much  prefer  to  have  none;  but  it  seems  to  be  impos- 
sible to  eliminate  them  entirely.  Our  experience  shows  us 
that  the  cracking  usually  occurs  early  in  the  summer,  and 
that  the  greater  nunil)er  of  cracks  develop  the  first  summer 
after  the  road  has  been  opened  to  traffic;  however,  a  few- 
cracks  seem  to  develop  each  year.  ^^  Even  after  eight  years, 
occasionally   cracks   are   developing." 

It  will  generally  be  found  that  cracks  in  a  con- 
crete road  are  attributable  to  either  an  improper 
-foundation  or  lack  of  drainage,  which  generally  goes 
with  a  clay  sub-soil.  In  country  roads  cracks  are  often 
found  on  curves,  where  the  road  has  l)cen  widened 
out,  making  a  fill  necessary. 

Examples  of  Durability 

In  reference  to  the  durability  of  concrete  roads 
there  is  a  case  of  one  in  the  United  States  in  use  about 
25  years,  and  as  usable  to-day  as  yvhen  laid.  A  con- 
crete lane  laid  in  the  city  of  Brantford  in  connection 
with  a  wholesale  grocery  wareht)use  was  laid  in  1902, 
and,  excepting  a  few  small  cracks,  is  apparently  in  as 
good  condition  as  when  laid. 

There  is  no  reason  why  concrete  should  not  be 
laid  on  business  streets  or  those  subject  to  heavy 
traffic.  The  experience  in  Wayne  County  has  demon- 
strated this.  The  South  Alarket  Street  pavement,  laid 
in  Brantford  in  1912,  near  the  intersection  of  the  two 
main  business  streets  on  a  grade  of  from  5  to  8  per 
cent.,  is  another  example. 

Objection  is  sometimes  made  to  concrete  pavements 
on  account  of  the  difficulty  in  breaking  through  in 
making  connections  or  repairs  to  services.  It  seems 
to  be  forgotten  that  the  same  objection  largely  exists 
in  other  pavements  which  have  a  concrete  foundation. 

Replacing  Other  Surfaces  with  Concrete 
An  interesting  experiment  has  been  made  in 
Wayne  County  in  re-surfacing  an  old  concrete  pave- 
ment with  a  three-inch  surface.  From  the  experience 
obtained  in  repairing  bituminous  pavements  on  a  con- 
crete base  with  concrete,  the  writer  believes  that  the 
experiment  will  be  successful,  and  that  when  surfaces 
of  other  pavements  have  been,  worn  out  they  can  be 
replaced  by  concrete. 

One  of  the  difficulties  in  connection  with  concrete 
pavements — and  others  as  well — is  that  they  often  have 


to  be  constructed  immediately  after  the  laying  of  sew- 
ers and  other  pipes  and  connections,  the  putting  in 
of  which  has  been  necessitated  by  the  proposed  pave- 
ment. 

The  maintenance  charges  in  connection  with  con- 
crete jKivements  are  less  than  that  of  any  other  class. 
This  will  be  more  appreciable  as  time  goes  on,  and  it 
is  found  that  other  pavements,  with  which  concrete 
is  compared,  require  rejjlacing,  while  properly  con- 
structed concrete  pavements,  instead  of  lasting  their 
estimated  lifetime  of,  say  ten  years,  are  good  for  an- 
other ten,  and  still  another. 

The  light  color  of  concrete  pavements  instead  of 
being  objectionable,  is,  in  the  opinion  of  the  writer, 
desirable.  The  residential  streets  and  roads  generally 
are,  or  should  be,  shaded  by  trees,  and  the  effect  on  a 
dull  day  or  a  dark  night  of  turning  from  a  dark  pave- 
ment to  one  of  concrete  is  pleasing. 

Teamsters  using  all  classes  of  pavement  testify 
that  those  of  concrete  are  the  least  slippery.  They 
are  easily  cleaned  and  more  readily  kept  clean.  They 
are  less  dusty,  the  surface  being  freer  from  voids  or 
waves.  This  can  be  tested  with  the  head  lights  of 
a  motor  at  night,  which  exaggerates  the  unevenness, 
and  while  slight  irregularities  appear  in  concrete  pave- 
ments, many  others  are  like  the  waves  of  a  lake  when 
not  too  calm. 

Discussion 

Tile  subsequent  discussion  was  largely  on  the  ques- 
tion of  the  merits  and  demerits  of  concrete  roads,  the 
balance  of  opinion  being  decidedly  favorable  to  the 
use  of  concrete.  The  subject  was  opened  by  Mr. 
Drinkwater,  who  cited  instances  where  longitudinal 
cracks  had  resulted. 

On  the  other  hand,  the  Chairman,  Messrs.  A.  F. 
MacCallum  (Ottawa),  Hogarth,  Lambert  (Three 
Rivers),  Deer  (St.  Catharines),  and  Jarman  (West- 
mount),  spoke  favorably  of  their  experience  with  con- 
crete roads.  The  Chairman  pointed  out  that  if  con- 
tractors who  knew  nothing  about  the  work  used  con- 
crete poor  results  would  follow.  Mr.  Hogarth  re- 
marked that  a  recent  examination  of  the  Toronto-Ham- 
ilton road  showed  that  18  slabs  had  been  slightly  af- 
fected last  winter  but  some  of  the  cracks  had  possibly 
developed  from  insufficient  drainage.  The  a])pearance 
of  the  road  from  end  to  end  was  splendid.  Mr.  Lam- 
bert said  that  in  Three  Rivers  there  was  only  one 
per  cent,  of  cracks  in  65,000  square  yards  of  concrete, 
while  Mr.  Deer  remarked  that  frost  penetration  in 
the  centre  of  the  road  would  afifect  asphalt  as  well  as 
concrete.  Mr.  Jarman  stated  that  in  Westmount  they 
had  found  practically  no  cracks,  although  the  slabs 
in  the  spring  tended  in  some  instances  to  heave,  set- 
tling back  with  the  appearance  of  warm  weather.  Mr. 
Mullen  remarked  that  "while  concrete  would  crack,  they 
must  not  form  an  opinion  upon  the  performances  of 
some  roads,  and  he  told  of  the  doings  of  certain  New 
York  contractors  in  carrying  out  contracts  in  ways 
which  were  not  favorable  to  constructing  good  roads. 
He  spoke  favorably  of  sheet  asphalt  laid  upon  con- 
crete  foundations. 


Annual  Dinner 

In  the  evening  the  annual  dinner  was  held  at  the' 
Chateau    Laurier,    the    princii^al    speakers     being    .Sir 
( ieorge   E.   Foster,   Hon.   W.   G.   IVIitchell-    Provincial 
Treasurer  of  the  Province  of  Quebec  ;  Sir  Sam  Hughes. 
Col.  W.  Sohier,  and  Mr.  James  H.  MacDonald,  of  Con- 
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nccticiU.  'J'lic  speeches  were  lar^eh-  of  tlie  patriotic 
order,  with  an  excliaii,i;e  of  messa^^es  of  good-will  be- 
tween the  representatives  of  Canada  :ind  those  of  the 
United  States.  Sir  (Jeorj^'c  Foster  welcomed  the  entry 
of  the  I-ltates  into  the  war,  rei)lyinf(  to  a  !.(rcetin<,'  from 
.Mr.  I.  11.  MacDonald.  Mr.  Mitchell  reviewed  the  ad- 
\ani-e  of  the  jjood  roads  movement  in  the  Province  of 
Oiiel)ec,  and  told  of  the  awakened  public  opinion  which 
had  r.esulted  from  the  educational  canipaij(n  and  ircjm 
the  \isible  beiielits  of  good  roads. 

*  ♦  ♦ 
Small  Details  Count 
'J'lie  upeiiing  speech  at  the  sessi(;n  on  .\i)ril  12  was 
by  Mr.  |.  H.  MacDonald,  who  in  an  informal  talk  re- 
lated his  experience  as  State  Highway  C^ommissioncr 
of  Connecticut.  The  little  things  in  road-bnilding,  he 
said,  were  often  lost  sight  of.  There  were  certain 
essential  matters  in  road  construction  that  must  not  be 
overlooked,  just  as  in  the  same  way  that  the  time  for 
rei)airing  a  road  was  when  it  was  finished.  Tliey  might 
talk  about  permanent  roads,  Init  he  had  never  seen  a 
road  wliich  could  be  properly  termed  permanent.  The 
gravel  road  had  done  excellent  work,  and  among  the 
essential  things  for  a  good  road  of  this  ty])e  was  the 
selection  of  the  gravel.  Experience  was  the  chief  fac- 
tor in  selecting  a  gra\el — common  sense  was  the  liest 


road-builder   that   he  kiK-w  ii,    MacDonald  d. 

scribed  in  detail  the  types  of  gravel  roads  in  hj.s  state. 
the.se  being  con.structed  so  as  to  rheet  the  different 
kinds  of  traffic.  Roads,  he  imul,  were  too  often  repaired 
at  a  wrong  time — when  it  suited  the  convenience  of 
those  who  were  responsible  for  the  upkeep  of  the  road. 
It  was  not  necessary  to  have  a  road  roller;  it  was  the 
stitch  in  time  that  was  essential.  It  would  be  neces- 
sary to  construct  heavier  types  of  roads  through<JUt  the 
Dominion,  but  it  would  Ik-  many  a  long  day  before 
either  gravel  or  macadam  highways  would  be  aban- 
doned, as  they  had  .so  many  distinct  advantages.  The . 
question  of  the  cast  of  screenings  was  of  immense  ini- 
jxirtance  in  the  bonding  of  the  road,  and  his  own  prac- 
tice was  to  cast  the  screenings  lengthwise  with  tlie 
road. 

Stone  and  Gravel  Roads  Still  Most  Important 
Mr.  lluber  pointed  out  tiiat  stone  and  gravel  roads 
might  be  expected  to  give  (ir.st-class  service  f<jr  many 
years  to  come  for  moderate  traffic.  Failure  uf  the.se 
classes  of  roads  could  generally  be  traced  to  the  neglect 
of  the  cardinal  principles  underlying  their  care. 

Mr.  C.  R.  Wheclock  (Orangeville.  Ont.)  remarked 
that  the  roads  dealt  with  by  Mr.  MacDonald  would  for 
the  next  fifteen  years  form  by  far  the  greater  proi)or- 
tion  of  roatls  used  in  Canada. 


Correction  of  Alignments  and  Grades 

,  By  A.  Fraser*     


TllLS  paper  is  confined  to  a  study  of  the  align- 
ment   and    grade    problem,    more    especially    in 
connection  with  the  trunk  roads  of  Quebec  pro- 
vince, setting  asifle  special  conditions  in  moun- 
tainous country.     The  following  arc  the  general  prin- 
ciples which  1)}-  experience  have  been  found  the  most 
practical  and  important. 

(1)  The  curves  should  be  planned  to  allord  a  sight 
distance — that  is,  the  greatest  distance  at  which  the 
drivers  of  two  ap])roaching  vehicles  may  see  each 
other — not  less  than  250  feet.  This  is  the  most  iin- 
l)ortant  rule.  The  whole  question  of  alignment  and 
grade  is  a  question  of  the  line  of  sight  of  unobstructed 
vision. 

(2)  The  radius  of  curvature  in  the  province  of 
yucbcc  has  a  minimum  length  of  300  feet  wherever 
possible  without  incurring  a  ])rohibitive  cost.  If  we 
have  to  shorten  that  radius  to  150  feet  and  under,  we 
put  dilnger  signs  400  feet  distant. 

(3)  The  i)avement  itself  should  be  widened  in  the 
curves,  and  banked.  For  the  banking  of  the  curves, 
the  following  rules  are  advisable :  On  a  curve  of  be- 
tween 2,000  and  SOO  feet  radius  the  outer  side  of  the 
jiavement  should  be  six  inches  higher  than  the  inside 
one;  between  800  and  550  feet  radius,  7  inches:  be- 
tween 550  and  400  feet,  8  inches ;  between  400  and  300 
feet,  9  inches;  and  under  300  feet   10  inches. 

Compensating  for  Resistance  of  Curve 

(4)  When  a  cur\e  occurs  on  an  ascent,  the  grade 
at  that  place  must  be  diminished  in  order  to  coni- 
l)eiisate  for  the  additional  resistance  of  the  cuA-e. 
When  it  is  necessary  to  make  a  radius  of  curvature 
less  than  300  feet,  we  usually  follow  the  principle  of 
reducing  the  grade  on  the  curve  at  the  rate  of  one 
per  cent,  for  every  50  feet  that  the  radius  has  to  be 


•Entrineer.  Ronds  Departnipnt,  '' 


reduced,  so  that  where  we  are  locating  a  live  per  cent, 
grade  and  have  to  put  in  a  curve  with  200  feet  radius, 
wt  give  a  three  per  cent,  grade. 

(5)  y\s  a  rule,  there  ought  to  be  a  tanj^^i.i  ,..  „;,. .m 
100  feet  between  two  curves.  Quick  reverse  curves 
are  disagreeable  and  dangerous  with  automobile  traffic. 
and  are  to  be  avoided. 

(6)  All  obstacles  are  crossed  as  nearly  as  pos- 
sible at  right  angles. 

(7)  The  road  on  each  side  of  an  obstacle  should 
•  be  straight  ()n  a  length  of  at  least  50  feet  when  there 

is  a  possibility  of  doing  it  so  without  incurring  pro- 
hibitive ex|)ense 

.  (8)  Do  not  overe,-.lini.iie  llie  advantage  of  straight- 
ness.  The  curved  road  around  a  hill  is  often  no 
longer  than  the  straight  road  over  it.  In  addition,  a 
more  or  less  sinuous  course  is  an  advantage  from  a 
maintenance  standiioint.  as  on  a  winding  road  the 
wheel  trafiic  h.is  ,i  tendency  to  spre.-id  over  the  entire 
surface. 

(9)  Carry  the  road  along  the  southern  or  western 
slope  of  ridges,  if  possible,  so  that  it  may  be  less  e.x- 
posed  to  storms  and  dry  out  more  quickly  after  heavy 
rains  and  the  melting  of  snow. 

(TO)  The  difference  in  the  length  between  a  straight 
road  and  one  which  is  slightly  curved  is  very  small. 
We  generally  follow  the  line  of  the  old  roads'as  long 
as  tliere  is  no  bad  curve  and  no  danger  for  the  auto- 
mobile traffic. 

Maximum  Grade 
(11)  I  he  maximum  grade  on  our  trunk  roads  is 
generally  five  jier  cent.  For  a  short  distance,  it  is 
.jfteii  better  to  place  a  6  or  7  per  cent,  grade  over  a 
limited  distance  than  to  make  a  deep  and  expensive  cut. 
In  the  province  of  Quebec  we  generallv  make  the 
grade   lollow  the   natural  undulations  pf"the  ground 
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as  long  as  we  remain  beluw  the  maximum  grade,  and 
the  sight  distance  is  at  least  250  feet. 

(12)  Grades  as  high  as  10  per  cent,  or  over  must 
be  avoided  at  all  cost  because  they  are  very  danger- 
ous, l)0th  for  horse  and  motor  traffic,  in  frozen  and 
icy  weather. 

(13)  Deep  cuts  must  be  avoided  as  much  as  pos- 
sible, on  account  of  the  snow,  and  the  resulting  diffi- 
culties for  traffic  in  winter  and  spring. 

Summit  of  Two  Intersecting  Grades 

(14)  There  is  occasionally  a  road  upon  which  the 
summit  of  two  intersecting  grades  is  a  source  of 
danger,  because  the  drivers  of  cars  which  happen  to 
meet  just  at  the  top  cannot  see  each  other  until  just 
before  they  meet.  'This  meeting  point  of  two  grades 
should  be  rounded  olt"  by  a  vertical  curve  so  as  to 
insure  a  sight  distance  of  at  least  250  feet. 

(15)  One  of  the  most  important  questions  that 
we  have  to  take  care  of  in  determining  the  grades  and 
the  alignments  is  that  of  drainage.  The  alignments 
and  grades  must  be  corrected  so  as  to  insure  a  good 
drainage  and  eliminate  all  dangers  where  possible. 

*         *         * 

Afternoon  Session,  Thursday 

The  first  paper  at  the  afternoon  session  was  by  Mr. 
A.  Eraser,  engineer,  Roads  Department,  Quebec,  on 
"Correction  of  Alignments  and  Grades  in  Existing 
1  lighways." 

Mr.  T.  D.  Clack,  town  engineer,  Welland,  read  a 
paper  on  "Brick-Roads  and  Pavements." 

Mr.  W.  H.  Connnell,  chief  of  the  Pul^lic  Works, 
Philadelphia,  gave  an  illustrated  talk  on  "Granite  Block 
Pavements." 

Mr.  Council's  paper  comprised  an  abstract  of  his 
paper  on  the  same  subject  before  the  American  Road 
Builder.s'  Association,  followed  by  an  abstract  of  the 
discussions  with  comment.  Accepted  practice  in  the 
construction  of  granite  block  pavements  with  satis- 
factory specifications  for  materials  and  methods  are 
outlined,  which,  if  carefully  adhered  to,  will  produce 
a  road  of  the  best. 

"Methods  Emjjloyed  for  Making  Road  Material 
Surveys"  was  the  subject  of  a  paper  by  Mr.  L.  Rei- 
necke,  Geological  Survey,  Department  of  Mines.  He 
referred  to  the  work  of  the  department  in  grading  and 
classifying  trap  rock,  field  boulders,  and  gravel.  The 
department  worked  in  co-operation  with  the  jirovincial 
highwav  authorities,  and  asked  the  criticism  of  road- 
builders  for  whose  benefit  the  work  was  carried  on. 

Mr.  ITogarth  stated  that,  owing  to  the  lack  of  trans- 
portation facilities,  all  attempts  to  market  trap  rock  on 
the  north  shore  of  Lake  Huron  had  met  with  non-suc- 
cess. Another  deposit  in  South  Ontario  was  now  being 
marketed.  At  the  present  time  in  Toronto  trap  rock 
was  worth  25  to  50  per  cent,  more  than  limestone,  and 
it  was  only  when  a  tough,  durable  stone  was  recjuired 
that  trap  rock  was  used.  In  South  Ontario  they  had 
quarries  which  supplied  good  grades  of  limestone.  This 
gave  a  fair  wearing  surface,  and  the  cost  was  such  that 
municipalities  could  place  the  stone  on  the  road.  From 
a  practical  point  of  view,  they  must  build  with  local 
material.  All  local  material  was  not  of  the  same  grade, 
and  the  work  that  Mr.  Reinecke  had  done  in  grading 
stone  was  of  great  value ;  this  remark  also  applied  to 
•  gravel. 

Mr.  R.  B.  Morley,  general  manager  of  the  Ontario 
Safety  League,  spoke  of  their  campaign  to  reduce 
street  and  highway  accidents.  He  described  the  efforts 
that  had  been  directed  towards  education  of  the  school 


children,  the  drivers  of  vehicles,  street  car  motormen, 
etc.  In  this  campaign,  lectures,  motion  pictures,  cir- 
culars and  posters  have  been  effectively  used.  Mr. 
Morley  was  particularly  insistent  that  the  prevention 
of  accidents  was  largely  a  matter  of  individuals  show- 
ing courtesy  towards,  and  consideration  for,  one  an- 
other. Rarely  an  accident  happened  for  which  only 
one  person  was  to  blame.  A  copy  of  the  recommenda- 
tions of  the  Traffic  Committee  of  the  city  of  Toronto 
was  included  in  Mr.  Morley's  paper. 


Friday  Session 

Mr.  W.  Huber,  assistant  engineer,  Ontario  Public 
]  lighways  Department,  was  the  first  speaker  at  the  ses- 
sion on  April  13.  His  paper  was  called  '"'Modern  Road 
Machinery,  Its  Selection,  Use,  and  Care." 

This  paper  dealt  with  the  need  of  modern  machin- 
ery for  modern  road-making.  For  best  results  the  me- 
chanical equipment  must  be  exactly  suited  to  the  work, 
and  must  be  operated  by  competent  men,  without  loss 
of  time,  and  under  experienced  supervision  and  careful 
maintenance.  Good  road-building  means  the  use  of 
machinery  in  a  proper  manner  and  the  training  of  men 
in  its  proper  operation. 

The  next  ])aper  was  on  "Highway  Bridges  and  Cul- 
\erts,"  by  Mr.  W.  G.  Yorston,  Assistant  Road  Com- 
iTiissioner  Province  of  Nova  Scotia-.  ■ 

This  was  followed  by  a  paper  on  "J'ridges  and  Cul- 
verts," by  Mr.  Lticius  E.  .Allen,  engineer,  Hastings 
County,  Ontario.  Mr.  Allen's  paper  will  be  reviewed 
in  a  later  issue. 

"Road  Oils  and  Tars"  was  the  suljject  of  a  paper  l)v 
Mr.  Arthur  H.  Blanchard,  M.C.S.E.,  consulting  high- 
wav engineer,  Xew  York.  The  paper  stated :  Road  oils 
and  tars  will  be  considered  from  the  standpoint  of 
their  use  in  connection  with  the  maintenance  of  broken 
stone  and  gravel.  Dust-laying,  as  the  primary  object 
of  the  use  of  oils  and  tars,  will  not  be  discussed,  as  it 
is  believed  that  special  attention,  at  the  present  time, 
should  be  de\oted  to  such  methods  of  u.sing  these 
materials  as  will  economically  i)reserve  the  surface  of 
the  roads  and  also  render  them  i^ractically  dustless. 
.As  the  subject  will  be  presented  with  a  view  to  general 
adaptability  of  conclusions  and  recommendations,  it 
is  evident  that  only  conservative  practice  can  be  advo- 
cated. Local  conditions,  however,  must  always  be 
given  great  weight  in  the  final  determination  of  the 
method  and  material  to  be  used.  The  special  commit- 
tee on  materials  for  road  construction  of  the  American 
Society  of  Civil  Engineers  defined  bituminous  surface 
as  a  superficial  coat  of  bituminous  material,  with  or 
without  the  addition  of  stone  or  slag  chips,  gravel, 
sand,  or  material  of  similar  character. 

Oils  are  not  advocated  for  general  use  in  the  con- 
struction of  bituminous  surfaces,  for  the  following  rea- 
sons: (1)  Medium  and  heavy  oils  generally  require 
considerable  time  in  which  to  set  up;  (2)  most  petro- 
leum products,  while  in  a  fluid  state,  act  to  a  certain 
extent  as  lubricants ;  (3)  it  is,  therefore,  evident  that 
more  or  less  movement  of  the  roadway  surface  wilV 
take  place  under  traffic  during  the  setting-up  period ; 
(4)  the  bituminous  mats  or  carpets  formed  invariably 
become  wavy  and  full  of  humps  and  ruts  under  heavv 
traffic ;  (5)  due  to  the  character  of  the  resulting  sur- 
face, further  maintenance  is  rendered  difficult  and 
costly;  (6)  prior  to  the  re-treatment  of  oil-coated 
roads  it  is  often  necessary  to  remove  considerable  por- 
tions of  the  bituminous  mats  with  picks  and  shovels 
or  with  scarifiers.    After  quoting  specifications  for  re- 
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lined  tars,  used  hot,  and  cut-back  asphalt  for  surface 
treatments  vvhicli  have  j^nven  satisfactory  results,  Mr. 
r.lancliard  dealt  with  methods  of  cf)nstruction.  In  the 
case  of  brol^en  stone  and  jjravel  roadsT  the  most  effi- 
cient method  of  procedure  is  to  clean  the  surface  thor- 
ou^dily  by  sweei)ins  with  hand  brooms  (;r  horse  sweep- 
ers and  hand  l)ro(ims,  the  final  sweepin<(  being  done 
with  bass  or  (jther  line  iTbre  brooms,  'i'he  bituminous 
material,  which  is  used  both  cold  and  hot,  is  applied  to 
the  surface  in  amounts  varyinj,^  from  one-quarter  to 
one-half  jx^Hon  per  square  yard,  with  the  aid  of  pouring 
cans,  hose  attached  to  tanks,  hand-drawn  gravity  dis- 
tributors, horse-drawn  or  motor  truck  gravity  or  pres- 
sure distributors.  Some  kind  of  material  coating  is 
generally  applied  to  cover  the  bituminous  material. 
The  degree  of  cleanliness  of  the  surface  obtained  by 
sweeping  will  depend  to  a  large  extent  upon  the  details 
of  the  original  construction.  It  has  been  found  that  a 
road  with  a  thoroughly  rolled  and  well  puddled  broken 
stone  wearing  surface,  composed  of  road  metal  from 
1  in.  to  lYi  in.  in  longest  dimension,  may  be  ea.sily 
cleaned,  and  the  essential  adhesion  of  the  bituminous 
surface  readily  secured.  This  method  is  characteristic 
of  the  modern  i)ractice  of  many  of  the  foremost  FCng- 
lish  and  French  engineers. 

Causes  of  Bituminous  Surface  Failures 

Mr.  Blanchard  then  quoted  certain  specifications 
covering  constructions  and  went  on :  The  causes  of 
failures  of  bituminous  surfaces  are  many.  They  may 
be  considered  from  the  standpoint  of  the  condition 
and  character  of  the  original  surface,  the  materials 
used,  the  method  of  construction,  and  local  conditions. 
The  failure  from  the  standpoint  of  the  character  of  the 
original  surface  is  many  times  due  to  failure  on  the 
part  of  those  in  charge  to  place  the  surface  in  satisfac- 
tory condition  before  the  application  of  the  bituminous 
material.  Many  cases  are  noted  where  bituminous 
materials  are  applied  over  a  surface  in  which  arc  found' 
many  i)ot-holes  and  ruts  or  which  is  dirty,  due  either 
to  accumulated  dust  and  dirt  or  to  the  original  method 
of  construction.  In  many  cases  a  damp  conditicfn  of 
the  surface  has  resulted  in  failure. 

From  the  .standpoint  of  the  physical  and  chemical 
proi)erties  of  the  material,  many  instances  may  be  cited 
in  which  failure  is  due  to  the  materials  not  having  the 
proper  characteristics  for  the  conditions  under  which 
they  are  employed.  The  large  percentage  of  volatile 
constituents  contained  in  certain  asphallic  oils  has  ren- 
dered surfaces  constructed  with  them  unsatisfactory 
because  of  the  long  period  required  for  these  surfaces 
to  set-up  so  that  the  liituminous  material  will  not  track 
or  the  car))^t  thus  formed  will  not  creep  and  form 
waves  and  hum|)s.  In  certain  cases  the  use  of  light  oils 
on  tar  or  asphalt  surfaces  has  .softened  the  original 
bituminous  surface  to  such  an  extent  as  to  render  the 
road  or  pavement  unsatisfactory  for  use. 

I'nnn  the  standpoint  of  construction,  failures  are 
due  both  to  the  use  of  too  small  an  amount  of  the  bit- 
uminous material  and  to  an  excess  of  material.  Im- 
])roper  a))plication.  resulting  in  uneven  distribution,  is 
accountable  for  manv  failures  of  bituminous  surfaces, 
while  in  other  cases  a  lack  of  sufficient  covering  of 
stone  chi))s  or  material  of  a  similar  character,  has  ren- 
dered the  surface  sticky  and  mushy. 

There  are  numerous  instances  where  bituminous 
surfaces  have  been  adopted  under  conditions  which  call 
for  the  construction  of  bituminous  concrete  pavements 
or  even  some  other  type  of  block  pavement.  .\  mat 
tyi)e  of  construction  wliicli  has  been  emi)loyed  to  a  con- 
siderable extent  has  proved  inefficacious  in  cases  where 


the  amount  of  motor  car  traffic  wa.s  not  sufficient  to 
iron  out  satisfactorily  the  calk  holes  cau'^ed  by  the 
horse-drawn  vehicular  traffic. 

At  the  afternoon  the  questimi  oi  "K-^ad  Urg.....^.. 
tion"  was  dealt  with  by  Mr.  (Jeorge  S.  Henry,  M.IM'. 
Mr.  Henry's  pai^er  will  be  reviewed  in  a  later  issue. 

Mr.  C.  A.  Mullen,  of  Milton-Hersey  Company.  Ltd.. 
Montreal,  spoke  on  "The  Contract  and  Specifications 
for  Paving."  A  review  will  be  pnl)li>hed  in  an  cnrlv 
issue  of  the  Contract  Record. 

'The  Highway  in  Relation  to  Land  Lts  ,....|-.i.v  ..^ 
was  dealt  with  by  Mr.  Thomas  Adams,  town  planning 
advisor.  Commission  of  Conservation,  Ottawa. 

Mr.  Lin.sey  Crossley's  i)ai)er  on  "Sheet  Asphalt 
Pavements"  was  al.so  submitted. 

In  this  paper  the  author  outlined  the  chief  require- 
ments for  the  laying  of  sucdessful  asphalt  pavements. 
Such  pavements  are  not  experiments,  but  have  been 
proved  under  all  kinds  of  traffic  for  many  years,  arid 
they  are  now  based  on  the  fundamental  principles  of 
chemistry  and  physics.  The  five  stages  in  the  con- 
struction of  a  sheet  asphalt  pavement — preparation  of 
specifications,  subgrade,  concrete  base,  binder  course, 
surface  on  top — were  each  considered  in  turn,  and  their 
essential  requirements  outlined.  The  reader  is  referred 
to  the  Contract  Record  of  January  17,  where  the  same 
author  takes  up  this  subject  in  substantially  the  same 
manner. 

At  the  suggestion  of  Mr.  Hogarth,  the  following  re- 
solution was  referred  to  the  Resolutions  Committee: 
That  an  investigation  be  made  and  representations  be 
made  to  the  Provincial  (Ontario)  Government  to  have 
placed  in  the  Municipal  Act  a  clause  enabUng  co-opera- 
tion between  the  owners  of  property  and  the  munici- 
])ality  in  erecting  sub-drainage  along  the  sides  of  the 
road  sufficient  to  take  care  not  only  of  the  water  from 
the  roadway  i)roi)er,  but  also  from  the  farm  property 
abutting  on  that  road."  The  motion  was  supported  by 
Mr.  A.  H.  Foster,  who  said  that  such  a  resf)tution,  if 
put  into  effect,  would  do  away  \vith  the  long,  deep 
ditches  along  the  sides  of  the  roads.  Co-operation  be- 
tween farmers  and  road-builders  was  essential  for  this 
puri)ose. 

New  Officers 

The  annual  meeting  of  the  dominion  Good  Roads 
-Association  was  held  on  Saturday  morning.  The  foj- 
lowing  officers  were  elected:  President.  Mr.  J.  Duchas- 
tel.  city  engineer.  Outremont.  P.y. ;  vice-president.  Mr. 
S.  L.  S(|uire.  honorary  president.  Ontario  Good  Roads 
Association.  Waterford,  Ont. ;  secretary-treasurer,  ^f^. 
George  A.  McNamee.  Montreal;  honorary  presidents: 
Messrs.  U.  H.  Dandurand.  Montreal;  W.  .\.  McLean. 
Deputy  Minister  of  Highways.  Ontario.  Toronto;  B. 
Michaud.  Deputy  Minister  of  Roads.  Province  of  Que- 
bec; Captain  O.  Hezzelwood.  Toronto;  directors: 
Messrs.  T.  .\danis.  town  i)Ianning  advisor.  Commission 
of  Conservation,  Ottawa ;  .\.  L.  Caron.  Montreal ;  W. 
Findlav,  Ottawa;  C.  R.  Wheelock.  Orangcville.  Ont.; 
R.  S.  Henderson,  president,  Manitoba  Good  Roads  As- 
sociation. \\"innipeg;  George  Hogarth,  chief  engineer. 
Highways  De|)artmcnt.  Province  of  C)ntari<i.  Toronto; 
|.  \V.  Levesque.  M.L..\.,  .Montreal;  .\.  F.  Macallum. 
Commissioner  of  Works,  Ottawa ;  P.  K.  Mcrcier.  c!ncf 
engineer,  city  of  Montreal;  j.  .A.  Sanderson,  Oxford 
Station.  Ont.;  Dr.  E.  M.  De.saulniers.  M.L..\..  Deputy 
Minister,  Provincial  I-egislature,  St.  Lambert,  P.Q.. 
and  representatives  of  the  engineering  departments  of 
Nova  Scotia,  Saskatchewan,  and  New  P.runswick. 
With  tw»>  exceptions,  all  the  gentlemen  named  were  on 
last  year's  list  of  directors. 
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A  Mixer  for  Concrete  Highways 

The  concrete  hij^hway,  when  built  undt-r  mudern 
methods,  is  one  of  the  most  economical,  both  from  the 
standpoint  of  first  cost  and  from  annual  maintenance. 
Like  all  other  types  of  permanent  highways,  one  of  the 
most  important  thitigs  in  connection  with  the  building 
thereof  is  that  it  should  be  provided  with  sufficient 
under-drainage.  No  matter  how  well  the  road  is  built, 
if  the  drainage  is  not  taken  care  of  the  roadway  cannot 
give  the  best  of  results.  For  highways  where  there  is 
not  a  large  amount  of  traffic  there  are  other  materials 
which  probably  would  be  as  economical  as  concrete, 
but  for  any  highway  where  there  is  a  large  amount  of 
traffic,  as  on  our  main  thoroughfares,  there  is  no  other 
material  which  wiU  compare  with  concrete  in  cost  of 
construction  or  in  vehicle  mileage  per  dollar  of  co.st. 

Within  the  last  three  or  four  years  much  has  been 
done  toward  the  improvement  of  macliinery  for  the 
building  of  concrete  roadways,  and  the  result  is  that 
the  cost  of  building  a  roadway  has  been  greatly  re- 
duced and  also  a  lictter  type  of  roadway  is  being  built 
tJian  it  was  possible  to  b\iild  with  former  methods.  We 
illustrate  herewith  a  type  of  concrete  mixer  which  is 
used  for  building  concrete  highways  and  which  has 
done  much  to  reduce  the  cost  of  construction  and  im- 
prove the  quality  of  the  work.  The  special  features  of 
this  type  of  machine  is  that  it  has  a  traction  drive, 
moving  itself  about  by  its  own  power  and  al.so  has  a 
forward  loader  and  rear  discharge  so  that  the  materials 
may  be  distributed  on  the  centre  of  the  roadway  in 
front  of  the  machine.  As  the  machine  moves  along  it 
always  keeps  close  to  the  materials,  thus  cutting  out 
the  use  of  all  wheelbarrows.  The  materials  being 
thrown  directly  into  the  power  loader  saves  the  labor 
of  several  men.  The  materials  are  discharged  at  the 
rear  of  the  machine,  directly  to  the  roadway. 

Another  modern  feature  about  this  machine  is  that 
the  drum,  instead  of  being  mounted  regulation  height, 
is  mounted  very  high  from  the  ground,  so  that  when 
the  materials  are  being  discharged  the  discharge  open- 
ing of  the  drum  is  sufficiently  high  above  the  ground 
to  give  great  descent  for  the  concrete.  The  machine, 
instead  of  being  provided  with  a  deHvery  boom  and 
bucket  as  was  used  on  the  older  type,  h:*  a  spout  or 
concrete  chute,  which  is  made  to  turn  in  a  complete 


half  circle.  This  concrete  spout  also  has  gales  that 
may  be  opened  up  at  any  point,  S{j  that  the  concrete 
may  be  distributed  to  any  part  of  the  roadway. 

A  machine  of  this  type  will  deliver  concrete  at  a 
cost,  at  least,  10  per  cent,  less  than  that  of  older  types. 
Another  advantage  is  that,  on  account  of  less  working 
parts,  there  is  less  liability  of  breakdowns  or  trouble 
with  parts  getting  out  of  order.  Tliese  machines  have 
been  used  in  the  city  of  London  for  the  last  three  years, 
and  about  thirty  miles  of  permanent  roadways  have 
been  laid.  They  are  also  used  in  the  cities  of  Ilalifax, 
Ottawa,  Windsor,  and  Montreal,  and  many  other 
smaller  towns  and  cities,  for  building  permanent  road- 
ways of  all  tyjies.  The  machine  here  illustrated  is 
known  as  the  London  elevated  drum  paving  mixer,  and 
is  manufactured  by  the  f.ondon  Concrete  Machinery 
Company. 

It  is  claimed  that  this  machine  has  proved  especially 
satisfactory  for  building  concrete  roadways  for  the  fol- 
lowing reasons: 

1.  On  account  of  the  machine  ha\ing  traction  drive, 
forward  loader,  and  rear  discharge,  thus  cutting  out 
the  use  of  all  wheelbarrows,  either  for  loading  the  ma- 
chine or  for  delivering  the  concrete,  the  roadway  can 
be  put  dowii  at  a  saving  of  10  per  cent,  in  labor  over 
that  of  the  older  type  of  machines. 

2.  The  concrete  is  delivered  in  a  continuous  flow, 
delivering  a  uniform  mixture  at  all- times.  This  is  very- 
important  in  the  building  of  concrete  roadways. 

3.  The  machine  is  very  simple  in  construction  and 
has  very  few  working  parts;  therefore,  the  life  of  the 
machine  is  very  much  longer  than  the  machines  with 
much  com])licated  mechanism. 


Residents  along  the  portion  of  the  Toronto-Hamilton 
highway  through  the  lower  end  of  Etobicoke  Township  have 
lodged  a  protest ^with  the  Minister  of  Public  Works  against 
the  widening  of  this  section  being  carried  out  as  a  local  im- 
provement, under  legislation  put  through  during  the  past  ses- 
sion of  the  Ontario  I^egislature.  The  Minister  was  unable  to 
give  the  deputation  much  encouragement  but  as  one  result  of 
tlie  petition  the  commission  will  probably  investigate  as  to 
the  relative  cost  of  widening  on  the  north  side  rather  than  on 
the  south,  as  now  proposed,  it  being  claimed  that  this  would 
materially  reduce  the  cost  and  protect  valuable  property 
along  the  lake  front. 
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Mainly  Constructional 

East  and  West— From  Coast  to  Coast 


During  tlic  month  of  March,  1917,  in  the  city  ol  yucbec, 
there  were  74  permits  issued,  representing  a  value  of  $12!), 699. 

A  new  automatic  chlorination  system  has  recently  been 
installed  in  Windsor,  Ont.,  for  the  sterilization  of  its  drinking 
water. 

Mr.  C.  H.  Rust,  city  engineer  of  Victoria,  B.C.,  for  patrio- 
tic reasons,  has  again  voluntarily  reduced  his  salary,  this  tmie 
from  .1(400  to  $,'500  a  month. 

At  a  public  meeting  of  citizens  of  Hawkcsbury,  Ont.,  re- 
cently a  resolution  was  passed,  and  will  be  forwarded  to  the 
government,  requesting  that  proper  wharfing  facilities  be 
built  for  the  town. 

A  building  by-law  has  lieen  passed  in  Port  Coll)orne, 
Ont.,  placing  all  l)uil(ling  operations  carried  on  within  the 
town  under  the  control  of  the  council.  Restrictions  have 
Ik'ci)  ])laccd  on  the  west  side. 

\  new  sewer  system,  to  cost  appro.ximafely  $1.')1,000,  lias 
been  tentatively  recommended  Ijy  Mr.  Willis  Chipman,  of 
Chipnian  &  Powers,  Toronto,  to  the  City  Council  of  Wood- 
stock, Ont.,  as  necessary  to  satisfactorily  solve  the  overflow 
prol)Iem  which  the  city  faces  at  present.  He  will  make  a 
fuller  report  later. 

Good  progress  is  reported  on  the  new  Canadian  Xorthern 
terminal  at  Vancouver,  B.C.,  the  driving  of  the  2.500  piles 
being  carried  out  for  the  support  of  the  new  building.  A 
large  platform  is  being  constructed,  ;).5,000  square  feet  in  area. 
This  will  carry  the  concrete  floor,  and  the  pouring  of  the  con- 
crete is  being  put  under  way. 

Building  permits  issued  in  Vancouver,  B.C.,  during  the 
month  of  March,  this  year,  number  40,  and  are  valued  at 
$;i:i,7I.';,  as  against  48,  valued  at  $20,'), 4()"),  in  the  same  month  in 
191<i.  For  the  lirst  three  months  of  the  year  the  figures  are 
119  permits,  value  $1,")!),.')40,  compared  with  94  permits,  value 
$393,749,  in  the  corresponding  period  last  year. 

A  new  school  has  been  erected  on  Gledhill  .\veiiue.  1 H- 
ronto,  at  a  cost  of  approximately  $(i0.000.  The  building  at 
present  contains  12  rooms,  but  provision  has  been  made  that 
it  may  be  enlarged  to  29  rooms.  The  school  is  on  the  border 
of  the  city  and  township,  just  north  of  Danforth  Avenue.  l'"or 
this  reason  it  was  necessary  to  have  a  special  water  main  laid 
from  Danforth  .\vcnue  for  the  convenience  of  the  pupils,  at  a 
cost  of  $400. 

Extensive  changes  in  the  plans  and  specifications  sub- 
mitted to  the  Board  of  Education  of  Chatham,  Ont.,  for  the 
Queen  Mary  School  addition,  are  proposed  by  the  hoard,  who 
are  now  taking  active  steps  to  get  the  work  under  way  with 
the  hope  of  having  the  $40,000  extension  completed  by  Sep- 
tember next.  Mr.  J.  Methvin  has  been  appointed  architect  to 
supervise  the  construction  and  make  the  necessary  ch.-mges 
in  the  steel  structure. 

Montreal's  building  permits  for  the  first  three  months  ol 
the  year  show  a  Inuulred  per  cent,  increase  in  the  value  of 
buildings.  The  figures  for  this  perioil  are  193  permits,  valued 
at  $99,'>,920,  while  for  the  corresponding  period  last  year  the 
figures  were  218  permits,  valued  at  $4S.i.420.  For  the  month 
of  March,  this  year,  there  were  lO.")  permits  issued,  value 
$:i43,460,  compared  with  119  per  mits,  valued  at  $24;i,:i45,  dur- 
ing the  same  month  last  year. 

It  is  understood  that  the  plant  of  the  Union  Cement  Com- 
pany at  Owen  Soun<l,  Ont..  may  he  doubled  in  capacity  this 
year.  The  present  capitalization  of  the  company,  $200,000,  is 
to  be  increased  to  $1,000,000.  the  additional  amount  being-  sup- 


plieil  by  investment  of  Chicago  capitalists.    The  contract 
the  enlargement  has  been  let  provisionally  to  the  Fuller  F- 
gineering  Company,  of  AUentown,  Pa.,  and  the  worlri- 
gonc  on  with  at  an  early  date. 

It  is  understood  that  the  gold,  lead,  zinc,  and  silver  areas 
at  Stirling,  in  Richmond  County,  C.B.,  are  to  be  worked  on  an 
extensive  scale  this  spring.  Men  have  been  employed  through- 
out the  winter  in  sinking  shafts  and  doing  other  necessary 
work.  A  new  drill  hole  has  been  sunk  a  distance  of  500  feet, 
which  is  said  to  show  good  results,  and  another  is  being  put 
down  at  some  distance  from  the  first.  It  i-  vi-.t.<i  -.l^o  t^at 
the  erection  of  a  smelter  is  contemplated 

The  new  military  hospital  in  Vancouver,  on  which  con- 
struction was  started  in  the  month  of  February,  will,  it  l^ 
stated,  be  ready  for  occupancy  early  in  the  month  of  May.  It 
is  situated  in  the  rear  of  the  Vancouver  General  1-iospital,  and 
is  connected  with  it  by  a  covered  gangway.  The  buildinK, 
two  storeys  in  height,  is  arranged  in  the  shape  of  an  "H,"  and 
contains  eight  wards.  Each  wing  is  164  feet  long  by  33  feet  in 
width,  containing  two  wards  on  each  floor.. 

It  was  recently  decided  by  the  city  of  Vancouver  to  com- 
mence salvage  operations  for  the  water  main$  lying  at  the 
bottom  in  the  First  Narrows.  These  mains  are  valued  at 
$27,000  by  City  Engineer  I'ellowes,  who  reporte<l  to  the  Hoard 
of  Works  that  it  would  pay  to  recover  the  pipe,  as  it  could 
again  be  put  into  commission.  There  are  two  12-inch  mains, 
which,  when  connected  up,  would  be  used  in  cases  of  emer- 
gency. They  will  have  a  capacity  of  2,760,000  gallons  per  day, 
and  the  cost  of  making  the  connection  is  estimated  at  $6,230. 
These  two  mains  cost  $40,000  to  put  down.  Originally  there 
were  six  pipes  across  the  F'irst  Narrows,  but  when  the  gov- 
ernment decided  to  deepen  the  Narrows  it  was  necessary  to 
break  and  remove  them,  and  three  18-inch  pipes  were  put 
down  instead.  Even  these  larger  mains,  however,  are  said  to 
be  ina<lequate. 

The  Canadian  Collieries,  Ltd..  Dunsmuir,  B.C..  is  making 
a  number  of  additions  and  extensions  to  its  No.  5  mine.  It  i^ 
also  considerin.g  unwatering  No.  4  shaft  at  Puntledge,  with  a 
view  to  handling  the  lower  seam  coal  through  the  shaft  and 
the  modern  equipment  on  the  surface.  The  company  is  also 
preparing  to  operate  in  the  seam  of  coal  which  has  recently 
been  discovered  above  the  lower  seam  of  Nq.  4  slope  mine. 
The  coal  coming  from  the  new  scam  will  be  handle<l  at  the 
present  tipple  of  No.  4  mine,  while  the  lower  seam  coal,  so 
soon  as  connection  is  made  between  "No.  4  shaft  and  the 
present  workings,  will  be  all  handled  by  the  shaft.  The  com- 
pany is  constructing  120  additional  coke  ovens  to  supply  coke 
to  one  of  its  largest  customers,  and  is  considering  the  erec- 
tion of  thirty  additional  ovens  for  the  Ladvsmiib  „ni.It.T 
which  is  now  preparing  to  start  operations. 

Mr.  W.  .\.  McLean,  Deputy  Minister  of  Public  \\\>rk>  for 
Ontario,  recently  atten<led  a  conference  between  representa- 
tives of  the  city  of  Hamilton,  Ont.,  and  Wentworth  County 
in  regard  to  the  working  of  the  Suburban  .\rea  Act.  Mr. 
McLean  explained  that  under  this  act,  if  the  city  agreed  to 
go  in  with  the  county  in  building  main  roads  on  a  basts  of 
.10-30,  the  province  would  pay  the  remaining  40  per  cent.,  and 
for  the  maintenance  of  these  road^  the  province  would  con- 
tribute 20  per  cent.  The  arteries  he  suggested  were  the  Dun- 
das,  Stony  Creek,  Beach,  and  Caledonia  roads.  Two  mem- 
bers each  would  be  appointed  on  a  committee  by  the  city 
and  the  county,  and  these  four  would  choose  a  fifth.  This 
board  would  have  charge  of  the  roads,  and  would  work  in 
conjunction  with  the  city  engineer,  subject,  however,  to  the 
county  in  the  ntatter  of  a  limit  to  the  road  expenditures.  At 
the  suggestion  of  one  of  the  aldermen,  the  chairman  of  the 
Good  Roads  Committee  of  the  County  Council  agreed  to 
have  a  report  prepared  showing  the  cost  of  maintaining  the 
sections  of  the  roads  under  consideration — twenty  miles. 


Coniracis   Department 
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News    of    Special    Interest    to    Contractors,    En^neers,    Manufacturers    and 

Dealers  in  Building  Supplies 


Waterworks,  Sewerage  and 
Roadways 

Aylmer,  Ont. 

The  Town  Council  plan  road  repairs, 
and  will  be  in  the  market  shortly  for 
crushed  stone.  Members,  Councillors 
Cline  and  Finch. 

.Blenheim,  Ont. 

The  Town  Council  plan  to  lay  cement 
sidewalks  in  a  few  weeks.  Clerk,  P.  S. 
Shillington. 

Brampton,  Ont. 

The  I'eel  County  Council  will  spend 
$50,()0n  on  new  roads,  etc.,  this  summer. 
Clerk,  D.   Kirkwood. 

Chicoutimi,  Que. 

Work  will  start  in  May  on  the  con- 
struction of  waterworks  fifteen  miles 
lontf  for  Pitre  Laberge.  Wood  pipes 
will  be  used,  with  cast  iron  fittin.ijs.  Own- 
er buys  material.  Engineer,  J.  A.  Cla- 
veau. 

Dorval,  Que. 

The  town  contemplate  the  construc- 
tion of  a  filtration  plant.  Clerk,  Alphonse 
Decary.  Dupont,  Roy  &  Baudouin,  235 
St.  James  St.,  Montreal,  will  probably  be 
en.gineers. 

East  Zora  Township,  Ont. 

Tenders  are  being  received  by  Reeve 
R.  A.  Webber,  R.R.  No.  6,  Woodstock, 
until  April  18,  for  trenching,  laying,  and 
covering  8,0:i;i  lineal  feet  of  tile,  building 
of  catch-basins,  one  concrete  intake,  and 
one  concrete  outlet.  Plans  and  specifi- 
cations with  F.  J.  l^re,  engineer,  Wood- 
stock. 

Edmonton,  Alta. 

The  City  Council  will  call  tenders 
shortly  for  four  steel  tanks  to  he  added 
to  filtration  plant.  Engineer,  A.  Had- 
dow. 

Halifax,  N.S. 

The  city  will  start  work  shortly  on 
the  construction  of  three  sewers,  cost- 
ing $36,400,  on  Quinpool  Road,  Jubilee 
Road,  and  Bloomingdale.  Engineer,  H. 
W.  Johnston. 

Hepworth,  Ont. 

Tlie  Tdwn  Council  plan  to  construct 
a  drainage  system.     Clerk,  W.  K.  Wliitc. 

Leamington,  Ont. 

The  Town  Council  will  widen  Mill 
Street  from  22  feet  to  27  feet  and  lay  4- 
inch  water  main.     Clerk,  R.  M.  Selkirk. 

Ottawa,  Ont. 

Tenders  will  be  received  by  the  secre- 
tary of  the  Board  of  Control  until  April 
34  for  2,200  lineal  feef  of  54-inch,  5,900 
lineal  feet  of  48-inch  concrete  and  seg- 
ment block.  Specifications  at  the  office 
of  MacLean  Daily  Reports,  Ltd.,  345 
Adelaide  St.  W.,  Toronto.  Commission- 
er of  Works,  A.  F.  McCallum,  City  Hall. 

Peace  River.  Alta. 

Tlie  Municipal  Council  plan  to  spend 
$5,000  on  the  construction  of  sidewalks 
and  purchase  of  additional  fire  equip- 
ment. 


Quebec,  Que.  < 

The  Provincial  Government  contem- 
plate the  construction  of  a  macadam  or 
gravel  road  from  Victoriaville  to  Ste. 
Angele  de  Laval.  Minister  Highway 
Department,   Hon.  J.  A.  Tessier. 

Quebec,  Province  of. 

The  Department  of  Highways,  Pro- 
vincial Government,  plan  to  construct  a 
highway  from  Beauceville  to  Sherl)rooke. 
Engineer,  G.  Henry,  Parliament  Ijuild- 
in.gs. 

Sarnia,  Ont. 

Plans  and  specifications  are  at  the 
office  of  the  engineer,  J.  A.  Baird,  City 
Hall,  who  is  receiving  tenders  until  5 
p,m.,  April  30,  for  the  construction  of  a 
30-foot  concrete  pavement  on  the  I^on- 
don  Road  from  Christina  to  Russell  Sts. 

Strathroy,  Ont. 

The  Town  Council  plan  to  repave 
F'ront  and  F'rank  Streets.'  Material  to  be 
chosen.  Councillors.  Hill,  Geddes,  and 
Dale. 

Thetford  Mines,  Que. 

The  by-law  for  new  dam  for  reservoir, 
costing  $50,000,  has  been  passed.  Secre- 
tary-treasurer, Alfred  Gagnon.  Notre 
Dame  St. 

Three  Rivers,  Que. 

Plans  for  a  waterworks  plant  for  the 
city  are  ready  and  work  will  be  done  by 
day  labor,  under  City  Engineer  Z.  Lam- 
bert. Project  includes  new  aqueduct 
system,  driving  of  artesian  wells,  con- 
crete reservoir,  etc. 

Tilbury,  Ont. 

The  Town  Council  plan  to  lay  con- 
crete pavements  on  Canal  Street  and 
Carlyle  Ave.,  as  petitioned  for  and  will 
secure  estimates  at  once.  Clerk,  W.  A. 
Hutton. 

Tillsonburg,  Ont. 

Tlie  Town  Council  plan  to  macadam- 
ize Ridout  Street  and  also  to  purchase 
oil  for  various  streets.  Deputy  Reeve, 
Mr.  Dean. 

Toronto.  Ont. 

Tenders  close  April  24  for  the  follow- 
ing works:  Asphalt  on  Greenwood, 
Kingswood,  Silverbirch;  asphaltic  con- 
crete on  Kingswood;  brick  lilock  on 
Kingswood;  concrete  on  Kingswood  and 
Mitchell.  Specifications  at  W^orks  De- 
partment.    Secretary,  Thomas  McQueen. 

Woodstock,  Ont. 

County  plans  road  improvements  dur- 
ing the  year  to  cost  $10,000.  W.  Forbes, 
25  Light  Street,  County  Road  Supt. 

Tenders  will  be  received  by  the  chair- 
man, A.  G.  Gahagan,  for  prices  on  as- 
phalt and  cement  pavement  on  Riddle 
St.,  from  Drew  to  Diindas  St.  Clerk, 
John  Morrison. 

Sewer  system,  costing  $154,000,  for  the 
Town  Council  has  been  recommendett- by 
the  consulting  engineers,  Chipman  & 
Power,  Mail  Building,  Toronto.  Clerk, 
John  Morrison.  ' 


CONTRACTS    AWARDED. 

Cap  De  La  Madeline,  Que. 

Alp.  Aubin,  St.  Jerome,  County  Lac  St. 
Jean,  has  been  awarded  the  general  con- 
tract, and  will  purchase  one  50  h.p, 
motor,  electric  water  pump,  aljout  three 
miles  of  15-inch  sewer  pipe,  15,840  feet  of 
6,  8,  and  10-inch  cast  iron  pipe,  quantity 
of  cement  in  connection  with  the  con- 
struction of  an  aqueduct,  pumping  sta- 
tion, and  reservoir,  costing  $100,000,  for 
the  Municipal  Council. 

Halifax,  N.S. 

City  let  contract  for  sewers  to  the 
Cook  Construction  Co.,  Ltd.,  335  Queen- 
pool  Street.     Cost  $70,000. 

London,  Ont. 

The  Gartshore-Thompson  Pipe  and 
F'oundry  Company,  Stuart  W.,  Hamilton, 
have  been  awarded  the  contract  for  cast 
iron  pipe  for  the  water  mains  to  be  con- 
structed by  the  Utilities  Commission, 
City   Council. 

Peterboro,  Ont. 

H.  B.  Tavlor  &  Son,  Aylmer- St.,  have 
been  awarded  the  contract  to  supply  the 
city  with  sewer  pipe  required  for  1917. 
Engineer,  R.  H.  Parsons. 

Sandwich,  Ont. 

Merlo,  Merlo  &  Ray,  296  Winderm  Rd., 
Walkerville,  have  been  awarded  the  gen- 
eral contract  for  the  construction  of  a 
water  main,  costing  $20,45i",  for  the  Town 
Council.  Engineers,  McColl  &  ]-"letcher, 
Gas  Building,  Windsor. 

Three  Rivers,  Que. 

'J'lie  gradin.g  work  for  the  highway 
from  here  to  Grand  Mere  for  the  Pro- 
vincial Government,  Ottawa,  has  been 
awarded  to  the  Grand  Mere,  Three  Riv- 
ers Highway  Company,  Ltd.,  Grand 
Merc,  who  will  start  work  in  the  spring. 
Gradin.g  work  only  to  be  done  this  year. 
Engineer,  G.  Henry,  Parliament  Build- 
ings. 


Railroads,  Bridges  and  Wharves 

Arthabaska,  Que. 

Plans  and  specifications  are  with  the 
secretary-treasurer,  L.  Lavergne,  who 
will  receive  tenders  until  noon,  Jijne  9, 
for  repairs  and  painting  of  steel  bridge 
for  the  County  Council. 

Dorval,  Que. 

The  Canadian  Pacific  Railway,  Grand 
Trunk  Railway,  and  the  Town  Council 
are  having  plans  drawn  for  a  $50,000  tun- 
nel, to  be  200  feet  long,  with  sidewalk  on 
one  side.  Wall  of  concrete,  concrete 
floor,  with  steel  supporting  beams.  En- 
gineers, Dupont,  Roy  &  Baudouin,  225 
St.  James  .St..  Montreal. 

Halifax,  N.S. 

The  Nova  Scotia  Tramway,  corner 
Barrington  and  Sackville  Streets,  are 
having  a  survey  made  for  an  extension 
of  their  tram  line.  Company  is  in  the 
market  for  additional  rolling  stock,  rails, 
ties,  and  general  construction  material. 
Engineer,  W'.  E.  Barrett. 
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Better  Contracts 

Till'",  porfcft  .speciricatit)!!  i<v  the  pcrffcl  cmUract 
may  l)e  likened  to  tlie  alcliemie  elixir  fnr  i)ro- 
liiniL;injL;'  life— loiij^'  .'^otii^ht,  hut  never  fotind — 
and  it  is  about  equally  certain  that  none  of  the 
three  ever  will  be  found.  It  is  not,  liowever,  because 
thouijjht  ha^s  not  been  siven  to  tlie  evolution  of  a  more 
suitable  form  of  contract  or  specification.  The  ini- 
jxirtance  of  revisions  and  readjustment  lias  l)een  fully 
i;rasped,  i)Ut  oftentimes  sadly  neglected,  and,  although 
niucli  has  been  written  and  si)oken  al)out  the  inii)v'rfec- 
tions  and  defects  in  these  documents,  they  seem  as  far 
removed  Us  ever  from  tiie  iuuch-sou|:jht  and  highly- 
dcsiirable  finished  product.  In  an  article  in  tliis  issue 
bv  Charles  .\.  Mullen,  director  of  the  pavini;  depart- 
ment  for  the   Milton-llersey  Company,  a   mini!)er  of 


very  interestinjf  and  weijfhty  considerations  are  dis- 
cus.scd  which  are  of  j^reat  importance  in  the  produc- 
tion of  a  more  suitable  and  desirable  form  of  contract 
or  s]>ecification.  Althou^^h  lii>  remarks  arc  intended 
primarily  to  refer  to  pasiiij.;^  contracts,  a  jjrcat  deal  i^ 
applicable,  and  indeed  essential,  in  c<jnnection  with  thr- 
contract-,  and  vp,..irir;it|..|i^  f,,r  «,,rl,-  ,.f  i.ilwr  di-^irip- 

tions. 

The  author  emphasizes  the  point  tital,  as  the  basis 

of  the  contractor's  relation  to  the  owner  or  engineer  \> 
the  contract  drawn  u))  betsveen  them  with  the  accom- 
panyinj^  siiecilications  for  tlie  work,  any  im])rovement 
t!iat  is  to  be  made  in  the  relationship  of  these  two  par- 
ties must  be  i)roduced  by  a  corresponding^  improve- 
ment in  the  documentary  indications  of  their  relation- 
shi|).  A  well-drawn  and  easily  understood  contract 
and  specification,  in  which  the  duty  of  each  party  to 
tlie  agreement  is  clearly  stated,  draws  them  toj^^ether 
in  a  more  mutually  helpful  relationship.  I!ut,  liow- 
ever well  draws  a  contract  or  specification  may  be, 
there  is  still  need  for  competent  su()crvision  and  in- 
spection, since  it  is  not  the  actual  letter  that  always 
counts,  but  rather  the  interpretation  of  it  permitted  in 
actual  practice. 

The  contractor  on  the  one  hand  and  the  enjjineer  or 
owner  on  the  other  have  interests  diametrically  up- 
posed  ;  but.  althouf^h  op])osed.  it  is  pointed  out  that 
the  contract  should  be  in  the  nature  of  an  agreement 
between  equals.  (Jne  party  should  be  ready  and  will- 
\n}i  to  deliver  the  jj^oods  specified,  the  other  ready  and 
willinjr  to  pay  the  ])rice.  Kach  has  his  rij^hts  which  must 
be  respected  by  the  other,  and  any  attempts  to  improve 
the  present  conditions  must  rccoj.;nize  this  and  elimin- 
ate the  master-and-sla\'e  contracts  that  seem  to-be  the 
rule  at  the  present  time. 

A  <j;rcat  manv  contracts  contain  much  that  is  nut 
necessary  and  omit  much  that  is  necessary ;  they  ex- 
press requirements  that  will  never  logically  be  de- 
manded and  prohibitions  that  may  properly  be  allowed 
The  rule  should  rather  be :  A  reason  for  everything  and 
everything  in  its  place.  The  lack  of  precision  in  this 
regard  seems,  in  Mr.  Mullen's  opinion,  to  be  due  to  an 
over-estimation  of  an  engineer's  ability  to  acconii>lish 
the  impossible,  lie  is  expected  by  the  uninitiated  ptil)- 
lic  to  provide  the  .intidote  for  ills  of  everv  description. 
*        *        * 

A  very  interesting  question  is  asked  l>y  Mr.  Mullen : 
\\  hy  is  a  contractor  asked  to  guarantee  the  work  that 
the  engineer  designs,  directs,  and  inspects?  The  en- 
gineer holds  at  all  times  the  upper  hand,  tells  how  the 
work  is  to  be  done,  what  to  do.  and  when  to  do  it. 
When  it  is  completed,  he  dears  himself  of  all  respoiisi- 
l)ilitv,  makes  the  contractor  guarantee  his  work  and 
make  good  any  losses  that  may  occur.  To  tpiote  Mr. 
Mullen,  his  words  applying  particularly  to  paving 
work:  "Fair  play  demands  tliat  the  engineer  guaran- 
tee his  own  work.  I  dii  not  mean  to  actually  suggest 
that  he  be  asked  to  give  a  bond  and  make  good  the 
loss,  btit  that  the  contractor  should  not  be  recpiirecl  to 
make  good  a  failure  if  it  is  in  no  way  his  fault.  The 
engineer's  reputation  should  sufi'er.  not  the  contrac- 
tor's pocket.  If  this  rule  held  true,  engineers  would 
be  much  more  careful  in  the  w<irk  that  they  specified 
and  constructed." 

The  idea  contained  in  this  (puliation  would,  if  pro- 
perlv  carried  out.  place  responsibility  on   the  proper 
shoulder.s.    It  seems  absurd  to  attempt  to  make  a  con 
tractor  guarantee  and  maintain  work  that  is  laid  out 
and  supervised  by  an  engineer.     It  is  well  known  how 
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it  works  out  in  cities  where  pa\einents  are  laid  under 
these  conditions.  The  very  fact  that  a  five-year  bond 
is  rec|uired  is  an  excuse  for  city  officials  to  neglect  the 
Ijroper  and  careful  inspection  of  the  materials,  know- 
inic  that  all  defects  arc  remediable  under  the  guarantee 
bv  the  contractors.  Much  harm  can  'be  prevented  by  a 
proper  placing  of  the  responsibility  and  the  mainten- 
ance of  professional  good  name  and  rt-putation  would 
instigate  a  better  workmanship  it  tin-  engineers  were 
required  to  guarantee  their  work. 


Increasing  Membership  of  New  Engineering 
Society 

THE  membership  of  the  British  Columbia  Insti- 
tute of  Civil  Engineers,  organized  last  fall,  is 
said  to  exceed  eighty,  and  keen  interest  is  being 
manifested  by  all  in  the  aims  of  the  association. 
Mr.  .Seaton,  assistant  superintendent  of  dredging, 
Public  Works  Department,  Canada,  61-1-  IJirks  liuild- 
ing,  is  organizer  for  Vancouver.  The  officers  of  the 
Victoria  branch  (elected  at  last  meeting)  are  as  fol- 
lows: Chairman,  E.  N.  Horsey,  resident  engineer,  Brit- 
ish Columbia  Electric  Railway  Company ;  secretary- 
treasurer,  S.  P.  Macrae,  assistant  engineer.  Public 
Works  Department,  Canada,  on  Victoria  breakwater 
and  piers,  formerly  resident  engineer  on  construction, 
C.N.l'.R. ;  tnider-secretary,  F.  M.  Preston,  assistant 
city 'engineer,  Victoria;  councillors:  E.  P.  Todd,  eugi- 
ncss  in  charge  of  city  streets,  Victoria  ;  A.  E.  Mitchell, 
acting  district  engineer.  Public  A\'orks  Dei)artment  of 
Canada,  ffir  Vancouver  Island;  J.  IS.  Lambert,  engi- 
neer, Public  Works  Department  staff,  Vancouver  Is- 
land ;  W.  M.  Stokes,  maintenance  engineer,  ]•",.  and  N. 
K.  R. ;  A.  D.  Noakes,  partner  in  firm  of  Swannell  & 
N'oakes,  engineers  and  land  surveyors;!.  H.  De\ev, 
formerlv  engineer  for  Eord  Rhondda  f  i).  A.  Thomas), 
on  Peace  River  development  scheme. 


Selection   of  Architect  of  Vital  Importance 

TIIE  first  and  the  most  vital  step  in  any  building 
operation,  writes  A.  E.  Moratz  in  the  Ohio  Ar- 
chitect, is  the  selection  of  an  architect,  upon  it 
depending  much  of  the  ultimate  success  or  fail- 
ure of  the  project.  The  architect  should  be  selected  on 
the  merits  of  his  completed  work,  and  upon  his  honesty 
and  integrity.  The  works  and  the  character  of  the 
man  who  is  commissioned  to  plan  and  supervise  the 
construction  of  a  building  shoidd  be  thorcjughly  inves- 
tigated before  he  is  employed. 

After  an  architect  has  been  selected,  it  is  important, 
if  the  best  results  are  to  be  obtained,  that  his  advice  be 
heeded  and  his  drawings  an<l  directions  faithfully  ad- 
hered to.  Absolute  confidence  must  exist  on  the'  part 
of  the  owner  toward  the  architect,  both  as  to  his  hon- 
esty and  ability,  as  many  matters  may  arise  during  the 
progress  of  the  work  that  will  test  this  confidenc'e  to 
the  limit. 


More  Attention  to  Form  Work  by  Engineers 

Tll.VT  there  is  much  to  recommend  the  conten- 
tion that  the  engineer  should  prepare  the  do- 
sign  of  form  work,  was  the  opinion  of  Allan 
(jraham.  expressed  in  a  paper  read  at  the  Con- 
crete Institute,  London.  The  engineer  will  generally 
have  no  hesitation  in  setting  out  the  design  of  centering 
for  a  bridge  or  other  equally  important  work,  but,  for 
some    reason    or   other,    the    design    of   o-dinarv    form 


Work,  which  plays  such  an  ini])(jrlant  jiart  in  the  cost 
of  reinforced  concrete,  is  never  considered.  There  is 
no  doubt  that  a  thorough  understanding  of  the  prin- 
ciples underlying  the  every-day  practice  of  concrete 
form  design  is  one  worthy  of  the  best  engineering  tal- 
ent. With  this  understood,  the  problem  can  be  ana- 
lyzed, the  requirements  realized,  and  the  design  de- 
cided upon  that  will  be  most  economical  and  efficient, 
."ixing  due  consideration  to  the  salvage  of  material. 

Strength  is  not  the  entire  consideration,  but  the 
problem  is  rather  one  of  designing  a  set  of  forms  that 
can  be  erected,  taken  d(5wn,  and  many  times  re-used 
during  the  progress  of  the  work.  Various  autlK^rities 
place  the  cost  of  form  work  at  anything  from  20  per 
cent,  to  60  per  cent,  of  the  total  cost.  The  possibility 
of  reducing  this  hindrance  to  the  more  general  use  of 
concrete  ought  to  be  sufficient  inducement  to  gi\e  the 
matter  close  consideration. 


Concrete  Laid  in  Cold  Weather  Stands  Up 
Under  Severe  Test 

TUE  difference  in  deportment  in  cold  weather  of 
concrete  work  properly  designed  and  properly 
treated  imder  premature  removal  of  the  forms 
is  well  illu.strated  by  a  piece  of  work  designed 
by  the  office  of  C.  A.  P.  Turner,  consulting  engineer, 
Minneapolis,  and  executed  in  Fort  William,  Ont.,  some 
years  ago.  The  roof  slab  was  cast  at  a  temperatiu-e  of 
20  degrees  below  zero,  and  the  material  was  put  in  hot. 
properlv  treated,  and  at  the  end  of  less  than  eight  days 
a  fire  prematurely  removed  the  forms,  which  subjected 
the  slab  to  the  severe  tenivperature  stresses  of  high 
heat  and  generation  of  steam  in  cavities  that  blew  out 
pits  and  defaced  the  surface  somewhat,  but  the  slab 
stood  up.  It  required  only  a  little  plastering,  a  little 
touching  up  of  the  fireproofing  of  the  columns  to  make 
the  job  good  in  the  end.  and  the  foreman  on  the  job 
had  such  extraordinary  confidence  in  the  efficacy  of 
the  methods  advised  and  employed  that  he  remained 
on  this  roof  and  played  the  hose  on  his  lumber  which 
was  above  the  roof  and  just  started  to  catch  fire,  while 
the  supports  were  burning  out  below  him.  The  fire 
was  .so  quick  and  hot  that  bricklayers  on  their  .scaffolds 
left  their  tools  and  their  coats,  as  thev  had  no  oppor- 
tunity tc)  save  them. 


Revision  of  Montreal's  Building  By-Laws 

THE  Province  of  Quebec  Association  of  .\rchi- 
tects  have  written  to  the  Montreal  Board  of 
Control  asking  the  latter  to  receive  a  joint  de- 
putation of  the  society,  Piuilders'  Exchange, 
and  Canadian  Society  of  Civil  Engineers  on  the  sub- 
ject of  the  building  by-laws.  This  is  a  very  old  ques- 
tion ;  it  has  been  discussed  for  years,  and,  as  a  result  of 
much  work,  a  new  code  was  drawn  up  by  a  committee 
representing  the  interests  aflfected.  This  code  has  been 
amended  and  has  been  passed  on  by  the  city's  legal 
department.  There  the  matter  rests ;  and,  in  conse- 
quence of  the  long  delay,  the  deputation  will  ask  that 
the  code  should  become  operative  at  the  earliest  mo- 
ment. The  city  is  now  under  a  set  of  bv-laws  framed 
many  years  ago,  which,  it  is  contended,  are  not  suitable 
for  present-dav  conditions. 
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Mr.  Frank  Barber  and  Mr.  R.  O.  Wynne-Roberts, 
consulting  engineers,  have  removed  their  office  from 
57  .Adelaide  .Street  East,  Toronto,  to  40  Tarvis  .Street. 


April 


l'.)17 


THK   CONTRACT   RECORD 


Constructional  Details  of  Big  Aqueduct 

The  Contractor's  Plant  and  Methods  for  the  iManufacture  and  Placing 
of  Concrete  on  Contracts  30  and  31  are  Described  in  this  Article, 
the  Fifth  of  a  Series  on    the   Construction   of   the  Winnipeg  Waterway 

By  John  Armstrong* 


Til  IS  is  the  lifth  of  a  series  of  six  articles  describ- 
in;;i  the  construction  of  the  85-niile  concrete  a(|ue- 
duct  section  of  the  Greater  \Vinni|je^-  Water 
Supply.  The  previous  articles  (Feb.  28,  March 
7,  March  21,  March  2X)  describe  the  t;eneral  features  of 
the  project,  the  contractors'  ori^anizatiijn,  and  the 
methods  of  excavaticjn  and  backl'illinLr.  This  article  is 
intended  to  describe  the  contractor's  nictiiods  nf  |irr 


1^ 


General  layout  of  contractor's  plant  on  contract  No.  30. 


pariiiL;  foundation  to  receive  the  concrete  and  the  plant 
and  methods  used  for  the  manufacture  and  placing  of 
the  concrete  on  the  construction  of  the  aqueduct  on 
contracts  Nos.  30  and  31. 

The  aqueduct  trench  was  usually  excavated  about 
one  foot  abo\e  the  bottom  of  concrete,  this  depth  of 
material  beini.;'  removed  inunediately  prior  to  the  ])our- 
ini^-  of  the  concrete.  In  dry  soils  this  prevented  the 
cracking:  of  the  exposed  bearinj.;  surface,  which  often 
occurs  when  a  lenjj^thy  exposure  is  made.  In  exception- 
;illy  dry  weather  the  bearimn'  surface  \\  as  kept  damp  h\ 
liij^ht  sprinkling'. 

Sprinkling  With  Sand  Overcomes  Surface  Curling 

In  fairlv  damp  materials  it  was  noticed  that  the  sur- 
face often  broke  and  curled  under  the  shovels  when 
l)ein.t;'  trimmed  to  the  tinal  dimensions.  This'condition 
was  satisfactorily  overcome  by  liijhtly  spriidslint;  the 
surface  with  sand  and  tampini;'  the  disturbed  bottom 
s(did  a^ain. 

Where  considerable  water  was  encotuitered  a  polic\ 
of  leaving'  the  final  foot  of  excavation  imtil  just  jirior  to 
lioiuing  concrete  prevented  the  .softeniui^  and  inuckin.s^ 
of  the  bottom  bv  the  passai^e  back  and  forth  of  the 
workmen. 

(^n  contract  No.  30  the  trench  was  comparatively 
shallow,  and  the  muckiuii  of  this  final  foot  of  excava- 
tion was  done  satisfactorily  by  hand.  On  contract  No. 
31.  where  the  trench  was  from  six  feet  to  eiyhteen  feet 
in  depth,  the  material  was  loaded  into  yard  buckets  by 
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hand,  the  buckets  being  hoisted  and  handled  by  the 
derricks  which  are  shown  in  some  uf  the  cuts  in  the 
previous  articles.  TKese  derricks  and  their  operation 
will  be  described  more  in  detail  later. 

As  soon  as  the  foundation  was  properly  prepared 
the  invert  concrete  was  poured.  As  soon  as  these  in- 
verts hardened  sufficiently  the  arch  concrete  was 
placed.  The  forms  used  were  of  steel  for  both  arch  and 
invert  work,  although  wooden  invert  forms  were  fi>nnd 
sati.sfactory  in  a  few  cases. 

Invert  Construction  Methods 
The  inverts  were  poured  in  i)a<ls  of  a  standard 
length  of  15  feet,  with  a  copjjer  expansion  joint  be- 
tween each  two  pads.  I'2ach  pad  was  screeded  neatly 
to  form  by  means  of  a  screed  made  of  angle  iron,  eacli 
leg  being  about  2'/^  inches.  This  heavy  screed  had  a 
slight  tendency  to  sag  in  the  middle,  but  this  difficulty 
was  easily  overcome  by  using  a  light  wooden  screed 
for  the  final  working  of  the  surface.  The  surface  of  the 
invert,  after  being  surfaced  with  a  wooden  float,  was 
linallv  finished  with  a  steel  trowel.  A  wood  stri])  Jg  in. 
X  1 '4  in.  was  placed  in  the  invert  shoulder  as  a  water- 
si<jp  for  the  construction  joint  between  the  invert  and 
arcii.  When  the  concrete  was  partially  .set.  the  shoul- 
!   '■       t"  tlu'  invert  u  ei'e  brushed  with  ;i  >filT  wire  brush 


Invert  and  arch  lorins  on  contract  No.  31 

tu  -i\c  a  loni^ii  surface  for  the  receii'*    ■•'  '!-'■  ^niieriiii- 
posed  arch. 

The  arche>  of  iior>eshoe  shape  were  injured  in  stan- 
dard lengths  of  4.t  feet,  the  inner  and  outer  forms  being 
bolted  together  and  spaced  apart  to  the  proper  dimen- 
sions with  wooden  spacers,  \\hcn  the  forms  were 
drawn  the  bolt  holes  were  filled  first  with  a  tight  wood- 
en plug  some  three  inches  long,  driven  about  midwav 
through  the  concrete  wall,  then  each  end  sealed  by  a 
rich  oi"-"" 

Spading  Counteracts  Settlement 

Imnudtately  prior  to  the  pouring  of  concrete,  the 
inner  forms  were  oiled  with  a  fairly  heavy  oil.  and  in 
li.  !.    lr\    wcMthcr  it  was  also  found  to  be  beneficial  to 
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lightly  si)rinklt'  the  inner  form  with  water.  This  uilin;^- 
and  sprinkhnji  i^ave  a  very  smooth  finish,  and  yreatly 
diminished  the  tendency  of  tlie  concrete  to  stick  to  the 
forms  and  scale  when  the  forms  were  drawn.  As  the 
concrete  was  poured  it  was  kept  constantly  puddled  by 
a  yentle  churnin}j  motion,  to  facilitate  the  release  of 
imprisoned  air  bubbles  and  to  work  the  whole  into  a 
uniform  and  homofjeneous  mass.  It  was  also  found 
to  be  of  ijreat  benefit  to  continue  spading  the  tops  of 
arches  for  a  considerable  lens^th  of  time  after  tlie  ])or,r- 
inji'  was  completed — in  fact,  as  \o\v^  as  possil)le  without 
interfering;  with  the  settins;"  of  the  concrete.  This  s|)ad- 
ing  counteracted  the  f^reater  settlement  occurring  in 
the  outer  portion  of  the  concrete  and  the  tendency  to 
])ull  away  between  the  more  vertical  portion  of  the  wall 
and  the  flatter  top  portion.  The  much  denser  concrete 
ol)tained  on  the  crown,  due  to  this  spading,  was  readily 
seen.  Previous  to  the  adoption  of  this  spading  the  fin- 
ishers fre(|uentl\'  scraped  ofT  and  threw  away  any- 
where from  three  to  six  cubic  feet  of  excess  concrete 
from  each  45-foot  arch,  but  afterwards  this  did  not 
occur,  and  it  was  frequently  necessary  to  borrov\-  a  few 
shovelfuls  from  other  concrete  being  ])oured. 

Form  Equipment 

The  e(|uipment  of  forms  \aried  at  each  camp,  de- 
])ending  upon  the  amount  of  the  aqueduct  allotted  to  it. 
The  gradient  of  the  aqueduct  varied,  necessitating  a 
difTferent  size  form  for  each  different  grade.  However, 
an  a\erage  complement  might  be  taken  as  twelve  in- 
vert profile  forms  and  six  arch  forms.  Invert  pads  and 
arches  were  poured  in  alternate  sections,  as  for  in- 
stance: If  inverts  No.  1.  3,  5,  7,  etc.,  were  poured  one 


Towar  ti'pe  concrete  mixing  and  placing  equipment  on  contract  No.  31. 

day,  then,  when  these  were  sufficiently  set  and  the 
forms  removed,  pads  2,  4,  6,  8,  etc.,  would  be  poured, 
and  the  same  system  pursued  with  the  arches. 

Pressure  sections  and  syphons  for  the  river  cross- 
ings were  circular  instead  of  horseshoe  shaped,  and  the 
arches  for  these  sections  were  built  in  15-foot  lengths 
instead  of  45-foot  lengths  used  for  the  horseshoe  shapes 
or  gravity  flow  arches.  On  contract  No.  30  the  con- 
tractors used  two  mixing  plants  for  concreting,  "one 
pouring  inverts  and  the  other  pouring  arches.  The 
machines  varied  in  capacity  from  one-half  cubic  yard 
to  oije  cubic  yard.  These  mixers  were  mounted  on 
trucks  travelling  on  a  track  laid  on  longitudinal  string- 
ers close  to  the  aqueduct  trench,  and  wre  self-propell- 
ing. 


Handling  Aggregate 

riu'  gra\el  aggregau-  for  the  manufacture  of  con- 
crete and  the  Portland  cement  were  su])plied  by  the 
District  and  placed  for  the  contractor  by  the  District's 
railway,  at  the  site  of  work.  The  gravel  aggregate  was 
de))osited  on  the  contractors*  ])latforms,  while  the  ce- 
ment was  delivered  in  cars,  which  the  contractor's  men 
unloaded. 

During  the  first  season's  work  the  aggregate  and 
cement  were  handled  from  beside  the  railway  track  to 
the  mi.xer  at  or  near  acpieduct,  trench,  a  distance  of 
about  eight  feet,  by  derricks,  a  method  still  in  use  on 


A  car  mixer  placing  concrete  for  arches.  — Contract  No.  31. 

contract  31,  ])Ul  abandoned  l)y  the  contractors  for  con- 
tract .\^).  30  in  favor  of  hand  labor,  iising  pl;ilforms  laid 
from  the  aggregate  piles  and  cement  stores,  and  wheel- 
l)arrows  or  carts  for  transporting  the  materials  to  the 
mixers.  The  derricks  ])rovcd  cumbersome  machines, 
and  many  delays,  due  to  breakdowns  and  derailments, 
were  occasioned  by  them  to  the  concrete  work. 

The  inside  forms  were  moved  on  trucks  mounted  on 
a  narrow  track  laid  on  the  invert.  For  moving  outside 
forms  dilterent  metliods  were  used;  one  camp  used  a 
small  derrick,  mounted  on  the  mixer  truck ;  another 
used  a  small  derrick.  luounted  on  a  self-propelling 
truck,  and  a  third  used  a  small  derrick.  luouiitcd  on  a 
truck  towed  1)y  the  mixer  engine. 

Different  Methods  of  Mixing  and  Placing  Concrete 

On  contract  -Vo.  31  difi'erent  methods  were  used  for 
mixing  and  placing  concrete  at  each  of  the  three  camps. 
.\t  Camp  No.  1  one  mixer  of  one  cul)ic  yard  cajiacity 
was  used  for  both  invert  and  arch  work.  This  mixer 
was  mounted  on  an  ordinary  railway  flat-car,  travelling 
on  a  track  some  fifteen  feet  from  the  edge  of  the  atpie- 
duct  trench  and  moved  l>v  its  own  i)ower.  The  aggre- 
gate and  cement  were  handled  from  beside  the  Dis- 
trict's rail>vay  track  to  the  mixer  by  a  five-ton  derrick 
with  a  65-foot  booiu.  This  derrick  also  handled  the 
outside  forms. 

-At  Camp  Nf).  2  a  similar  mi.xer  to  the  foregoing  was 
used  to  pour  the  arches,  and  a  small  half-yard  mixer 
was  used  for  pouring  the  inverts.  The  materials  and 
outside  forms  for  arches  were  handled  l)v  a  five-ton 
dgrrick,  while  the  materials  for  invert  work  were  han- 
dled by  wheelbarrows. 

At  Camp  No.  3  the  invert  work  was  done  by  a  sta- 
tionary mixer  of  one  cubic  yard  capacity,  set  u])on  a 
stage  some  six  feet  liigh,  close  to  the  aqueduct  trench. 
The  aggregate  and  cement  were  hauled  by  horse  i^ower 
to  an  inclined  track  from  beside  the  railway  to  the 
mixer,     l-'roni   the   mixer  the  concrete   was  delivered 
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about  iiiic  lliiiiisaiKl  fe-it  cai'h  way  in  steel  (linii|»  cars  of 
about  one  culjic  yard  capacity,  runniiij,'  iipn"  ;i  nanovv- 
f^aiij^e  track  alonj^  the  edge  of  tlie  treiuli.  A  single 
horse  was  used  to  move  these  cars  in  trains  of  three 
cars.  A  single  horse  was  also  found  sufficient  to  haul 
the  aggregate  car  up  the  incline  from  the  railway  to  the 
mixer. 

Mixer  Arrangement  for  Arch  Pouring 

Arch  work  was  done  by  a  mixer  discharging  from  a 
"tower.  The  mixer  was  j)f  one  cubic  yard  capacity, 
mounted  on  a  railway  tlat-car,  upon  which  was  also  lo- 
cated a  hoisting  engine.  The  materials  were  delivered 
from  beside  the  railway  to  the  mixer  up  an  incline  simi- 
lar to  the  one  used  on  the  invert  mixer ;  this  was  oper- 
ated by  the  hoisting  engine.  The  concrete  when  mixed 
was  discharged  into  a  bucket  and  hoisted  some  100  feet 
to  the  top  of  the  tower  and  there  dumped  into  a  chute 
leading  to  the  arch  forms.  This  chute  was  of  sufficient 
length  to  reach  and  ]>our  three  arches  without  mo\ing 
the  machine,  and  was  arranged  with  joints,  jjermitting 
tile  (ieli\er\-  of  tiie  concrete  at  any  point  desired.    This 


Method  of  arch  construction.- Contract  No.  :u. 

machine  was  self-propelling  and  m<united  on  ,i  track  of 
fourteen  feet  gauge. 

.\nv  of  the  foregoing  methods  of  concreting  ap- 
peared capable  of  carrying  out  the  work  imposed  upitu 
them.  l)ut  little  opportunity  was  afforded  to  show  the 
actual  capacity  of  any  of  these  i)lants.  The  contractors 
made  the  mistake  which  is  often  made  on  work  of  this 
nature,  of  concentrating  too  much  attention  upon  con- 
creting plant  and  neglecting  other  vital  items,  which,  if 
properly  organized,  inight  prove  more  profitable  than 
concrete  work. 

Might  Have  Organized  Better 


plant  cap.'ible  of  doing  two  miles  of  aiiueduct  in  ;i 
season  was  furnished,  along  with  excavating  and  pump- 
ing plant  onlv  capable  of  doing  one  mile,  the  ctTect  of 
wiiich  must  have  been  to  greatly  reduce  the  contrac- 
t<ir's  margin  of  profit,  and  has  amply  demonstrated 
that,  unless  a  contractor's  equipment  is  properly  bal- 
anced and  organized,  both  progress  and  profits  will 
suft'er. 


Low  Costs  on  Hamilton  Grade 
Separation  Work 

LOW  costs  were  generally  experienced  in  < 
tion  with  the  Kenilworth  .Avenue  - 
at  Hamilton,  Ont.,  completed  some  time  ago. 
This  work  was  to  eliminjite  a  grade  railwav 
crossing  on  the  main  line  of  the  (irand  Tnuik  Raihva;. 
from  Hamilton  to  Niagara  Talis  and  I'litTalu.  The 
subway  crossing  is  at  practically  fO  degrees,  with  ap- 
proach grades  of  4  per  cent.,  within  ))lain  concrete  re- 
taining walls  having  a  clear  width  of  bO  feel  between 
them.  The  superstructure  is  built  for  four  tracks,  and 
consists  of  a  ballasted  I-beam  floor  carried  on  plain 
concrete  abutments  and  a  centre  steel  bent  on  concren 
footings.  The  floor  is  carried  on  24-inch  I-beams  at 
2-ft.  centres  parallel  with  the  railway  tracks,  which  ar( 
filled  soHd  with  concrete  except  for  a  \'-cut  between 
bottom  flanges.  The  beams  are  carried  on  the  abut- 
ments and  unusually  deej)  ])late  girders  spannin 
the  columns  of  the  centre  bent. 

The  excavation,  reaching  a  minimum  depth  of  2U  ii. 
l)eIow  base  of  rail,  was  in  soft  clay,  changing  gradually 
to  a  hard  gray  clay  and  to  soft  .shale,  and  then  lianl 
shale  at  the  lower  parts.  Mucking  was  done  by  hand 
labor,  with  dumj)  wagons  and  tcamts.  The  top  wa- 
looscned  by  plow,  but  blasting  was  necessasy  in  the 
deeper  cuts.  A  total  of  12.0(X)  cubic  yards  was  exca- 
vated, at  a  cost,  after  crediting  the  sale  of  the  wasted 
material,  of  72 >4c  per  cubic  yard. 

The  omcreting  was  performed  w;ith  a  on 
steam  mixer.  nKjtinted  on  a  car,  using  hand  buggu-  ■  'i 
distribution.  The  cost  of  the  concrete  work  in  the  sub- 
structure, amounting  in  all  to  some  1.530  cubic  yards, 
a\eraged  $()..^0  per  cubic  yard.  This  included  not  r>nly 
tile  bare  material  and  labor  of  mixing  and  placing,  but 
also  the  building  and  removing  of  forms,  surface  fin- 
ishing and  waterproofing  <jf  the  joints.  The  su|)er- 
structure  concrete,  on  a  similar  basis,  ran  about  S^.SO 
per  cubic  yard  for  the  200  cubic  yards  placed.  The-i 
low  costs  were  in  part  due  to  small  freight  charges. 
the  material  supply  sources  being  close  at  hand,  but 
chicflv  to  the  economical  handling  of  the  work  gencr 
ally. 

The  unit  cost  of  waterproofing  the  concrete  floor. 
including  a  due  share  of  the  construction  and  tipcra- 
tion  of  the  gauntlet  tracks  (which  was  divided  between 
this  and  the  superstructure  concrete  work)  was  15c 
|)er  s(|uare  foot  for  3.500  stpiare  feet  of  bridge  floor. 
The  waterproofing  ct)nsisted  of  four  plies  of  lO-oimc' 
felt,  with  a  centre  ply  of  burlap,  each  layer  being  well 
swabbetl  with  coal  tar  i)itch  before  laying  the  next. 
I'etween  the  felt  and  concrete  was  placed  a  layer  of 
re.<in  paper,  to  keep  a  free  joint,  and  the  same  was  re- 
|)eated  on  top  of  the  last  layer.  The  whole  was  then 
covered  with  a  two-inch  protective  coat  of  cement 
mortar,  reinforced. 

The  cost  of  the  hand-raili,  unusnall 

some  8(X)  lineal  feet  being  erected  at  slightly  over  ()Uc 
per  lineal  foot.  It  comprised  cast  iron  standards  with 
flanged  bases  and  cast  poles  to  receive  the  2-inch  rail 
pipes.  The  low  cost  was  due  to  the  I>\^  ••'-'  ■<<  m.Tter- 
ials  and  almost  negligible  erection  > 


The  usual  factors  coirtribtiting  to  building  failure- 
are  careless  mixing  and  depositing  of  concrete,  early 
removal  of  forms,  lack  of  proper  inspection,  and  coni- 
))etition  without  the  proper  supervision.  Uut  more 
prominently  than  any  other  cause  stands  out  the  season 
of  the  vear  in  which  a  majority  of  the  recorded  {aihire- 
h;i\e  nccttrred. 
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Nova  Scotia's  Largest  Highway  Bridge 

Newly  Completed  Six  Span  Steel  Structure  With  Long  Fills,  Totaling 
About   2500  Feet  —  Concrete,  Granite-Faced  Piers  Built  in  Caissons 

: By  W.  G.  Yorston*  


TMJ^  Lennox  Passage  bridge,  tlic  erection  of 
wiiich  was  completed  last  fall  by  the  Govern- 
ment of  Nova  Scotia,  is  perhaps  one  of  the 
most  ambitious  highway  structures  so  far 
erected  by  that  province.  The  bridge  in  question  con- 
nects the  mainland  of  Cape  Breton  Island  with  Isle 
Madame.  On  the  latter  island  there  is  a  ])opnlation  of 
about  5,000,  and  before  the  erection  of  this  structure 
connection  with  the  mainland  was  onlv  obtained  bv 
means  of  a  scow  ferry  at  Grandiquc,  al)out  two  miles 
east  of  the  site  of  the  bridge. 

In  selecting  the  site  for  the  bridge  advantage  was 
taken  of  two  islands  in  Lennox  Passage  known  as 
Benoit  Island  and  West  Burnt  Island.  The  structure 
as  built  consists  of  al)out  1,400  feet  of  earth  eml)ank- 
ment,  faced  with  heavy  stone  rip-rap  and  1.100  feet  of 
steel  superstructure,  all  of  which  is  shown  more  clearl}- 
on  the  accompanj'ing  plan  showing  the  site  of  Lennox 
Passage  bridge. 

Swing  Span  Permits  Channel  Traffic 
It  became  necessary  in  designing  this  structure  to 
provide  a  swing  span  in  the  main  channel,  as  this  route 
is  largely  used  by  coasting  craft  in  the  Passage,  from 
points  in  Prince  Edward  Island  and  on  Northumber- 
land Strait  to  points  in  the  Bras  d'Or  Lake  and  the 
Sydneys.  The  traffic,  both  of  coal  and  agricultural 
produce,  is  comparatively  large. 

The  bridge  structure  as  erected  consists,  in  the  main 
channel,  of  three  fixed  spans  of  200  feet  each  and  a 
swing  span  of  205  feet.  Over  the  back  channel  there 
are  two  fixed  spans  of  150  feet  each.  The  superstruc- 
ture is  designed  according  to  class  "C,"  the  lightest 
loading  provided  for  in  the  "Nova  Scotia  Specifications 
for  Steel  Structures."  Provision  was  made  in  the  cal- 
culations for  the  placing  of  a'  concrete  floor  the  whole 
length  of  this  bridge,  this  floor  being  put  on  at  the 
time  of  erection. 

The  superstructure  rests  on  concrete  piers  and 
abutments,  built  from  foundations  up  of  that  material. 

*  Assistant  Road  Commissioner,  Province  of  Nova  Scotia. 


In  order,  however,  to  overcome  the  disintegrating 
cflfects  between  high  and  low  water,  due  to  the  action 
of  frost,  the  exposed  faces  of  all  piers  and  abutments 
between  a  point  distant  three  inches  below  extreme 
low  water  mark  and  a  point  seven  feet  above  low 
water  mark  were  built  with  granite  quarry-faced  ash- 
lar. 'i"he  rest  piers  under  the  ends  of  the  swing  spans 
when  opened  were  built  of  creosotcd  hard  pine  timber, 
full  ballasted  to  the  underside  of  the  liridge  seat. 

Piers  Built  in  Caissons 

The  foundations  enc(iuntcrc(l  were  partly  rock  and 
l^artly  hard-pan  of  a  very  dense  nature.  In  prosecut- 
ing this  W(^rk  all  loose  material  was  dredged  from  the 
site  by  means  of  an  orange-peel  bucket.  When  all  loose 
material  had  been  removed  the  site  was  then  examined 
l)y  a  diver,  and,  if  found  entirely  fit  for  foundation,  a 
wooden  caisson  without  l)ottom  was  then  sunk  over  the 
excavation  so  made,  and  carefully  lined  and  levelled 
on  its  site.  Concrete  in  bags  was  then  placed  around 
the  bottom  edges  of  the  caisson,  in  order  to  prevent  the 
escape  of  concrete  w'hen  ])laced  inside  the  caisson. 
The  caissons  were  then  filled  by  means  of  bottom  dump 
buckets  up  to  the  elevation  at  which  granite  masonry 
was  to  be  commenced.  The  concrete  used  was  mixed 
one  part  cement,  two  parts  sand  and  four  parts  gravel 
or  broken  stone,  which  was  the  proportion  of  the  in- 
gredients for  all  subaqueous  work.  For  concrete  above 
water  the  proportion  used  was  one  part  cement,  two 
and  one-half  parts  sand,  and  five  parts  broken  stone. 
The  top  of  piers  and  abutments,  as  well  as  all  w'ng 
walls,  etc.,  are  made  of  concrete. 

As  before  stated,  the  flooring  of  this  bridge  is  made 
of  reinforced  concrete.  As  the  traffic  to  be  anticipated 
is  all  of  a  light  nature  it  was  thought  sufficient  to  make 
a  wearing  surface  of  concrete,  allowing  an  extra  thick- 
ness of  one  and  one-half  inches  at  the  crown  of  the 
roadway. 

The  Province's  Largest  Highway  Bridge 

Besides  being  the  largest  highway  bridge  so  far 
erected  by  the  Government  of  Nova  Scotia,  this  struc- 
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Main  channel  section  of  l^,ennux  Passage  Bridge  :  three  200(1.  fixed  spans  and  one  205  ft.  swing  span. 


Back  channel  section  of  Lennox  Passage  Bridge ;  two  130  ft.  spans. 
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End  view  of  Lennox  Passage  Bridge,  showing  concrete  floor. 


ture  is  also  the  heaviest  type  in  the  province.  Great 
care  is  beings  taken  with  the  field  paintinj^'  of  this  struc- 
ture, as  it  is  anticipated  that  it  will  be  subjected  to  con- 
siderable action  from  salt  spray.  The  field  painting 
consists  of  two  coats  of  graphile  paint  of  ditTerent 
colors. 

This  bridsfe  was  desij^^ned  by  W.  Chase  Thomson, 
consulting  engineer,  of  Alontreal.  The  work  of  erec- 
tion was  supervised  in  the  field  by  W.  D.  Robertson, 
C,E.  The  contractors  for  the  substructure  were  the 
Standard  Construction  Company,  Ltd.,  of  Halifax, 
their  price  being  $49,904.80.  The  successful  contractors 
for  bridge  steel  and  concrete  flooring  were  the  Mari- 
time Bridge  Company,  Ltd..  New  Glasgow,  N.S.,  the 
amount  of  their  contract  being  $59,860.50.  The  con- 
tracts were  awarded  to  the  lowest  tenderer  in  each 
case.  The  low  embankment  connecting  Benoit  Island 
with  the  mainland  of  Isle  Madame  was  not  included  in 
the  contract  for  the  substructure,  but  was  built  by 
day  labor.  This  bridge,  fullv  erected  and  lield-paintcd, 
will  cost  in  round  figures  about  $1.30,000. 


Plaster  Has  Effect  on  Quiet  Conditions 
in  Buildings 

ONE  of  the  important  factors  in  ]M-oducing  quiet 
conditions  in  buildings  has  been  determined  by 
prominent  architects  to  be  the  kind  of  jjlaster 
that  is  applied  to  the  walls,  states  the  School 
Board  Journal.  When  a  sound  wave  strikes  a  wall  the 
following  occurs:  Pari;  of  the  sound  is  absorbed,  part 
is  transmitted,  and  part  is  reverberated,  the  volume 
reverberated  and  transmitted  being  dependent  entirely 
upon  the  volume  absorbed  and  the  vohmie  absorbed  is, 
in  turn,  dependent  upon  the  character  of  the  plaster. 
A    dense,    smooth    surface    will    reflect    sound    wa\'es 


much  more  readily  than  a  material  that  is  porous,  as 
a  dense  surface  absorbs  very  little  of  the  sound  wave 
at  each  impact,  and  many  reflections  are  necessary  be- 
fore it  dies  out,  and  in  many  auditoriums  it  has  de- 
veloped that  an  o\erlapping  of  syllables  has  persisted 
for  several  seconds  after  the  source  of  sound  has 
ceased.  On  the  other  hand,  a  surface  porous  in  nature 
will  absorb  a  greater  quantity  of  energy  at  each  im- 
|)act.  and  sound  quickly  dies  away.  It  will,  therefore, 
lie  seen  that  the  ideal  material  for  plastering  the  inter- 
ior of  school  buildings,  from  the  view  point  of  acoustics 
and  quiet  conditions  would  be  that  which  reduces  re- 
\erberation  of  sound  waves  to  a  minimum. 

There  are  two  kinds  of  plaster  in  general  use  to- 
day, viz.,  gypsum  hard  wall  plaster  and  hydrated  lime 
plaster.  There  is,  however,  one  great  advantage  in 
favor  of  hydrated  lime  plaster — its  ability  to  absorb 
and  deaden  sound — and  it  is  this  ad\antage  which  is 
now  recognized  by  the  architect  and  ini])elling  him  to 
accept  hydrated  lime  plaster  as  the  standard  plaster 
for  such  l)uildings  as  school  buildings  where  good 
acoustics  or  quiet  conditions  are  desirable. 

Gypsum  plaster,  when  passing  through  the  process 
of  hardening  on  the  wall,  takes  up  in  chemical  com- 
liinat'on  approximately  25  per  cent,  water.  This 
chemical  addition  causes  the  plaster  to  "set,"  or  crys- 
talize,  each  particle  becoming-  firmly  united  to  its  near- 
est i)article.  When  this  action  is  completed  there  re- 
sults a  panel  of  plaster  which  is  dense,  hard,  and  brit- 
tle. Hydrated  linie  jdaster  hardens  in  an  entirely  dif- 
ferent manner,  this  jiroccss  being  (le])endent  u])on  the 
carbon  dioxide  in  the  atmosphere  combining  with  the 
lime  in  the  plaster,  and  this  combination  drives  off  all 
the  water  that  was  used  in  mixing  the  plaster.  The 
mixing-water  originally  required  space,  and  this  water, 
])cing  driven  oft',  leaves  the  hardened  plaster  with  mil- 
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lions  (if  liny,  dead  an  eell>.  I'lioc  air  itU^  arc  iiiir-nvU- 
ers  of  sound,  and  when  a  sound  wave  strikes  tiie  wall, 
a  lar.ijc  majority  of  it  is  absorbed,  thus  rcdncin;;  to  a 
niinimuin  the  reverberation  which  ])ro\ides  defeitise 
acoustics  ill  a  room  or  auditorium. 

The  durability  of  hydraled  lime  plaster  cannot  be 
<|uestioned  when  one  considers  that  for  years  it  was 
the  only  plasterinj;-  material  (ju  the  market.  Many 
readers  probably  well  remember  the  days  of  construc- 
tion when  no  (jther  material  was  used  for  plaster  ex- 
cept lumj)  lime,  sand,  and  hair,  and  these  jobs  are  still 
standing;  to-day  in  an  excellent  state  of  preser\ation. 
liydraled  lime  |)laster  accomplislies  the  same  tine  re- 
sults that  were  formerly  .gained  l)y  the  use  of  huup 
lime.  The  old  disadvantaj.;es  of  lump  lime,  such  as 
))itti!itj  and  ])opi)ini^,  and  the  expense  and  inconvenience 
of  slakinji'  are  eliminated  with  the  use  of  Jiydratctl 
lime.  The  material  is  delivered  on  the  job  all  ready 
for  the  immediate  addition  of  sand  and  water,  and  in 
some  cities  it  is  mi.xed  with  the  sand  at  a  mi.xini;  plant 
and  delivered  ready  for  mixing  with  water.  The  cnv- 
eriufr  capacity  of  hydrated  lime  plaster  is  the  same  a> 
that  of  j^ypsum  ])laster. 

Stettler's  New  Water  Supply 

A  Small  Town  Installation  Uses  Well  with 

Steam  Driven  Pump  and  Reservoir 

By  H.  Baron' 

0\\  l.\(i  to  extensions  in  the  water  maiu.N  .md  a 
consecjuent  increase  in  consumption  of  water, 
the  town  of  Stettler,  Alta..  last  sunuuer  put 
down  a  serond  well,  one  well  having  supi)lied 
the  needs  of  the  town  imtil  then.  Tenders  were  let  for 
drilliufi-  a  6-iu.  h(de  at  $1.25  |)er  foot,  and  the  casin;.; 
was' furnished  at  $S')  per  100  feel.  Tiienew  well  is 
located  l)etween  the  |)ower  house  and  the  50.(X)0-i;allon 
reservoir,  bein^'  only  a  few  feet  from  the  latter. 

The  lirst  water  was  struck  at  about  HO  feel.  Drill- 
ing; was  continued  throui^h  a  sandy,  blue  clay,  slij.(htly 
more  water  cominj;  throu.L;h  all  the  time.  .\t  140  feel 
the  How  reached  a  maximum.  .\t  about  100  feet  a  2-ft. 
vein  of  sandstone  prevented  the  6-in.  casing;'  nyinii 
further,  but  drilling  was  continued  to  210  feet,  with  a 
.^-iu.  casing;'. 

Pumping  Equipment 
The  pressure  of  the  water  wa--  sutficient  to  force  U 
to  about  5,T.  feet  from  the  surface  of  the  ground.  The 
pump  used  is  of  the  usual  deep-well  type,  with -a  iiarrel 
3.)<4-in.  diameter  by  16-in.  stroke,  screwed  to  the  end  of 
a  4-in.  pipe,  and  let  down  100  feet  into  the  well,  -with  20 
feet  of  pipe  and  a  strainer  below  it.  The  plunj^er  is 
connected  with  the  pump-jack  above  by  ash  rods  and 
screwed  couplin.i;s.  This  arrangement  i)ermils  the 
l)lun,!;er  and  check-valve  to  be  entirely  withdrawn  for 
repairs  without  the  necessity  of  disturbint;  the  i)ipe. 
The  pump-head  is  so  arraii!.jed  thai  the  discharge  can 
be  forced  directly  into  the  town's  mains  at  a  pressure 
of  f>0  pounds  jn-r  square  inch,  should  further  occasi(jn 
require  it,  but  at  |>resent  the  dischari^e  simply  i^iies  into 
the  reservoir.  The  jack,  which  is  a  sin,s;le  s;eared  af- 
fair, is  belted  to  a  small  vertical  5-in.  x  O-in.  en.niue. 
This  equipment  was  considerably  less  costly  than  a 
special  steam-driven  i)iunp-head.  costiui;  only  alxnil 
$70.  It  also  permits  of  a  thorou^di  test  of  the  capacity 
and  endurance  of  the  well  at  small  expense. 

.•\  chamber  7  ft.  square  and  7  ft.  deep,  lined  wuli  a 
9-in.  brick  wall  and  a  6-in.  concrete  bottom,  was  made 

•  Chief  Kngineer.  Camrose.  Alta. 


round  the  punq)-head,  and  the  roui  .^  >ii<.  n..,.- 
has  a  movabk'  .'■kyli^ht  directly  over  the  well,  so  that 
any  future  wivk  on  the  well  can  be  easily  carri-  1 
throuj,'h  it. 

Good  Quality  Water 
i  he  well,  which  is  M  feet  from  the  old  one,  doe^  not 
so  far  seem  to  affect  it  in  any  way,  and  the  ct»mbined 
delivery  from  both  wells  is  from  13^0  to  1,.500  gallons 
per  hour.  'Jhe  water  seems  to  be  of  excellent  ((uality, 
working;  well  in  the  power  house  boilers,  and  it  is 
hoped  that  th('  neff(jtiations  now  in  projjress  with  the 
(     I',  and  (     .v.  railways  will  result  in  the  building  of 


J  Discharae 


Drivein/ay  to 
Con  I  BurjAtr^ 


Diagrammatic  (Itetch  of  waterworks  arrangements  at  Stettler. 


tanks  at  this  town  for  supi)lyinj(  their  locomotives  with 
water  from  t!ie  town  wells. 

.\  sketch  of  the  punqi  house  is  appended. 

rile  work  of  installation  was  performed  by  .Mr.  11. 
liaron,  superintendent  at  Stettler  for  the  past  two 
years,  and  who  has  now  been  appointed  chief  engineer 
for  the  town  ,,f  (""amrosc. 


Pulverized  Fuel  for  Locomotives 

I  he  I'rairie  Provinces  ha\e  lar.^e  reserve?,  oi  nidi, 
but  much  of  it  is  unsuitable  for  railway  fuel  on  account 
of  its  liability  to  cause  tires  by  sparks  from  locomo- 
tives. During  recent  years  experiments  have  been 
made  resi)ecting  the  use  of  pulverized  fuel  for  locomo- 
ti\es.  ll  has  been  used  fwr  several  years  in  connection 
with  certain  metallurgical  work  and  found  to  be  of 
great  economic  importance.  The  tests  made  on  loco- 
mofives  show  that  the  use  of  pulverized  coal  is  more 
efficient  than  the  ordinarv  method  of  burning  coal, 
and.  in  addition,  does  not  cause  smoke,  cinders,  or 
sparks.  Its  use  would  not  only  be  an  econoniy,  but 
would  add  largely  to  the  comfort  of  the  passengers. 

The  railwa\'  fuel  problem  in  Central  and  Western 
Canada  is  an  important  one,  and,  considering  the  rapid 
introtluction  of  pulverized  fuel  on  railways  in  the 
Ignited  States  and  the  economy  to  be  effected  by  its 
use,  it  will  be  only  a  short  time  before  such  locomo- 
tives will  be  used  in  Canada. 


Ottawa  Branch  C.S.G.E. 

The  (Ottawa  branch  of  the  Canadian  .Society  of  Civil 
ICngif.eers  will  hold  their  fourth  luncheon  for  the  pres- 
ent \  ear  at  the  Chateau  l.auricr  on  April  26,  at  12.45 
p.m.  sharp.  Col.  1).  Carnegie,  member  and  ordnance 
advisor  of  the  Imperial  Munitions  Hoard,  will  address 
the  members  on  the  subject,  "The  Manufacture  of 
Munitions  in  Canada  as  a  rermancnt  .\ssct  to  Cana- 
dian Industry." 
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Recent   Amendments   in   Quebec  Legislation 
Affect   Privileges   of  Builders 


By  Andrew  R.  MacMaster,  K.  C. 


THE  following  address  on  "Recent  Amendments 
in     the     Civil    Code    (Quebec),   Affecting   the 
Privilege    of    Builders,    Suppliers    of    Material 
and  Others,"  was  delivered  at  a  luncheon   of 
the  Montreal  Builders'  Exchange  on  April  12 : 

At  the  last  session  of  the  I^egislature  of  the  Pro- 
vince of  Quebec  some  very  important  changes  were 
effected  in  the  privileges  accorded  to  workmen,  suj)- 
pliers  of  materials,  builders,  and  architects,  on  the 
property  of  which  the  value  has  been  increased  by 
their  work  or  materials.  I  will  endeavor  to  sketch  the 
new  features  of  the  law,  wherein  it  dift'ers  or  resem- 
bles the  former  enactments,  and  what  procedure  must 
now  be  followed  in  order  to  avail  oneself  of  the  ad- 
vantages conferred. 

To  devise  a  satisfactory  law  of  builders'  privilege 
is  not  an  easy  task.  There  are  Several  interests  which 
may  conflict — that  of  the  workman,  that  of  the  sup- 
plier of  matT;rials,  that  of  .the  builder,  and  that  of  the 
owner.  The  task  is  rendered  more  difficult  by  the 
attitude  of  manv  principal  contractors  and  owners, 
who  seem  to  regard  the  registration  of  privileges  not 
merely  as  burdens  placed  on  the  properties  in  which 
they  are  interested,  but  as  in  very  deed  hostile  acts 
warranting  immediate  reprisals  by  way  of  los^^  of  con- 
tract or  otherwise. 

The  supplier  of  materials  and  the  sub-contcactur  is 
often  between  the  Scylla  and  Carybdis — fearful  of  los- 
ing his  rights  as  a  privileged  creditor  if  he  does  not 
register  and  fearful  of  losing  at  least  the  good-will  of 
the  principal  contractor,  the  architect,  and  the  owner 
if  he  does. 

The  new  law,  as  did  tlie  old,  cives  to  the  workman, 
the  supplier  of  materials,  the  builder,  and  the  architect 
a  right  of  privilege  over  other  creditors  on  the  im- 
moveable, but  only  to  the  extent  to  which  their  work 
and  materials  have  enhanced  its  value. 

New  Law  Changes  Order  of  Precedence 

A  change  made  affects  the  order  of  those  entitled  to 
the  privilege.  Under  the  old  law  the  order  of  prece- 
dence was  as  follows :  The  laborer,  the  workman,  the 
architect,  the  builder,  the  supplier  of  materials.  Under 
the  new,  the  laborer  and  workman  are  combined,  the 
word  "workmen"  being  used  to  designate  "the  artisan, 
the  laborer,  and  generally  everyone  who  makes  his  liv- 
ing by  manual  labor" ;  next  comes  the  supplier  of  ma- 
terials ;  next  the  builder,  which  term  includes  both  con- 
tractor and  sub-contractor:  and  last  the  architect. 

The  privilege  of  the  workman  exists  for  arrears  ui? 
to  twenty  da3^s,  whether  he  was  engaged  by  a  proprie- 
tor putting  up  a  building  for  himself  or  by  a  contrac- 
tor. No  formality  is  necessary  for  the  creation  or  pre- 
servation of  this  privilege,  and  its  lasts  until  thirty 
days  after  the  construction  is  ready  for  the  use  for 
which  it  is  intended.  \'\'ithin  this  thirty  days  the  work- 
man must  sue  his  debtor,  who  will  usuallv  be  the  con- 
tractor or  a  sub-contractor,  and  he  must  call  the  pro 
prietor  and  the  registrar  into  the  case. 

In  order  to  protect  the  proj^rietor  against  this  un- 
disclosed hypothec  or  mortgage  on  his  pui])erty  the  law 
allows  him  to  retain  on  the  contract  an  amoinit  suffi- 
cient to  ))ay  these  privileged  claims,  and  refuses  to  the 


builder  the  right  to  exact  any  payment  on  account  of 
the  contract  price  before  furnishing  to  the  proprietor  a 
statement  of  all  amounts  due  by  him  for  labor  and 
materials. 

New  Law  More  Certain 

The  i)rovisions  of  the  new  law  differ  somewhat 
widely  from  the  old.  Under  it  the  workman  did  not 
have  to  register  his  privilege  so  long  as  the  work  was 
l)eing  proceeded  with,  but  he  had  to  give  notice  to  the 
proprietor  of  the  fact  that  he  had  not  been  paid  either 
in  writing  or  verbally  before  a  witness  when  each  pay- 
day came  round.  Then  within  thirty  days  from  the 
time  the  building  had  become  ready  for  the  purpose  for 
which  it  was  intended  he  had  to  register  his  claim. 

The  trouble  was  that,  under  the  old  law,  the  work- 
man who  availed  himself  of  his  rights  and  gave  notice 
to  the  proprietor  was  himself  only  too  often  the  recipi- 
ent of  a  notice  to  immediatelv  quit  his  job.  The  new 
law.  in  restricting  and  limiting  the  privilege,  has  made 
it  more  certain. 

The  supplier  of  materials  is  given  a  privilege  on 
the  building  in  which  the  materials  supplied  to  the 
owner  or  builder  have  been  used  or  for  the  construc- 
tion of  which  they  have  been  specially  prepared. 

The  privilege  is  created  by  the  registration  of  a 
notice  given  to  the  creditor  or  his  representative,  and 
applies  only  to  those  furnished  or  specially  prepared, 
but  not  delivered,  for  the  immoveable  in  question.  The 
law  offers  one  striking  novelty.  It  gives  the  supplier 
of  materials  a  privilege  for  the  price  of  materials  spe- 
cially prepared  for  a  building,  although  they  have  nf)i 
been  delivered  on  the  job  or  incorporated  into  the 
building.  The  law  also  grants  to  the  unpaid  supplier 
a  right  to  revendicate.  in  case  of  the  insolvency  of 
owner  or  builder,  the  materials  he  has  supplied,  so  long 
as  thev  have  not  been  incorporated  in  the  building. 

Supplier  of  Materials  Has  More  Rights 

The  (lid  law  merelv  directed  the  supplier  to  advise 
the  proprietor  of  the  contracts  made  by  him  for  the 
delivery  of  materials  before  they  were  delivered,  men- 
tioning their  cost  and  the  immoveable  for  which  the\ 
were  intended.  Failure  to  give  this  notice  lost  the  sup 
plier  his  privilege.  The  old  law  further  provided  that, 
in  order  to  meet  the  privileged  claims  of  the  supplier 
of  materials,  the  proprietor  was  entitled  to  retain  on 
the  contract  price  an  amount  equal  to  that  mentioned 
in  the  notices  he  had  received.  The  supplier,  to  retain 
his  privilege,  must  now  sue  his  debtor  within  thirtv 
days  of  the  date  at  which  the  construction  is  ready  for 
the  purpose  for  which  it  was  intended.  Under  the  old 
law  the  supplier  had  to  sue  within  three  months  of  the 
giving  of  the  notice  to  the  pro))rietor  if  he  desired  to 
retain  his  privilege.  This  often  brought  about  an  ab- 
surd state  of  affairs,  in  that  the  delay  for  suit  had  often 
expired  before  the  merchandise  had  been  used  or  even 
lu'fore  all  of  it  had  been  delivered. 

In  manv  cases — perhaps  in  most — the  sub-contrac- 
tor is  also  a  supplier  of  materials.  In  such  event  he 
should  conduct  himself  as  such,  giving  what  notices  are 
1  e(|uired. 

In  the  event  of  lieing  merelv  a  sub-contractor.- to 
create  this  privilege  he  must  advise  the  proprietor  of 
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till-  cdiitracl  he  has  made  with  the  principal  (.•(>iitract(jr, 
and  within  thirty  days  after  the  end  i>f  the  worl<  he 
must  rejiister  his  chiini  and  j^dve  notice  to  the  proprie- 
tor, lie  only  ^^ets  a  privilei^e  for  the  work  he  does  sub- 
secpient  to  the  notice  that  he  has  ^dven  the  i)roi)rietor  of 
his  contract  with  the  i)rincii)al  contractor.  In  other 
words,  the  creation  of  his  ))rivilt^'e  is  subjected  to  two 
conditions— first,  a  conditicm  precedent ;  .the  notice  to 
the  jiroprietor  of  the  subs'  contract  with  the  principal 
contractor;  second,  a  condition  subsequent:  the  regis- 
tration of  a  statement  of  his  claim  within  the  stated 
delay.  Within  si.\  months  after  the  end  (jf  the  work  a 
suit  must  be  taken  or  the  iirivilej^e  will  Ijecome  extinct. 
The  propriet(jr  may  retain,  on  the  contract  price, 
sufficient  to  meet  liie  claims  of  the  sub-contractor. 
L'nder  the  old  law  the  sub-contractor  was  oblij^ed,  in 
order  to  create  his  privilet^e,  to  advise  the  pro|)rietor  oi 
his  contract  with  the  |)rincii)al  contractor  within  ei),dn 
days  of  its  sii^iiiui;-,  and,  if  he  failed  so  to  do,  he  lo>t  his 
|)riviles.;e.    The  new  law  is  fairer  and  less  rigorous. 

The  Builder  and  Architect's  Claim 

riie  builder  or  the  architect'.s  claim  is  created  i)y 
the  registration  within  thirty  days  after  the  end  of  the 
work  of  a  statement  of  claim  of  which  notice  is  given 
to  the  proprietor  within  the  same  dela\'. 

Procedure 

As  far  as  the  workmen's  claim  is  concerned,  no  no- 
lice  or  registration  is  neces.sary,  but  the  workman  must 
lake  a  suit  against  the  debtor  within  a  delay  of  thirty 
days  after  the  end  of  the  work.  In  this  suit  the  pro- 
l)rietor  and  the  registrar  must  be  brought  in,  the  pro- 
prietor because  his  i)roperty  is  sought  to  be  charged, 
the  registrar  so  that  he  can  make  note  of  the  suit  in  his 
books,  and  thus  give  warning  of  the  existence  of  the 
l)rivilege  to  anyone  proposing  to  buy  or  lend  money  on 
the  i)roperty.  In  order  to  obviate  a  multiplicity  of 
suits  for  small  sums,  ihe  law  provides  that  several 
workmen  may  join  in  one  aclion. 

In  dealing  with  the  i)rocedure  involved  in  this  de- 
partment of  law  it  will  be  noted  tiiat  two  basic  require- 
ments are  laid  down — notice  to  the  proprietor  of  the 
immoveable  and  registration.  The  notice  to  the  pro- 
prietor is  to  advise  him  of  the  rights  which  are  being 
created  against  his  i)roi)erty,  the  registration  is  to  ad- 
vise tho.se  desiring  to  deal  with  the  owner  concerning 
Ihe  i)roi)erty  or  with  the  builder,  of  the  situation. 

l'"ollowiug  out  these  principles,  we  have  seen  that 
ihe  supplier  of  materials  obtains  his  privilege  only  upon 
the  registration  of  a  notice  which  has  been  given  to 
the  proprietor,  and  applies  only  to  tho.se  sui)plics  t\ir- 
nished  or  specially  prepared  and  not  delivered,  after 
the  registration  of  such  notice. 

The  privilege  so  created  will  l)ecome  extinguished 
after  thirty  days  after  the  end  of  the  work,  unless  the 
supplier  takes  a  suit  meanwhile,  into  which  he  mn>t 
tall  the  |)roi)rielor  and  the  registrar. 

Sub-Contractor's  Course  of  Action 

The  sub-contractor,  lo  create  his  i)rivilege  must,  as 
we  have  seen  before,  advise  the  proprietor  of  the  con- 
tract he  has  made  with  the  principal  contractor.  I  be- 
lieve it  wcjuld  be  well  to  have  this  notification  to  the 
proprietor  served  by  a  bailifi',  or,  if  the  mails  are  used, 
sent  certainlv  by  registered  letter.  Registration,  in 
the  regislrv  ofiice,  must  follow  within  thirty  days  ol 
the  end  of  the  work. 

.\n  amendment  of  article  CC.  2103  repeats  some  of 
the  provisions  already  enacted,  but  conveniently  and 
clearlv   sct^^    forth   the   essential   characteristics   of   the 


nijtice  or  nietiiorial  of  the  creditors'  claim:  (a>  1  he 
claim  must  be  drafted  in  the  form  of  an  affidavit  of 
the  creditor  or  his  rei)rcseiUative  and  sworn  to  before 
a  justice  of  the  peace,  a  comniis.sioner  of  the  superior 
court,  or  a  notary  ;  (b)  it  must  contain  the  n^me,  occu- 
pation, and  residence  of  the  creditor,  the  nature  and 
amount  of  the  claim,  and  the  cadastral  numi)er  of  the 
immoveable  upon  which  the  construction  is  being 
l)Iaced. 

I  consider  that  the  following  practice  will  meet 
fully  the  requirements  of  the  law  and  also  be  found 
convenient: 

That  the  claim  be  i)reparcd  in  triplicate.  That  at 
the  foot  of  the  claim  there  be  appended  a  notice  to  the 
proprietor,  drawing  his  attention  to  the  claim,  and  a 
further  notice  to  the  registrar,  requiring  its  rcgistra-  ' 
tion.  I-Ct  the  claim  and  notice  be  served  on  the  pro- 
IJrietor  by  a  bailiff,  and  then  put  before  the  registrar 
both  the  remaining  documents,  asking  him  to  affi.v  his 
certificate  of  registration  to  both.  Then  file  with  him 
the  document  which  does  not  bear  the  bailifT's  return 
fir  affidavit  of  service,  and  retain  the  one  which  does. 
The  privileged  creditor  will  thereupon  have  in  his  pos- 
session a  copy  of  his  claim  bearing  upon  it  satisfactory 
proof  of  its  having  both  been  served  and  registered. 

Cancellation  of  Privilege 

A  further  amendment  which  has  lieen  made,  and 
which  I  believe  will  prove  uscfid.  is  the  folKawing: 

.\fter  the  c.xpiraticjn  of  six  months  after  the  date  of 
the  registration  of  any  ])rivileged  claim  or  from  that 
date  of  the  end  of  the  work,  which  ever  be  the  latest,  if 
no  action  has  been  taken  to  preserve  it,  any  interested 
])arty  may  call  u|)on  the  registrar  to  radiate  the  privi- 
lege by  the  following  procedure: 

The  party  interested  prepares  an  application  to  the 
registrar  demanding  the  cancellation  on  the  ground 
that  the  six  months  from  the  end  of  the  work  or 
the  registration  of  the  claim,  which  ever  be  the  latest, 
has  expired;  this  application  he  su])ports  by  his  affi- 
davit. Then,  in  order  that  an  opportunity  be  afforded 
to  the  privileged  creditor  to  take  such  steps  as  he  may 
deem  necessary  to  protect  himself,  this  application 
must  be  served  on  the  privileged  creditor  or  his  repre- 
sentative eight  days  before  it  is  filed  with  the  regis- 
trar. 

If  a  suit  has  been  taken  the  registrar  is  bound  to 
radiate  the  registration  iu>t  only  by  direction  of  a  judg- 
ment, which  might  go  without  .saying,  but  also  on  pro- 
duction of  a  certificate  from  the  prothonotary  that  the 
.iction  has  l)een  discontinued. 


Have  Opened  Office 

Messrs.  .\rchibald  &  Holmes  have  nitened  offices 
at  -k)2  I'lxcelsior  Life  Building,  Torotitt>,  Out.,  as  en- 
gineers and  buiUlers  of  reinforced  concrete  and  steel 
structures.  Mr.  (ieo.  H.  .Archibald  has  been  assi>ciated 
for  the  past  ten  years  with  the  Geo.  H.  .Archibald  Com- 
pany, Limited.  Winnipeg,  Man.  Mr.  .\.  R.  Holmes 
was  secretary-treasurer  and  engineer  of  the  McKinnon 
Holmes  Company,  Limitexl,  of  Sherbrooke.  Que.,  but 
h;i<  rcceutlv  <(\\<\  out  his  interests  in  that  r"!"'^'"\- 


Paving   Brick  Manufacturers  Meet 

The  Institute  of  l'a\  ing  I'.rick  Manufacturers  meets 
in  conventicm  at  St.  Louis.  Mo.,  on  Mav  8  and  '*.  Sec- 
retary, H.  II.  Macdonald.  830  B.  of  L.  L.   Building. 

Cle\  e1:nid.  Ohio. 
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Many  Defects  in  Paving  Contracts  and 

Specifications 


By  Chas.  A.  Mullen* 


IT   is   only   necessary   to   look   at   the   contract   and 
specification    forms    in    use    by    our    man}'    city, 
cc^unty,  state  and  provincial  road  departments  to 
realize  that  the  importance  of  this  subject  either 
has  not  been  fully  g;rasi)ed,  or,  if  understood,  has  been 
sadly  neglected. 

The  Relations  Between  Contractor  and  Engineer 

The  relations  between  the  road  department  and 
the  ])a\  in<;  c^ontractor  are  no  different  than  those  ex- 
istinjj  between  an}-  other  buyer  and  seller.  Their  in- 
terests arc  diametrically  opposed.  The  main  reason 
a  contractor  builds  a  road  is  for  the  profit  there  is  in 
it.  With  him,  use  is  a  secondary  matter,  in  which, 
if  he  is  in  the  better  class  of  his  calling,  he  is  mildly 
interested.  Where  road  ])aving  is  done  on  a  strictly 
competitive  basis,  no  matter  how  high  a  contractor's 
ideals  may  be,  or  how  much  secondary  pleasure  he 
might  be  able  tf)  get  out  of  doing  a  good  piece  of  work, 
the  least  that  the  road  department  can  be  induced  to 
accept  is  the  most  that  any  contractor  can  afford  to 
give.  After  all,  the  standard  of  road  construction  in 
any  community  is  not  so  nntch  the  letter  of  the  con- 
tract as  the  interpretation  of  it  that  the  road  authori- 
ties are  accustt)med  to  permit  in  actual  practice.  A 
well  drawn  contract  and  specificati(.)n  is  a  jjriine  neces- 
sity, of  course:  but  with  it,  com])etent  supervision  and 
careful  inspection  are  also  indispensable  to  good 
results. 

Nothing  in  this  is  intended  in  any  way  as  an  as- 
])ersit)n  u])on  contractor.';.  The\'  are  quite  as  human 
as  other  peo])le,  and  equally  governed  by  their  prac- 
tical necessities.  In  justice  to  them  and  to  the  public 
alike,  a  better  understanding  between  the  contractor 
and  the  road  dejjartment  is  essential  if  we  are  to  get 
the  best  results  obtainable  through  the  contract  sys- 
tem. Fully  realizing  that  the  basis  of  the  contractors' 
relations  to  the  road  departments  is  the  contract  they 
sign  and  the  s])eciti cation  for  the  work  that  accom- 
panies it,  any  forward  step  looking  to  the  im])rove- 
ment  of  these  documents  by  making  them  more  prac- 
tical and  definite  will  meet  with  very  general  sup- 
IKjrt  from  at  least  the  better  element  in  the  road  build- 
ing fraternity. 

Contract  an  Agreement  Between  Equal  Parties 

hi  the  first  place,  the  contract  should  be  in  the 
nature  of  an  agreement  between  equals:  one  of  whom 
is  ready  and  willing  to  deliver  the  goods  specified  :  the 
other,  ready  and  willing  to  pay  the  price  sti])ulated. 
Alany,  in  fact,  most  of  the  paving  contracts,  more  near- 
ly resemble-  a  master-and-slave  contract.  Now  such 
a  condition  of  affairs  is  obviously  not  conducive  to 
the  best  results  in  road  building.  While  it  is  true  that 
the  interests  of  the  contractor  and  the  interests  re- 
presented by  the  engineer  are  i)pposed  in  the  major 
l)remise,  there  is  no  reason  why  both  parties  should 
not  candidly  recognize  this  fact,  and  then  go  ahead, 
with   the  least  friction   possible,  to  the  building  of  a 
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good  road.  One  of  the  prime  necessities  of  team  work 
between  engineer  and  contractor  is  that  each  thor- 
oughly understand  and  respect  the  rights  of  the  other. 
As  a  basis  for  this,  there  must  be  the  well  drawn  and 
easily  understood  contract  and  specification  in  which 
what  each  party  has  agreed  to  do  is  clearly  stated. 

The  Contract' Fair ;  the  Specifications  Clear 

In  many  contracts,  it  is  stated  that  certain  things 
must  be  done  when  the  engineer  has  no  intention  at 
all  of  demanding  them,  and  other  things  are  expressly 
prohibited  that  in  practice  the  engineer  will  quite 
pro])erly  permit.  Such  a  contract  is  not  fair  to  the 
contractor.  WHiat  is  necessary  should  be  stated ;  what 
is  not  necessary  should  be  omitted.  The  requirement 
for  ])lanking  a  concrete  foundation  to  haul  upon  it 
after  it  has  been  down  seven  days  is  such  an  instance. 
Few  engineers  enforce  this  clause:  and  if  one  did,  I 
should  be  very  suspicious  of  the  quality  of  his  con- 
crete. 

In  drawing  the  specification,  the  rule  should  be:  A 
reason  for  everything,  and  everything  in  its,  place. 
Can  engineers  much  longer  go  on  specifying  things 
that  they  do  not  understand?  The  unfortunate  atti- 
tude of  many  public  bodies  in  thinking  that,  because 
they  have  hired  a  man  who  is  a  graduate  engineer,  he 
should  be  able  to  solve  every  problem  submitted  to 
him  without  special  assistance,  is  the  cause  of  more 
poorly  drawn  specifications  than  anything  else.  1 
have  sometimes  noticed  that  the  smaller  the  salary  an 
engineer  receives,  the  more  he  is  expected  to  know. 

Engineer  to  Guarantee;  Not  the  Contractor 

As  paving  engineers,  why  do  we  ask  a  contractor 
to  guarantee  the  work  that  we  design,  direct  and  in- 
spect? We  tell  the  contractor  what  to  do,  how  to  do 
'  it,  and  when.  If  the  pavement  goes  wrong — barring- 
absolute  fraud,  of  course — why  should  the  contractor 
pay  the  penalty?  Fair  play  demands  that  the  engi- 
neer guarantee  his  own  road.  I  do  not  mean  to  actu- 
ally suggest  that  he  be  asked  to  give  bond  and  make 
good  the  loss,  but  that  the  contractor  should  not  be 
required  to  make  good  a  failure  if  it  is  in  no  way  his 
fault.  The  engineer's  reputation  should  suffer:  not 
the  contractor's  pocket,  and  through  him,  the  jniblic's. 
If  this  rule  held  true,  engineers  would  be  much  more 
careful  in  the  ])aving  work  that  they  specified  and  con- 
structed. 

The  practice  of  requiring  a  five  or  ten  year  guar- 
antee on  paving  work  has  done  much  harm  in  the  past, 
and  will  probably  live  enough  longer  to  do  more 
harm  in  the  future.  It  has  been  the  excuse  oft'ered  by 
innumerable  city  officials  for  not  bothering  about  good 
inspection  and  careful  testing  of  materials :  and  it  has 
been  productive  of  more  expensive  law  suits  between 
city  and  county  govenmients  and  contractors  than 
any  other  one  item. 

Testing  and  Inspectipn  a  Sound  Investment 

If  the  money  paid  for  guarantees  to  contractors, 
and,  through  them,  to  the  bonding  companies,  should 
be  put  into  the  actual  road  work  in  the  form  of  care- 
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fill  tL'stiii}>'  and  iii.s])cctioii,  the  yield  from  the  invest- 
ment wcjuld  on  the  whole  be  much  greater  and  far 
more  satisfying.  Why  be  content  with  the  five-year 
jrnaranteu  >>(  a  pavement  on  a  street  where  that  type 
of  pavement  should  last  twenty-five  years;  and  on 
heavy  traffic  roads  and  streets,  why  force  the  con- 
tractor into  the  ])osition  of  a  gambler?  Now  it  some- 
times hap])ens  that  good  construction  of  some  type 
costs  no  more  than  the  jxjor  constructions  that  are 
permitted  where  there  is  not  sufficient  inspection  and 
testing  and  no  <ine  in  consultation  who  is  i)ossessed 
of  the  special  kno\vle<lge  required  to  dilTerentiatc. 
'I'esting  alone   is   not   sufficient.     Manv   can    make 


the  bare  tests  more  or  less  well  who  do  not  recognize 
the  significance  of  the  results  after  they  have  got  them, 
and  whf)  do  not  know  how  t(j  go  about  correcting  the 
defects  indicated  by  the  tests.  To  be  of  certain  value. 
the  scientific  work  should  begin  with  a  study  of  tiie 
sources  of  supjjly  of  the  materials,  the  costs  of.  se- 
curing them,  their  ])roper  selection  and  combination 
regulated  by  field  tests,  and  the  final  laboratory  an- 
alyzing and  testing  of  the  finished  product  as  a  check 
upon  the  practical  work  that  has  been  done  in  the  field. 
Only  in  this  way  can  a  road  department  be  certain 
that  it  is  n(»t  squandering  the  |)ublic  funds  in  under- 
grade work. 


Road  Planning  More  Important  Than 

Construction 


By  Thos    Adams' 


Tl  I !'".  direct  and  indirect  k)ss  due  to  bad  ])lanning 
of  roads  can  he,  and  probably  is,  much  greater 
than  that  which  may  be  due  to  unscientific  c(j"n- 
struction.  Bad  planning  of  a  highway  system 
has  the  ciTect  of  increasing  costs  due  to  haulage  up 
steep  grades  and  over  greater  length  than  is  necessary. 
It  causes  roads  to  be  laid  over  hills  and  across  mus- 
kegs, creating  difliculties  in  coiniection  with  land  de- 
velo])ment  and  drainage  of  the  worst  kind.  It  has  the 
eiifect  of  scattering  the  population,  so  that  the  amount 
of  road  surface  to  be  made  is  entirely  out  of  propor- 
tion to  that  which  can  be  i)aid  for  out  of  any  reason- 
able tax  on  the  people  or  on  the  land  served  by  the 
roads.  For  the  latter  reason  it  causes  local  authori- 
ties to  leave  roads  unmade  or  to  acce])t  llie  most  primi- 
tive forms  of  constructi^)n. 

Waste  in  Road  Space 

Ki)ads  should  he  designed  by  engineers  to  save 
waste  in  road  space  as  well  as  in  rond  construction. 
Above  all  else  our  highway  policy  should  be  designed 
to  secure  the  |)rinci))le  of  the  ma.ximum  of  con\enience 
at  the  minimum  oi  expenditure.  The  real  trouble  is 
not  the  want  of  public  spirit,  but  simply  the  want  of 
the  available  cash  to  construct  roads  according  to  our 
exjjensive  and  wasteful  system  of  planning  them.  .\s 
a  matter  of  fact,  we  do  not  plan  them  ;  we  lit  them  in 
somehow  into  a  system  of  rectangular  sub-divisions — 
either  along  the  concession  line  or  on  a  five  per  cent, 
basis,  which  is  little  better.  We  should  learn  to  plan 
our  roads  for  a  i)urpose.  Primarily,  they  are  for  the 
purposes  of  ])roviding  access  to  prt)perty,  means  of  de- 
veloping land,  and  means  of  communication  for  car- 
rying on  our  industries. 

C)ur  roads  in  Canada  arc  of  too  great  a  length,  loo 
great  a  width,  and  there  are  too  many  of  them  in  ])ro- 
portion  to  the  tax-paying  cai>acity  of  the  people,  out- 
side of  the  most  thickly  i)o])ulated  parts  of  the  country. 

Fifty-Year  Bonds  for  a  Ten-Year  Road  Unwise 

The  only  sound  principle  in  financing  road  im- 
provements is  to  pay  for  all  construction  over  the 
period  during  which  it  lasts,  and  only  to  borrow  money 
for  any  longer  jieriod,  say  up  to  fifty  years,  in  respect 
of  such  portion  of  the  work  as  is  permanent.    This  per- 
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nianent  portion  consists  of  the  matters  which  may  be 
described  as  incidental  to  the  plainiing  of  the  roads, 
such  as  improving  the  grades  by  excavation  and  fill- 
ing, acquiring  a  comprehensive  survey  of  every  part 
of  a  road  system  before  large  expenditure  is  incurred. 
The  rectangular  layout  of  land,  in  Canada,  is  en- 
tirely meaningless  from  any  other  jnirpose  than  that 
of  securing  accurate  measurement  of  the  land,  for 
which  ])uri)osc  it  is  well  adapted.  Human  necessity, 
the  traffic  re(|uirenients  of  the  whole  i)opulation  and 
the  relative  cost  of  develojmient  to  the  value  of  the 
land  and  other  ])roperty  developed,  shcnild  be  the  guid- 
ing principle  in  laying  out  a  system  of  roads  and 
streets.  Considering  the  enormous  expenditures  re- 
(|uired  to  be  incurred  to  improve  roads,  their  econ- 
omic and  social  value,  the  importance  of  directness 
of  route,  the  danger  and  inconvenience  of  sharj)  curves 
and  the  advantage  of  easy  grades,  it  is  extraordinary 
that  our  stereot^vped  rectangular  system  pays  no  re- 
s|>ect  to  either  of  these  questions,  except  insofar  as  it 
does  so  by  accident., 

Well  Planned  Roads  Have  Practical  Value 

I5adly  located  and  badly  laid  roads  are  a  constant 
liix  on  any  community.  We  all  recogni/e  that  well 
planned  and  well  made  roads  would  help  to  build  up 
manufacturing  industries,  cheapen  production  and  re- 
duce the  cost  of  living  by  bringing  the  farmer  nearer 
the  consumer.  Incidentally  it  would  make  it  easier 
for  the  motorist  to  get  about  the  country,  but  he  i.-> 
oidy  a  secondary  consideration,  (iood  roads  would 
also  attract  settlers  to  areas  that  must  remain  un- 
settled without  them.  But  in"  order  to  get  gtHxl  roads 
within  the  paying  capacity  of  the  people  we  will  have 
to  be  less  extravagant  in  regard  to  the  wiilth  of  all 
secondary  roads :  and  in  order  to  be  more  liberal  in 
regard  to  width  of  the  main  thoroughfares  we  will 
have  to  be  less  wasteful  in  regard  to  second  and  third 
class  roads  and  streets.  We  simply  caimot  raise  the 
money  to  make  our  j)resent  road  anil  street  system 
efficient,  and  the  Wi  ft.  minimum  in  this  province  is 
an  economic  absurdity.  When  we  lay  out  roads  wc 
shoidd  do  so  on  a  practical  basis. 

Land  Put  to  Best  Use 

Roads  should  be  jdanned,  desigue<l  and  construct- 
ed, as  a  rule,  to  suit  the  i)articular  form  of  land  dc- 
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vt'lopiuent  to  be  served  by  them.  They  should  be 
made  with  due  regard  to  the  l)est  use  to  which  the 
hind  can  be  put.  Provincial  aid  should  be  confined  to 
improving  the  principal  lines  of  communication.  The 
system  of  planning  highways  in  country  districts  de- 
termines the  street  system  of  the  city;  but  we  do  not 
attempt  to  designing  the  one  to  consider  its  efifect  on 
the  other. 

Prosperity  Depends  on  Road  Planning 

Until  we  have  a  properly  planned  system  of  high- 
ways adapted  for  all  purposes,  and  economically  sound, 
we  Avill  not  be  able  to  deal  effectively  with  bad  land 
development  in  town  and  country,  and  we  will  only  be 
able  to  go  on  dealing  with  the  im])rovement  of  roads 
in  a  sporadic  and  Haphazard  manner — good  enough  in 
its  way  and  a  satisfactory  advance  on  the  past,  but 
far  short  of  the  ideal  which  we  should  seek  to  attain, 
and  costly  and  wasteful  in  the  extreme.  It  is  more 
correct  to  say  that  rural  prosperity  and  increased  pro- 
duction depend  on  a  sound  economic  system  of  road 
planning  than  to  say  that  those  things  depend  on  good 
road  construction,  for  the  simple  reason  that  good 
road  construction  can  only  be  widely  api^lied  if  we 
alter  our  system  of  planning. 


Excess  Water  Injurious  to 
Concrete 

EXCESS  water  has  a  very  injurious  efifect  in 
the  manufacture  of  concrete  and  the  greatest 
improvement  that  can  be  made  in  present 
methods  will  come  from  a  better  ai)preciation 
of  the  dangers  resulting  from  a  too  wet  mix.  Tn  the 
"Concrete  Highway  Magazine,"  published  by  the 
Portland  Cement  Association,  Prof.  Duff  A.  Abrams 
outlines  the  evils  of  excess  water  and  suggests  the 
remedy.     His  article  follows: — 

Experience  has  indicated  about  what  proportion  of 
cement  and  aggregate  must  be  used  to  give  concrete 
of  the  necessary  resistance  for  a  given  purpose,  but 
little  attention  has  been  given  to  the  inter-relation  of 
the  effects  of  varying  quantities  of  water  on  the  re- 
sistance of  the  concrete. 

A  thorough  investigation  of  this  subject  is  in  pro- 
gress at  the  Structural  Materials  Research  Labora- 
tory, Lewis  Institute,  Chicago.  These  tests  ha\e  shown 
the  following  relations  to  obtain  : 

1.  With  a  certain  aggregate  of  the  same  grading 
and  sufficient  water  to  produce  a  concrete  of  a  given 
plasticity,  the  strength  of  the  concrete,  within  the 
usual  range  of  mixes,  is  proportional  to  the  quantity 
of  cement  in  a  unit  volume  of  concrete. 

2.  With  a  given  aggregate  and  the  same  ([uantity 
of  cement,  the  strength  of  the  concrete  is  a  maxiiuum 
with  the  smallest  quantity  of  water  which  can  be 
used  to  produce  a  plastic  mix;  any  increase  in  the 
quantity  of  water  is  accompanied  by  a  very  rapid  fall- 
ing off  in  the  strength  of  the  concrete. 

•  3.  With  a  given  aggregate  mi.xture,  the  same  quan- 
tity of  cement,  and  sufficient  water  to  produce  a  con- 
crete of  definite  plasticity,  (a)  the  strength  of  the  con- 
crete increases  with  the  "coarseness"  of  the  aggreg- 
gate  up  to  a  certain  limit;  (b)  this  limit  of  "coarse- 
ness" is  higher  for  a  larger  quantity  of  cement  and 
lower  for  a  smaller  quantity  of  cement;  (c)  the  limit 


of  "coarseness"  of  the  aggregate  which  it  is  feasible 
to  use  varies  slightly  with  the  character  of  the  ma- 
terial, being  somewhat  lower  for  a  mixture  of  sand 
and  crushed  stone  than  for  sand  and  well-rounded 
pebbles,  and  lower  still  for  mixtures  in  which  crushed 
stone  or  similar  material  is  used  as  fine  aggregate. 

4.  For  given  proportions  of  cement  and  aggregate 
the  quantity  of  water  required  for  a  definite  plasticity 
depends  largely  on  the  grading  of  the  aggregate  and 
to  only  a  minor  degree  on  the  character  of  the  ma- 
terial, shape  of  particles,  etc. 

5.  For  a  given  aggregate,  the  quantity  of  water 
required  to  give  concrete  of  the  same  relative  plas- 
ticity is  directly  proportional  to  the  quantity  of  cement. 

Too  Much  Water  Used 

If  we  assume  that  concrete  materials  of  suitable 
character  are  at  hand,  and  that  mixing  and  other  de- 
tails are  properly  cared  for,  the  engineer  generally  has 
the  following  alternati^•es  for  improving  the  (juality  of 
the  concrete : 

(a)  More  cement. 

(b)  Coarser  aggregate  (within  certain  limits j. 

(c)  Less  water  (limited  by  the  necessity  of  pro- 
ducing a  plastic  mix). 

Economy  dictates  the  use  of  the  smallest  (piantity 
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of  cement  which  will  produce  concrete  of  the  desired 
resistance.  The  tendency  has  been  during  recent  years 
to  use  entirely  too  much  water;  in  many  instances 
the  water  used  is  50  to  100  per  cent,  in  excess  of  the 
quantity  which  gives  the  highest  strength,  resulting 
in  concrete  of  not  more  than  25  to  50  per  cent,  the 
strength  that  should  have  been  obtained  with  the 
same  cement  and  aggregate  and  a  i)roper  (|uantity 
of  water.  While  some  sacrifice  in  strength  is  gen- 
erally necessary  in  order  to  secure  concrete  which 
may  be  handled  and  placed  at  low  cost,  it  is  absurd  to 
sacrifice  50  to  75  per  cent,  of  the  strength  which  is 
practically  available  in  this  way.  W'hile  the  injuri- 
ous effect  of  excess  water  in  concrete  has  been  given 
little  attention,  a  great  deal  of  emphasis  has  been 
placed  on  the  benefits  to  be  derived  from  the  use  of 
coarse,  well-graded  aggregate. 

The  experimental  work  referred  to  above  has  al- 
ready thrown  much  new  light  on  the  subject.  We  are 
forced  to  the  conclusion  that  the  chief  advantages  of 
well-graded  and  coarse  aggregate  as  compared  with 
poorly-graded  aggregate  comes  from  the  fact  that 
the  concrete  can  be  mixed  to  a  workable  plasticity 
with  less  water,  and  not  to  any  inherent  difference  in 
the  behavior  of  aggregate  of  different  sizes.  In  other 
words,  while  coarse,  well-graded  aggregate  is  highly 
desirable,  little  or  nothing  is  gained  by  using  aggre- 
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gates  <jf  the  higlicst  grade  unless  we  take  advantage 
(if  the  fact  that  it  can  be  mixed  with  correspondingly 
less  water.  This  makes  it  apparent  that  many  of  the 
shortcomings  of  concrete  made  of  fine  or  •  poorly- 
graded  aggregate  should  he  charged  to  the  additional 
water  recjuired  to  mix  (he  concrete. 

Limit  to  Quantity  of  Water 

It  is  as  important  that  an  upper  limit  be  placed 
on  the  quantity  of  water  as  it  is  that  a  lower  limit  ))e 
placed  on  the  (juantity  of  cement  in  the  batch.  It 
would  be  just  as  consistent  to  specify  the  quantity  (jf 
aggregate  and  water  .and  leave  the  ])roportioning  of 
the  cement  to  the  judgment  of  the  mixer  foreman,  as 
to  specify  the  quantity  of  cement  and  aggregate  and 
leave  the  proportioning  of  the  water  to  the  mixer  gang, 
l^xactly  the  same  efifect  is  jjroduced  by  the  use  of  an 
excess  of  water  as  by  a  deficiency  in  cement ;  and  it 
is  more  important  now  that  special  attention  be  given 
to  the  water  in  concrete,  since  the  present  methods 
give  reasonable  assurance  that  the  jiroper  (|uantity  of 
concrete  is  used. 

All  the  benefits  which  may  arise  iruni  using  good 
cement,  coarse,  well-graded  aggregates,  thoroughly 
mixing  the  concrete,  etc.,  are  com])letely  nullified  if 
an  excess  of  water  is  used  in  the  mix. 

The  diagram  summarizes  the  results  of  compres- 
sion tests  on  6  .x  12-in.  concrete  cy Haulers  made  in 
mixes  ranging  from  one  |iail  cement  and  nine  parts 
aggregate  to  one  Jjart  cement  and  two  parts  aggregate 
l)v  \()lume.  These  mixes  represent  C(.incretes  of  all 
(pialities  from  the  leanest  to  the  richest  which  are  gen- 
erall\-  used  for  any  i)urpose.  The  aggregate  consisted 
of  ;i  mixture  of  sand  and  i)ei)bles  graded  in  size  from 
the  finest  ])articles  up  to  Ij-ci  inch;  exactly  the  same 
grading  was  used  in  all  cases. 

These  tests  show  that  the  t'liect  nf  proportional 
changes  in  the  mixing  water  is  approximately  the  same 
for  all  mi.xes  of  concrete;  consecpiently  a  composite 
curve  has  been  drawn  to  show  the  axerage  efifect.  Tht 
vertical  distances  rei)resent  the  relative  strength  of 
concrete,  exjjressed  as  a  per  cent,  of  the  n^jiximum 
which  can  be  secured  from  a  given  amount  of  cement 
and  the  same  aggregates.  The  horizontal  distances  in- 
dicate the  relative  (piantity  of  water  used  in  the  mix, 
considering  the  amount  \vhich  gives  the  maximum 
strength  as  100  per  cent. 

The  amount  of  water  which  gives  the  maximum 
strength  in  concrete  produces  a  mix  which  is  too  stiff 
for  most  i)iu-|)oses.  In  plants  where  such  products  as 
building  units,  drain  tile,  sewer  pipe,  etc..  are  manu- 
factured it  is  desirable  to  use  a  mix  even  drier  than 
that  which  gives  the  maximum  strength.  The  molds 
can  thus  be  removed  within  a  short  time ;  this  would 
be  impossible  if  a  wetter  and  more  jilastic  mix  were 
used. 

It  will  be  noted  that  the  concrete  strength  increases 
rapidly  with  the  cpiantity  of  water  over  the  range  indi- 
cated bv  A-K  on  the  diagram.  With  any  fintlier  in- 
crease in  the  amount  of  water  there  is  a  rajiid  falling 
off  in  strength,  as  indicated  by  the  curve  IjCDFIF. 
With  an  amount  of  water  about  double  that  required 
for  highest  strength,  the  concrete  has  only  about  20 
per  cent,  of  the  maximum  strength. 

The  exact  amount  of  water  corres|)onding  i  '  ;Ii, 
uiaximiun  strength  of  concrete  will  vary  with  the 
method  of  handling  and  placing  the  concrete.  .■\nv 
mctlKxl  which  invohes  puddling,  tamping,  rolling,  or 
vibration,  or  the  exertion  of  pressure  in  anv  ni.inuor 
will  ha\c  a   tendencv   to  increase  the   strength 


concrete,  regardless  of  the  anKuinl  of  water  used. 
However,  it  is  probable  that  the  effect  produced  by 
the.se  methods  will  be  more  pronounced  in  the  con- 
sistencies in  the  vicinity  of  the  maximum  strength. 

"In  mixing  concrete  use  the  least  quantity  of  water 
that  will  produce  a  workable  mix,  then  give  the  con- 
crete as  much  water  as  possii)lc  after  it  has  befpin 
to  harden,"  is  the  only  safe  rule  t<j  follow.  The  amount 
of  water  which  should  be  used  with  given  materials 
cannot  always  be  determined  in  advance;  it  will  alsf> 
vary  with  the  nature  and  size  of  the  work.  However, 
every  efifort  should  be  made  to  keej)  the  water  con- 
tent of  the  concrete  at  a  minimum.  It  is  riot  feasible 
to  use  the  quantity  (jf  water  corresponding  to  the 
highest  possible  strength  of  c(jin:rcte  (a  similar  state- 
ment may  be  made  with  reference  to  the  "coarseness" 
of  the  aggregate),  yet  this  diflFerence  should  be  re- 
duced to  a  minimum  by  using  the  smallest  jjracticable 
amoiuit  of  water. 

The  abuse  of  the  water  element  in  concrete  has 
come  about  solely  from  the  fact  that  it  is  cheap,  and 
fre(|uently  facilitates  handling  and  placing.  Much  of 
the  concrete  which  is  being  made  at  the  present  time 
could  be  greatly  improved,  at  no  additional  cost,  if  the 
owner  were  compelled  to  pay,  say,  J/{>  to  1  cent  per 
gallon  for  all  water  going  into  the  mixer.  In  many 
respects  it  is  unfortunate  that  water  n  essential 

element  in  the  cost  of  concrete. 

Probably  the  greatest  improvement  which  can  be 
made  in  our  present  methods  of  manufacturings  con- 
crete will  come  from  a  better  understanding  of  the 
very  injurious  efifect  of  excess  water  and  a  saner  prac- 
tice in  proportioning  this  inqxirtant  clement  of  the 
mix. 


Ultra  Violet  Rays  for  Water 
Purification 


THIC  employment  of  ultra  violet  rays,  at  the  pre- 
sent time,  is  receiving  considerable  application 
in  furnishing  treated  water  for  drinking  pur- 
])oscs,  in  bottling  works,  in  the  sanitation  of 
swimming  pools  and  for  the  use  of  armies  in  the  field. 
In  I'Vance  the  method  is  said  to  be  successfully  ajiplied 
to  the  treatment  of  muin"cipal  water  supplies.  Tests 
of  ultra  violet  ray  ap])ara-tus  were  conducted  recently 
by  Mr.  R.  R.  Spencer.  Assistant  Surgeon,  U.  S.  Pub- 
lic Health  Service,  Chicago.  The  results  of  these  tests 
were  given  by  Mr.  S]>encer  in  a  paper  presented  at  the 
anniuil  meeting  of  the  Illinois  Section  of  the  American 
Water  Works  Association,  from  which  the  matter  that 
follows  is  taken: 

A  gravity  and  a  pressure  type  of  mercury  vaj^ 
lam])  apparatus  were  tested.  In  the  gravity  type  uie 
lam|)  is  suspended  in  a  baffled  treatment  chamber  a 
few  inches  above  the  surface  of  the  water,  which  in 
a  thin  film  is  exi)Osed  twice  during  its  passage  by  the 
lamp.  This  type  is  operated  at  110  volts  and  has  a 
rated  capacity  of  120  gallons  per  hour. 

The  pressure  type  consists  of  a  cast  iron  cylin- 
drical shell  with  a  (|uartz  tube  through  its  axis  and 
containing  an  arrangement  of  baffled  plates  for  the 
same  jnirpose  as  those  in  the  gravity  type.  The  lamp 
is  insertetl  within  the  axial  ciuartz  tube.  .\  220-volt 
lamp    is    ro(|uired    to    pn^lr  riicient    ammun    of 
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ultra  violet  rays  for  treating  750  gallons  of  water  per 
hour,  the  rated  capacity. 

Usually  a  fluctuation  in  vcjltage  of  10  per  cent.'  or 
over  is  sufficient  to  extinguish  the  light.  To  prevent 
the  passage  of  untreated  water,  each  apparatus  is 
provided  with  an  automatic  electrical  arrangement  con- 
trolling valves  which  will  prevent  the  flow  of  water 
until  the  temperature  of  the  lamp  has  risen  sufficiently 
to  produce  an  ahundance  of  ultra  violet  rays  and  which 
will  cut  it  off  when  for  any  reason  the  light  goes  out. 

Each  apparatus  was  operated  in  connection  with 
a  rapid  sand  pressure  filter  w^iich  clarified  the  water 
just  before  it  entered  the  light  chamber.  It  was  at 
this  point  that  all  the  raw  water  control  samples  were 
taken.  In  order  to  artificially  contaminate  the  water 
the  alum  shunt-feed  box  on  the  filter  was  kept  filled 
with  rich  broth  cultures  of  B.  coli  and  other  bacteria. 
By  this  means  enormous  quantities  of  all  kinds  of  or- 
ganisms could  be  fed  to  the  filter,  which  allowed  nearly 
all  to  pass  through  to  the  ultra  violet  ray  apparatus 
after  the  sand  bed  had  once  become  thoroughly  sat- 
urated with  them.  The  raw  water  contained  many 
more  times  B.  coli  than  one  e\er  finds  in  the  worst 
drinking  water. 

The  vast  majority  of  all  samples  were  collected 
while  the  apparatus  was  being  operated  in  excess  of 
its  rated  capacity. 

Small  Gravity  Type  Apparatus 

(Cai)acity,  120  gal.  per  hour) 
The  following  table  includes  a  total  of  142  samples, 
taken    on    17   different   days   during   a   period   of   two 
months : 

Average  total 
count  per  cc.  on 
Agar    at   ;17   degs.    ( 
29.400 
12 
.*^0  of  100  treated   samples  gave  (I 
30  of  UK)  treated  samples  gave  1 
2  of  TOO  treated   samples  gave  2 
2  of  TOO  treated   samples  gave  .'! 
1   of  101>  treated   samples   gave  4 
1  of  lof)  treated   samples  gave  n 
*7  of  KK(  treated   samples  gave  .'lO  B.   coli   in   JK)  cc. 
*The    last    seven    samples    showing   50    I!,    coli    in    .50    cc.    were    taken 
after   the   machine   had   been  idle   for   one   month   and   tlie   raw    water   con- 
trols  at   the   same   time   had   at   least   100.0<H>   R.    coli    per   cc   and   a    total 
count   of   150,(X)0.      If   these   seven    samples   are    eliminated    in    figuring   the 
average    nimiber    of    R.    coli    in    the    treated    water,    there    would    be    only 
one    TJ.    coli   in    175   cc.    instead   of   one   in    l.T   cc.    as   shown    in    the   table. 

Large  Pressure  Type  Apparatus 

(Ca])acity,  750  gal.  per  hour) 
The  following  table  includes  a  total  of  330  samples, 
taken   on   29   different   days   during   a   period   of  two 
months : 

Average  total 
No.  and  kind  count  per  cc.  on 

of  sample.  Agar  at  37  degs.  ( 

48  raw  water 


No.  and  kind 

of  sample 

;!.*?  raw  water 

10!)  treated  water 


.\\crage    nuiidjcr    of 

IS.  coli 

3,256  in  1  cc. 

1   R.  coli  in  15  cc. 

11. 

coli   in  50  cc. 

n. 

coli   in  .10  cc. 

R. 

coli    in   TA)   cc. 

R. 

coli   in   .50  cc 

R. 

coli   in  .50  cc 

R. 

coli   in  5(»  cc. 

3,000 


.\vevage  number  of 
B.  coli 

_^   ._      .,  2,030  in  1  cc 

282  treateil  water  7  1  B.  coli  in  103  cc 

211   of   282   treated    samples   gave   0   It.    coli    in   .50   cc. 

31   of  282   treated    samples   gave   1    1'..   coli    in   50   cc 

21    of   282   treatefl    samples   gave   2    R.   coli   in   .50  cc 

14   of  282   treated    samples   gave   3   R.   coli   in   .50  cc 

.3  of  2.S2  treated   samples   gave  4    R.    coli   in   50   cc. 

2  of   282   treateil   samples   gave   5   R.   coli   in  50  cc 

The  bacteriological  tests  were  performed,  with 
slight  exception,  in  accordance  with  the  Standard 
Methods  of  Water  Analysis  of  the  American  Public 
Health  Association.  The  fermentation  of  lactose  broth 
and  the  characteristic  appearance  of  Endo  was  con- 
sidered sufficient  identification  of  B.  coli. 

A  total  of  391  treated  samples  were  tested.  Of 
these  53,  or  13.5  per  cent,  did  not  come  within  the 
U.  S.  Treasury  Department  standard  of  permissible  im- 
purity, which  re<|uires  that  not  more  tlian  one  of  five 
10  cc.  i)ortion  of  each  sample  shall  show  the  i)resence 
of  organisms  of  the  B.  coli  group.    This  appears  to  be 


a  j)odr  showing.  However,  it  cannot  be  so  considered 
when  a  comparison  is  made  with  the  extremely  pol- 
luted raw  water  c(jntrol  samples  collected  at  the  same 
time. 

In  the  gravity  type  of  apparatus  86  of  109  treated 
samples,  or  78.8  per  cent.,  showed  no  organisms  of 
the  B.  Coli  group  in  50  cc,  while  the  untreated  water 
contained  an  average  of  3,256  B.  coli  per  cubic  centi- 
meter. 

In  the  pressure  type  211  of  282  treated  samples,  or 
74.8  per  cent.,  gave  no  B.  coli  in  50  cc,  while  the 
untreated  water  was  yielding  2,630  B.  coli  in  1  cubic 
centimeter.  The  great  reduction  is  the  more  remark- 
able when  one  considers  the  actual  time  of  exposure 
of  the  water  to  the  rays  is  approximately  64  seconds 
in  the  large  and  30  seconds  in  the  small  apparatus, 
\vhen  they  arc  running  at  their  normal  rate. 

The  fact  that  spore-bearing  organisms  are  some- 
what more  resistant  to  those  rays  than  vegetative 
forms  has  been  shown.  In  the  above  outlined  tests 
the  lactose  broth  tubes  would  frequently  show  fer- 
mentation at  the  end  of  48  hours.  In  such  cases  trans- 
fers invariably  proved  negative  on  Endo  for  B.  coli. 
The  organism  that  caused  this  result  proved  to  be  a 
strict  anaerobe  and  was  later  identified  as  belonging  to 
the  B.  ^Velchi  group.  It  is  believed  that  the  appear- 
ance of  such  organisms  in  water  is  not  of  sanitary  sig- 
nificance. 

Conclusions 

The  use  of  ultra  violet  rays  in  the  purification  of 
drinking  water  is  relatively  a  recent  ])rocedure,  and  it 
is  believed  that  the  method  is  cajjable  of  further  de^ 
velopment,  with  a  corresponding  increase  in  efficiency. 
The  method  is  especially  recommended  for  treating 
water  in  circulating  systems,  in  which  the  water  may 
be  exposed  many  times  to  the  ultra  violet  rays.  Such 
systems  are  now  used  for  disinfecting  water  in  swim- 
ming i)ools,  hotels,  industrial  and  other  institutions. 
The  chief  advantage  of  this  method  of  treatment  over 
chemical  methods  lies  in  the  fact  that  objectionable 
overdosage  is  impossible.  Again,  from  the  standpoint 
of  potability,  the  water  is  absolutely  unchanged,  and 
hence  in  this  respect  is  superior  even  to  boiled  water. 

The  present  ftjrms  of  apparatus  need  considerable 
attention  when  in  o])eration.  Care  should  be  taken  to 
prevent  an  accumulation  of  grease  or  dirt  of  any  kind 
on  the  quartz  tube.  Experience  has  shown  that  a 
very  small  amount  of  grease  will  obstruct  the  light 
sufficiently  to  alU)w  many  organisms  to  pass.  Eur- 
thermore,  the  light  chamber  should  be  emptied  if  the 
machine  remains  idle  for  any  length  of  time.  This 
will  prevent  the  growth  of  algae  and  other  organisms 
which  will  obstruct  the  light  when  the  machine  is 
ojjerated.  There  is  no  way  to  determine  when  the 
lamp  fails  to  emit  a  sufficient  amount  of  ultra  violet 
rays  to  give  a  satisfactory  water,  except  by  collecting 
samples  and  testing  the  treated  water  frequently. 
Theoretically,  as  long  as  the  lamp  remains  intact  and 
the  vacuum  holds,  no  reduction  in  the  amount  of  ultra 
violet  emanation  occurs.  It  is  stated  by  the  manufac- 
turers that  a  lamp  will  wear  out  before  its  efficiency 
ntjticeably  decreases.  The  proper  construction  of  the 
lam])  is  of  great  importance,  and  considerable  varia- 
tions have  been  noted  between  individual  lamps. 

In  regard  to  cost,  the  method  is  not  expensive  when 
treating  quantities  of  water  of  30,000  gallons  or  less 
])cr  twenty-four  hours.  For  municipal  supplies,  using 
several  million  gallons  per  day,  the  expense  is  con- 
siderable, and  probably  jjrohibitive. 
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Inspection  of  Gait  Steel  Bridges  Shows 
Heavy    Rust  Deterioration 

'J"  the  rc(niest  i»l"  the  I'xjard  of  Works  of  Gait, 
Out..  Mr.  !•:.  M.  Darlins,  iM.E.,  A.  M.  Can.  Soc. 
the  JIaniiltnn  iiridfjc  Company,  recently  made 
C.  E.,  of  Hamilton,  iormerly  chief  enjjinecr  o) 
in  in.spection  of  the  Queen  and  Concession  street 
l)rid,t;es  as  to  their  safety,  and  has  submitted  a  report. 
He  states  that  the  steel  work  of  these  bridges  has  been 
so  nefiflccted  that  almost  the  entire  surface  is  covered 
with  .scales  of  rust,  and  at  the  points  where  the  end 
posts  of  the  spans  pass  throuj'h  the  floor  a  very  appre- 
ciable percentajfe  of  the  steel  has  rusted  away.  He 
also  discovered  many  bent,  loose,  and  misplaced  rods 
and  other  minor  defects,  and  his  calculation  was  that 
the  steel  work  of  these  brid<;;es  had  deteriorated  at  least 
25  i)er  cent.  The  wood  floor  on  the  Oueeii  Street 
bridf^e  was  also  in  a  very  bad  state,  and  the  stren<jfth 
of  the  joists  very  uncertain.  If  the  bad  spots  in  the 
floor  were  patched  up  it  would  be  safe  to  allow  light 
vehicular  traffic  on  the  bridge  until  a  new  floor  could 
be  laid,  but  at  present  it  should  be  closed  to  all  heavy 
loads.  The  floor  of  the  Concession  Street  bridge  was 
not  so  bad,  but  \ery  heavy  loads  should  not  be  allowed 
on  it,  cither.  On  investigating  the  strength  of  these 
bridges  he  had  come  to  the  conclusion  that  it  would 
not  be  advisable  to  put  concrete  floors  on  them,  for  the 
following  rea.sons : 

1.  The  margin  of  strength,  even  if  the  bridges  were 
in  perfect  condition,  is  not  sufticicnt.  considering  their 
location  and  the  traffic  over  them. 

2.  The  floor  would  have  to  be  of  light  construction, 
using  steel  joist,  and  therefore  expensive  at  this  time. 

3.  A  good  floor  would  outlive  the  trusses  and  would 
have  to  be  "scrapped"  before  it  was  worn  out. 

4.  Ik'fore  any  money  is  invested  in  permanent  con- 
struction the  bridges  should  be  raised  as  high  as  pos- 
sible to  avoid  danger  from  ice. 

Mr.  Darling  made  the  following  recommendations 
regarding  the  repair  of  the  bridges,  provided  it  was 
not  found  economical  to  ct)nsider  new  bridges: 

1.  That  the  iiresent  floors  be  taken  off  and  tlie  en- 
tire surface  of  the  steel  work  be  thoroughly  cleaned  by 
means  of  sand  blast  or  bv  wire  scrapers. 

2.  That  all  bent  and  loose  roils  l)c  ;uljusie(l  and  all 
other  ilefects  be  repaired. 

3.  That  the  end  posts  of  each  s])an  be  embedded  in 
concrete  u))  to  one  foot  above  the  le\el  of  the  floor, 
with  two  inches  of  concrete,  tare  must  be  taken  not 
to  interfere  with  the  expansion  of  the  bridge.  This 
concrete  will  not  only  stop  further  rust  at  these  ()oints, 
but  will  strengthen  liie  ineuil)ers  where  the\-  li.ivc  rust- 
ed awav. 

-1.  'J"he  entire  surface  of  the  steel  work  should  then 
be  given  two  good  cf)ats  of  paint. 

5.  Eay  a  new  wood  floor  of  the  same  size  of  lum- 
ber as  is  in  the  floor  at  present.  .Ml  timber  s!u>uld  be 
either  treated  with  creosote  or  kyanized,  as  the  longer 
life  would  more  than  pay  for  the  extra  cost. 

().  The  bridges  should  be  gone  o\er  every  year  and 
any  signs  of  rust  cleaned  ofl'  .-md  painted.  In  two  years' 
time  all  exposed  surf.aces  should  be  given  another  coat 
of  )iaint.  and  in  the  future  they  should  be  painte<i 
regularh-  every  three  or  four  years,  or,  in  ;uiv  event, 
before  the  rusting  starts. 

Mr.  Darling  stated,  however,  that  he  believed  the 
outlav   for   this  work   would   go  a   long  way   towards 


paying  interest  charges  on  the  cost  of  new  reinforced 
concrete  structures,  built  (jn  the  existing  piers,  and 
suggested  that  a  rough  estimate  be  made  out  before 
the  Cimncil  -hould  CMmmit  jt.self  to  anv  expenditure. 


Industrial  Development  Memorandum  Sent 
to  C.  S.  C.  E:  Members 

Tl  li'l  Canadian  Society  of  Civil  Engineers  are 
issuin<,r  to  the  members  a  copy  of  the  memor- 
andum regarding  national  industrial  develop- 
ment in  Canada,  prepared  by  Sir  Charles  Koss. 
member  of  the  American  Society  of  Mechanical  Engi- 
neers, and  Messrs.  K.  A.  Koss,  C.  H.  McEeod,  Waiter 
I.  Erancis,  and  H.  R.  Safiford,  members  of  the  Cana- 
dian Society  of  Civil  lutgineers.  This  memorandum  is 
a  plea  for  the  constitution,  by  the  government,  of  a 
permanent  consulting  board,  selected  from  the  engi- 
neering and  scientific  .societies  of  Canada.  The  mem- 
orandum is  accompanied  by  a  circular  drawing  atten- 
tion to  the  importance  of  industrial  preparednex  and 
of  the  facts  contaiiied  in  the  memorandum. 


Brick  Concern  Changes  Management 

At  the  annual  meeting  of  the  National  P.rick  Com- 
pany of  Laprairie,  Ltd.,  held  in  Montreal,  some  changes 
in  the  personnel  of  the  management  were  made.  Mr. 
A.  \.  Ayer  was  elected  president,  in  succession  to  Mr. 
(.  \.  Grecnshields,  who  still  retains  his  seat  on  the 
board;  Mr.  K.  M.  liallantyne  was  made  vice-chairman, 
while  Mr.  H.  R.  Trenholme  was  appointed  managing 
director.  Mr.  A.  T.  Alexander  is  secretary-treasurer, 
succeeding  Mr.  P.  S.  McKcrgow,  who  recen(lv  re- 
signed to  become  head  of  the  Mack  P.rick  Company, 
l-td.,  a  concern  which  will  open  a  new  brickvard  at 
Laprairie.  The  report  of  the  National  Company  shows 
net  profits  of  $42,714,  as  compared  with  an  operating 
loss  of  $63,170,  in  the  previous  vear.  The  sum  of 
S20,0ft0  is  transferred  to  a  new  reserve  for  plant  re- 
newal, and  the  balance  is  carried  to  profit  and  loss. 


Abrasive  Company  Establishing 
Canadian   Plant 

The  National  .\brasive  Company,  of  Roston  and 
.\niesbuiv,  Mass.,  manufacturers  of'  carbolcm.  an  ab- 
rasive material  for  grinding  and  polishing  purposes, 
have  decided  t<i  locate  in  Hamilton,  and  have  bought 
an  acre  and  a  half  of  land  on  I'.iggar  Avenue,  near 
Lottridge  Street.  They  will  start  erecting  a  factory 
immediately,  and  expect  to  start  operations  in  ninety 
dav.s.  and  at  the  start  will  employ  about  7?  men.  The 
e(|uipment  and  material  is  being"  ordered  through  the 
Kitchcy  Supply  Company,  of  Toronto,  who  are  the 
selling  agents  for  this  company  in  Canada.  Nathan  C. 
Harrison,  treasurer  of  the  Harrison  Supply  Company, 
through  which  concern  they  market  their  products  in 
the  United  States,  is  also  pre.sident  of  the  National 
.\brasive  Company.  He  has  connected  with  him  J.  T. 
lohnston.  who  is  looking  after  the  erecting  and  equip- 
ping of  the  Haniilton  factory. 


Mr.  .\.  \\  Macalhim.  M.  Can.  Soc.  C.  E..  Commis- 
sioner of  Works.  (Ottawa,  addressed  the  Ottawa 
Branch,  C.S.C.E..  on  Thursday.  April  12.  on  "Muni- 
cijial  ICnginecring."  dealing  particularly  with  the  prob- 
lems of  the  cajntal  city. 


THE   CONTRACT    RECORD  April  2:,,  mi 

llllillllllllllHIIilllllllllllllllllllllllllllllllllllllllllllllllllllilllllllllllllllllllllllll^ 


1 


Practical  Hints  for  the  Contractor 

that  may  save  him  time  and  money.     If  you  know  any  labov'saving  scheme, 
send  it  in — preferably  with  illustrations.     We  will  pay  for  all  accepted  articles. 


Deep  Water  Foundations  at  Halifax  Ocean 
Terminals  Constructed  in  Special  Forms 

By  A.  C.  Brown,  A.M.  Can.  Soc.  C.E. 

AN  article  iiV  the  Coi\lract  Record  of  Scptenibci' 
27.  1916.  pafje  932.  presented  a  de.scription  of 
the  Halifax  Ocean  Terminals,  now  in  course 
of  construction.  As  indicated,  the  qnay  walls 
arc  l)uilt  of  stacks  or  tiers  of  cellular  reinforced  con- 
crete blocks,  each  measurinjr.  in  averai^e  cases.  31  ft.  x 
21  ft.  10  in.  X  4  ft.  4J/  in.,  and  containint^  15  cells.  They 
arc  placed  one  aljovc  the  other  and  securely  bonded  and 
])edded  by  means  of  mass  concrete  and  broken  rock  in 
the  ceHular  compartments.  A  quay  wall  frcjm  founda- 
tion to  14  ft.  6  in.  above  low-water  level  is  thus  built 
up.  The  bottom  blocks  are  set  on  concrete  pedestals 
placed  on  the  foundation  rock,  these  pedestals  beins 
.T  ft.  X  6  ft.  in  area,  and  frf)m  a  few  inches  to  several 
feet  in  depth.  They  are  ])laced  every  22  ft.  alon^;^  the 
line  of  the  wall,  and  upon  them  the  bottom  blocks  are 
placed,  with  the  adjacent  corners  of  successive  stacks 
resting  on  the  same  pedestals.  When  th?y  are  more 
than  4  in.  deep  they  are  connected  by  a  concrete  wall 
about  2  ft.  thick  at  the  top.  which  is  left  3  in.  lower 
than  the  pedestal. 

The  preparation  of  the  foundations  is  a  problem  in 
itself,  inasmuch  as  most  of  the  walls  are  founded  on 
rock  which  is  often  60  ft.  or  tnore  below  low-water 
level.  The  g^rade  for  the  quay  walls  is  45  ft.  below  low- 
water  level,  this  being  the  designed  clear  vessel  draft. 
Rock  above  grade  is  exca\ated  by  dredges,  and  pedes- 
tals^are  built  bv  means  of  a  large  di\ing  bell!  Where 
a  rock  is  encountered  below  or  within  lO  ft.  of  the  bot- 
tom block  level  "a  massed  concrete  foimdation  is  used. 
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Cross-section  of  deep  water  foundation  and  form. 

for   which   a   specially-designed   form   is  employed   as 
descril)ed  and  illustrated  in  this  article. 

The  soft  materials  overlying-  are  removed  by  float- 
ing oranL>e-peel  dredges,  and  the  rock  left  clean  but  ser- 
rated with  a  slight  general  slope  d(twn  from  the  front 
to  back  of  the  wall,  after  which  the  foimdation  is  care- 
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Plan  of  frame  for  placing  deep  water  foundations  at  Halifax  terminals. 
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fully  cleaned  wiiii  a  water  jet.  small  clam  shell,  and 
helmet  divers. 

The  illustrations  show  the  details  of  the  si)ccially- 
desifjned  form  used  to  construct  the  concrete  base.  It 
consists  of  panels  of  interlockinjtC  steel  sheet  IJilinji  13 
ft.  lon^  an(l  16  ft.  lii;,di,  with  lonj^  i)iles  every  13  ft., 
fastened  t<j  a  16  x  16  timber  about  20  ft.  lonjr.  The  lonj; 
piles  come  to  the  surface  n\  the  water  and  art'  held  at 
their  tops  by  a  floating  limber  frame  moored  in  i)osi- 
tioti.  This  forms  on  the  bolti.im  of  the  harbor  a  box  73 
ft.  lont,--  and  ^'>  ft.  wide,  .V)  ft.  bein-^-  the  width  of  the 
concrete  foundation.  Three  of  these  forms  are  in  use, 
and  over  1,300  ft.  of  massed  concrete  fountiation  have 
been  ])nl  in  b\'  mcan^  of  them  and  S'ive  every  satisfac- 
tion. 

The  Concrete  is  put  in  from  a  lloatinj^'  one  cubic- 
yard  Concrete  mixer  by  means  of  a  one  cubic  yard  b()t- 
lom  dunipiuL;'  bucket  which  cannot  dunii)  until  it  is  f)n 
the  bottom.  Concreting'  proceeds  day  and  nit^ht  until 
the  section  under  construction  is  com|)leted,  and  is  car- 
ried throuffh  in  from  3  to  3  feet  lifts.  de])cndini;  on  the 
depths  of  the  foundation,  f'cach  t;ravel  is  em))lo\ed 
as  ayjirei^Mte,  and  a  1  :2'^j  :3  mix  of  concrete  is  used. 

The  concrete  is  broui^hl  up  to  a  level  of  from  6  in. 
to  1  ft.  below  the  bottom  of  the  block  work,  with  a  de- 
pression of  2  ft.  (lee|)  ill  the  middle  for  bond.  After  24 
hours  the  concrete  ])edestals  are  set  by  helmet  diver.s. 
1.1  order  to  i)lace  these,  timbers  as  fastened  to  th-e  lont; 
piles  above  water  across  the  foundations,  at  rif^ht 
ansiles.  b'rom  these  timbers  are  sus))ended  iron  pipes 
back  and  front  of  each  ])edcstal.  The  top  surface  of  the 
pi])es  are  set  at  the  recjuired  le\el,  and  the  jiipincf  then 
carefullv  blocked  uj)  in  place  by  divers.  Around  the 
outside  cdses  of  the  pedestals  are  jilaced  ba.qs  of  con- 
crete to  act  as  forms  and  pre\cnt  the  ed,i;es  of  the  ped- 
estals from  washing;  away. 

.\  very  wet  massed  concrete  is  then  deposited  by 
nieans  of  a  bottom  dump  bucket  between  the  baj;s  and 
carefulh-  screcded  off  to  the  level  of  the  pipes  by  divers 
usiuii'  an  iron  rod.  This  method  of  scttiny;  pedestals 
has  proved  to  be  perfectly  satisfactory,  and  the  block 
work  set  on  these  has,  when  completed,  been  very  ac- 
curate as're.^ards  line  and  level.  One  diver  can  make 
three  of  these  pedestals  in  .-i  d;iv  under  fax'orable  condi- 
tions. 


Regina  Branch  G.S.C.E.  Deplores  Employ- 
ment of  Alien  Engineers 

.\t  the  last  regular  monthly  nieetinj^'  of  fthe  Ke.i.;ina 
branch  of  the  Canadian  .'^ocietv  of  Civil  l'-nj;ineers  it 
was  unanimously  decided  to  support  the  proposal  of 
the  council  of  the  parent  bodv  in  .Montreal  to  present  a 
memorial  to  Premier  ISorden  on  his  return  to  Canada 
showiiif;  the  number  of  larj,ro  and  imiiortant  Canadian 
enjiineeriiiL;  v-orks  which  h;i\e  been  handled  In  alien 
engineers. 

Following;  this  a  discussion  on  W  .  !■".  Tye's  paper, 
"Canada's  Kailwav  I'roblem  and  Its  .'"Solution."  read 
before  the  parent  bodv  in  Montreal,  arose.  ft  was 
thou.y^ht  bv  those  in  attendance  that  tlie  engineering 
profession  throu.tihout  the  Dominion  did  not  ex])ress  its 
opinion  stroni^ly  enou.c;h  on  the  difficulties  of  the  rail- 
way problem  facinj^'  Canada.  It  was  decided  to  call  a 
s|)ccial  meetinu-  of  the  Regin.a  branch  to  read  Mr.  Tye's 
pajjer  and  discuss  it  thorouj^hly.  It  was  also  decided 
to  invite  representatives  of  the  Provincial  (!o\ernment 
and  other  public  Ixidit";  to  take  i>art  in  the  discussion 


of  this  pa])er,  and  make  jjiiblic  the  oj)inion  or  .'^asKatcii- 
ewan  engineers. 

Mr.  \.  Warren,  of  the  Dominion  Hridge  Company, 
who  was  present  at  tlie  disaster  of  the  Quebec  bridge 
last  year,  when  the  central  span  collapsed  and  went  to 
the  bottom  of  the  St.  Lawrence,  attended  the  meeting 
and  gave  a  few  details  of  the  accident. 

'I'lie  evening  was  concluded  by  an  interesting  paper 
read  by  C.  .S.  Cameron  on  "Drainage  I'roblcms  in  Sas- 
katchewan." 

Engineers  Decorated  for  Bravery 

vKdditional  names  of  Canadian  Society  of  Civil  En- 
gineers members  decorated  for  conspicuous  bravery 
under  fire  have  been  received.  The  list  now  numbers 
39,  some  of  the  members  having  received  more  than 
r)ne  decoration. 


A  Portable  High  Pressure  Road  Pump 

A  new  li.ght.  high-iiressnre  ])ump  delivering  3^  gal- 
lons |)er  minute  under  a  head  of  270  feet,  has  been  put 
on  the  market  for  use  in  construction  road  work.  For 
this  purpose  it  is  mounted  as  shown  in  the  photo- 
graf)h.     .At  capacities  of  from  32  to  110  gallons  \nv 


Mounted  pump  outfit  for  road  work. 

minute  it  is  claimed  it  will  deliver  water  a  distance  of 
three  iiiiles.  The  valves  are  of  the  spinning  type,  .self- 
cleaning  and  self-grinding..  It  is  a  single  cylinder, 
double-acting  puni]),  built  in  six  sizes,  varying  from 
3  X  5  in.  to  6x6  in.  The  weight  of  the  5  x  5-in.  size, 
with  3  h.p.  engine,  is  1,100  pounds.  The  outfit  is  built 
In   the  A\  hitman  .Agricultural  Company. 


Mr.  J.  C^scar  Benoit,  formerly  general  sales  mana- 
ger of  the  St.  Lawrence  Brick  Company,  Montreal,  has 
joined  the  sales  staff  of  Hyde  &  Sons.  Ltd.,  Montreal. 
The  latter  company  are  removing  to  the  Xew  Rirks 
I'.uilding,  Montreal. 


New  Books 

"The  Engineerins  Manual.'  Iiy  Ralph  C.  Hudson,  S.B.. 
as.sistant  professor  of  electrical  enRineering  at  the  Massa- 
chusetts Institute  of  Technology  and  Harvard  University. 
John  Wiley  &  Sons,  432  Fourth  Avenue.  Xew  York,  publish- 
ers. This  book  is  based  upon  the  conception  that  the  prac- 
tising engineer  or  engineering  student  would  welcome  a  con- 
solidation of  the  lorniulac  and  constants  for  which  he  is 
accustomed  to  search  through  several  volumes,  and  that  the 
application  of  each  formula  might  be  explained  in  inore  con- 
cise form  than  in  texts  devoted  exclusively  to  the  process  of 
derivation.  With  this  end  in  view,  those  engineering  formu- 
lae, mathematical  operations,  and  tables  of  constants  which 
appear  to  be  most  useful  are  presented  in  systematic  order. 
Pdcket  size:  limp  covers:  ."JIO  pages:  price,  $2. 
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The  Spraco  Cooling  System 

DURING  the  sumnitT  of  I'.M-l  tlu-  Siiray  Kngiiu-iTing 
Company,  of  Boston.  Mass..  installed  one  of  their 
Spraco  cooling  systems  in  connection  with  an  in- 
stallation of  Canadian  (General  Electric  steam  tur- 
bo-generators at  the  Bennett  Avenue  plant  of  the  United  Last 
e'ompany,  Ltd.,  Maisonneuve.  P.Q.  This  installation  consists 
of  a  concrete  pond  (U  feet  long  by  4.j  feet  wide,  inside  mea- 
surements, surrounded  by  a  louvre  fence,  and  having  42-incli 
bronze  turbine  spray  nozzles,  with  a  total  capacity  of  1,600 
gallons  per  minute,  arranged  in  connection  with  a  piping  sys- 
tem over  the  pond.  The  entire  work,  iVicluding  excavation, 
pouring  of  concrete  bottom  and  side  walls,  as  well  as  piers 
for  supporting  suction  well,  necessary  expansion  joints,  erec- 
tion of  fence  and  pipe  with  special  equipment  was  carried  on 
completely  by  the  SpVay  Engineering  Company,  under  charge 
of  one  of  their  erecting  engineers. 

The  forty  nozzles  were  arranged  in  eight  grou|)s  of  live 
each  by  means  of  the  special  spray  heads  and  spray  arms 
used  by  the  company  in  their  standard  installations.  The 
bottom  slab  of  the  pond  was  six  inches  in  thickness,  sloping 
towards  the  suction  well.  The  depth  of  water  in  the  pond 
varied  from  three  feet  at  the  suction  well  to  two  and  one-half 
feet  at  the-o,pposite  end  of  the  pond.  The  pressure  carried  at 
the  nozzles  varies  from  between  six  pounds  and  seven  pounds 
during  hot  weather  to  considerably  less  than  four  pounds  dur- 
ing winter  weather. 

.'Although  this  company  liad  operated  a  number  of  ponds 
in  the  New  England  States  during  the  previous  four  years, 
with  no  difiliculty  from  freezing  during  extremely  cold  weath- 
er, still,  the  temperature  never  went  below  15  degrees  below 
zero,  and.  as  the  temperature  of  the  air  in  Montreal  goes  con- 
siderably below   this   point   at   times,  it  was   thought  best   to 


Interior  view  of  Spray  cooling  pond. 

supply  a  special  feature  in  this  case  to  prevent  iiossiblc  <iit'li- 
culty  from  formation  of  anchor  ice  in  the  pond  around  tlu- 
intake  screen  when  the  temperature  of  the  air  is  in  the  neigh- 
borhood of  30  degrees  below  zero.  Hence  a  four-inch  bleeder 
was  arranged  so  that  it  could  be  opened  more  or  less  as  re- 
<iuired,  admitting  a  small  amount  of  hot  water  directly  from 
the  condenser,  thus  enabling  them  to  maintain  the  tempera- 
ture of  the  water  in  the  pon<l  between  :!")  degrees  and  -10 
degrees,  no  uiatter  how  low  the  temperature  of  tlu-  air  might 
.go.  This  device  proved  to  be  very  successful,  and  no  dilli- 
culty  whatever  has  been  experienced  from  formation  of  ice  in 
the  pond. 

After  this  pond  had  been   in  operation   two   winters  and 
one   summer,   the   United    Last    Company   advised   tlie    Spray 


company  thai  they  were  able  to  cool  water  to  a  temperature 
■  of  80  degrees  !•".  with  air  at  !»4  degrees  F..  and  maintain  28-in. 
X  acuum  under  these'  conditions,  which  is  a  very  satisfactory 
result  for  both  parties  concerned.  They  also  stated  that  there 
were  no  leaks  in  the  pond,  and  that  the  entire  installation  had 
proved  to  be  satisfactory  in  every  way.  The  Spray  Engi- 
neering Company  now  has  five  or  si.x  additional  installations 
in  Canad«.  between  250  and  300  in  all  parts  fif  the  United 
States,  three   in   Mexico.  :!.">  in   Cuba,  and  one  each   in    I'orto 
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Kxterior  view  of  cooling  pond. 

Uico.  Soutii  Africa,  and  China.  The  "Spraco"  >ysiem.  a> 
compared  with  cooling  towers,  is  claimed  to  require  less 
power,  less  make-up  water,  have  longer  life,  and  lower  first 
cost.  For  electrical  plants  both  the  air  and  the  water  cooling 
systems  of  the  company  appear  to  have  a  promising  future. 
The  control  of  generator  and  motor  temperatures  working 
anywhere  near  capacity  requires  a  very  large  amount  of  cool, 
clean  air.  The  same  is  true  of  the  water  requirements  of  our 
larger  steam  turbines  and  transformers. 


Mainly  Constructional 

East  and  West— From  Coast  to  Coast 


The  Brick  and  Tile  Supply  Company,  Ltd..  has  been  in- 
corporated, with  a  capital  of  $5,000,  head  office  Ottawa,  Ont. 

The  question  of  engaging  a  superintendent  for  the  paviii,:; 
plant  at  London.  Onl..  is  under  consideration  by  the  City 
Council. 

The  I're-Cast  Concrete  and  Supply  Company.  Ltd.,  has 
lieen  incorporated,  with  a  capital  of  $.50,000.  head  office  at 
(Jshawa,  Ont. 

Mr.  F.  H.  Miller,  of  M'Hc  &  Sons,  has  announced  his  in- 
tention of  building  rows  of  small  brick  houses  suitable  for 
workingmen  just  beyond  the  Toronto  city  limits  in  Earls- 
court,  where  taxes  will  be  light. 

Instrttctions  have  been  issued  by  the  London  and  I'ort 
.Stanley  Railway  Commission  to  Engineer  Morrison  to  obtain 
drawings  of  the  pier  and  lands  at  Port  Stanley,  with  a  view 
to  having  a  large  new  elevator  erected  as  soon  as  possible. 

The  Dfiminion  Railway  I'oard  has  approved  of  the  con- 
struction of  a  subway  on  .St.  Paul's  .\venue.  Brantford,  Ont.. 
at  the  Grand  Trunk  crossing.  It  is  estimated  that  an  ex- 
penditure of  $50,000  will  he  required  to  carry  out  this  work. 

Letters    patent   have    been    issued    to    llalli<lay    I'rotliers. 
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coal,  coke,  wood,  etc.,  and  builders'  supplies.  The  firm  is 
capitalized  at  $200,00(1,  and  tlicir  lH-ad<|uartcrs  will  1»c  al 
W'iiiuipc},'. 

ilic  \icli<dsim  l'"ile  Works  propose  to  ntakc  considerable 
additions  to  tlieir  plant  at  I'ort  Hope,  Ont.  They  request  the 
Town  Council  to  grant  them  a  fixed  assessment  anil  liuild  a 
fool-bridKc  across  the  Ganeraska  River,  on  W'riglit  Slreel,  t'l 
connect  with  Martha  Street. 

It  is  annmiiiceil  lliat  the  National  Abrasive  Company,  ol 
*oston    and    Amesbury,    Mass.,    will    establish    a    branch    in 
Hamilton,    Ont.     The   iirni    has   a   contract   for   2,6<!(i   horse- 
power  from   the  local   hydro  commissiim  and  has   iiurchased 
land  on   liigKar  Avenue,  near  Lotiridue  Street. 

It  is  announced  that  tlie  (.anadian  and  International 
(jood  Koads  Congress  ne.xt  year  will  be  held  at  ilamilton, 
Ont.  The  convention  proper  will  he  held  at  the  Royal  Con- 
naught  Hotel,  l)Ut  another  building  will  have  to  be  secured 
lOr  tlie  a-ccomniodation  of  road-making  machinery  exhibits. 

'\'\iv  London  and  I'orl  .Stanley  Railway  Commission  l)ro- 
I)ose  to  erect  a  new  and  up-to-date  depot  in  St.  'i'homas  on 
the  railroad  property  near  Talbot  Street.  Watt  &  Ulackwell. 
architects,  are  authorized  to  prejiare  plans  and  spocitications 
for  the  construction  of  the  building  at  tlie  earliest  possilile 
date. 

The  Provincial  Highways  t  onimission  of  Manitoba  has 
apprrived  the  construction  at  Winchester  of  six  bridges  at  a 
total  cost  of  $7,000.  Road  grading  in  the  Woodlands  muni- 
cipality is  to  be  started  soon.  The  contract  for  the  grading 
of  lliirl.\  miles  was  let  Simpson  &  .Sheuman  and  Jones  & 
Jones,  llie  total  amounting  to  $:ij,000. 

ri.ans  for  llie  proposed  Heach  .\veiuie  sewer,  in  \  ,ni 
eouver,  to  be  built  by  the  city,  at  a  cost  of  between  $25,000  . 
and  $:!0.000,  have  been  approved  by  the  Vancouver  and  Dis- 
trict Joint  Sewerage  Board,  and  the  work  of  building  the 
sewer  is  to  be  proceeded  with.  The  sewer  will  be  si.\  feet  in 
diameter,  and  will  run  along  ISeach  Avenue,  from  Morton 
.Vvenue  to  the  Park,  where  it  will  be  connected  up  with  the 
trunk  sewef.  The  construction  of  this  sewer  will  result  in  the 
removal  of  the  sewer  outlet  in  l'".uglisli  I  Say,  which  has  been 
objectionable  to  liathers. 

l)es|)ite  the  war-time  jirices  and  tlie  ]irevailing  labor  situ- 
ation, it  is  stated  that  considerable  building  activity  may  be 
expected  in  Hamilton,  Out.,  this  season.  .\  number  of  apart- 
ment houses,  public  garages,  factory  extensions,  and  altera- 
tions are  being  planned.  Among  the  larger  structures  which 
it  is  proposed  to  erect  is  a  store  for  Grafton  &  Co..  the  cost 
of  which  will  exceed  $100,000,  to  replace  the  building  de- 
stroyed by  lire  some  time  ago;  also  a  $100,000  factory  to  be 
occupied  by  the  Carbon  and  .-Mloy  .Steels,  Ltd.,  for  which 
plans  are  being  prepared  by  Prack  &  Perrine,  Toronto.  The 
architect  for  the  former  structure  is  G.  J.  Hutton. 

W Drk  iirojected  by  the  Toronto  Harbor  Commission  lor 
this  year  includes  the  carrying  out  of  substructure  work  for 
harbor  head  walls  along  the  section  of  the  water-front  ex- 
tending from  4.">0  feet  cast  of  Spadina  .Vvcnue  to  York  Street. 
This  will  involve  the  sinking  of  about  0.000  feet  of  cribbing 
along  this  section,  including  two  slips  for  vessels  and  a  part 
of  a  third.  Last  year  the  substructure  for  the  secti(.>n  be- 
tween Bathurst  Street  and  Spadina  Avenue  was  put  in,  the 
distance  being  :i,400  feet,  and  this  year  the  superstructure  will 
be  constructed.  Next  year  the  superstructure  for  the  portion 
between  Spadina  Avenue  and  York  Street  is  to  be  placed. 

Ill  a  report  to  ihe  t'ity  Council,  the  Hoard  of  Works  of 
Sault  Ste.  Marie,  Out.,  rcconimended  the  following  sewer 
work:  An  8-in.  sanitary  sewer  from  the  centre  of  Upper 
Krock   anil    Bay   Streets,   along    Bay   Street   to   Lower   Brock 


Street;  8-in.  cast  iron  sewer  from  water  line  tu  new  harbor 
line;  8-in.  sewer  on  Bay  Street,  from  Brock  Street  to  Bell 
.\venue.  They  also  rcconiniend  that  the  East  Street  sanitary 
sewer  outlet  be  extended,  and  that  a  sanitary  sewer  and  out- 
let be  built  on  Pifie  Street,  from  Queen  Street  to  the  river, 
and  that  the  48-inch  storm  sewer  on  Elgin  Street  be  not  built. 


Personal 

Brigadier-General    1".    O.    W.    Looniig,    D.S.i).      i    D     '. 
Loomis  &  Sons,  contractors,  Montreal,  has  been  awarded  the 
Colonial    Officers'    Decoration     for    long     -ervire.        General 
Loomis    was    recently    wounded,    but    !i 
duties  at  the  front. 

I  )  i  I  Charles  S.  DeGruchy,  B.Sc,  Montreal,  a  junior 
memljer  of  the  Canadian  Society  of  Civil  Engineers,  has  been 
slightly  wounded  at  the  front.  In  February  he  was  awarded 
Ihe  Military  Cross.  Prior  to  joining  a  draft  of  the  ticid  artil- 
lery he  was  assistant  engineer  at  the  Hailfax  Ocean  Termin- 
als. 


Obituary 

Mr.  Gerald  Lomer,  president  of  Gerald  Lomer,  Ltd.. 
Montreal,  died  suddenly  on  .\pril  16.  Prior  to  the  war  the 
firm  did  a  considerable  business  in  steel  pipes  and  njachincry. 

Lieut.  J.  D.  .Armstrong,  of  the  Topographical  Surveys 
Branch,  Department  of  the  Interior.  (Ottawa,  has  been  killed 
in  action.  After  graduating  from  McGill  L'niversity  he  was 
connected  with  the  Grand  Trunk  I'acilic  in  construction  work. 
He  was  a  student  member  of  the  Canadian  Society  of  Civil 
b'ngineers. 

Mr.  James  Balfour,  a  well-known  architect  of  Hamilton. 
Ont.,  passed  away  recently,  at  the  age  of  64  years.     The  hi: 
Mr.  Balfour  was  identilied  with  the  erection  of  a  large  nun 
ber  of  the  older  and  larger  buildings  of  Hamilton,  amongst 

them  the  Citv   U:>]\    mH;,!,  u  .>  ..,,.,.i,.,i  ,,„,i..,  i,;.   < ..;,..... 

in  1888-89. 

Major  J.  A.  UcLaiiccy,  ii.Sc,  reporud  missing  and  be- 
lieved killed,  was  a  member  of  the  firm  of  Lighthall  &  Ue- 
Lancey.  Vancouver.  He  went  to  the  front  with  a  Nova  Sco- 
tia regiment,  was  twice  wounded,  twice  mentioned  in  de- 
satches.  and  was  recently  awarded  the  Military  Cross.  Major 
DcLancey  was  at  one  time  in  charge  of  one  of  the  plants  of 
the  Panama  Canal.  He  was  an  associate  member  of  the  Cana- 
dian Society  of  Civil  Engineers. 

Mr.  Henry  K.  McKenzic.  who  lor  many  year- 
a  prosperous  building  and  contracting  business  at  Estevan. 
Sask..  died  recently  at  Rochester.  Minn.,  following  an  opera- 
tion. The  late  Mr.  McKenzic  was  born  at  St.  Stephens.  X.B.. 
thirty-nine  years  ago.  He  spent  his  early  manhood  in  Min- 
neapolis, and  went  to  Estevan  about  twelve  years  ago.  There 
he  established  a  successful  business,  his  contracts  including 
many  of  the  larger  puldic  luitldings  in  that  part  of  the  r>v>- 
vince. 

LieuleiiaiU-Luloiu.  .,.,,,^,  ',',  .  .>,v«..ii.  uie  «eii-Kii.i\vn 
architect,  of  Hamilton.  Ont..  who  went  overseas  in  command 
of  the  86th  Machine  Gun  Battalion,  has  been  reported  killed 
in  action.  The  late  Colonel  Stewart  was  born  in  Covington. 
Ky..  about  46  years  ago.  .\s  a  child  he  went  with  his  parents 
to  Toronto,  and  later  to  Hamilton,  where  he  had  since  re- 
sided. He  studied  architecture  under  his  father,  and  later 
took  a  course  at  Cleveland.  Ohio,  where  he  graduated.  Re- 
turning to  Hamilton,  he  entered  into  partnership  with  his 
father,  and,  upon  the  latters  death,  formed  a  partnership  with 
W.  P.  Witton.  They  planned  a  number  of  public  school*  »nd 
other  large  buildings  in  Hamilton,  among  them  lb 
Armories  and  the  Collegiate  Institute,  and  were  rec.  - 
V 's  leading  firms  i^i  architects. 


Contracts   Department 

News     of    Special    Interest    to    Contractors,    Engineers,    Manufacturers    and 

Dealers  in  Building  Supplies 


Waterworks,  Sewerage   and 
Roadways 

Amherstburg,  Ont. 

Town  Comicil  plan  scwiiRc  extension. 
Chairman,  Mayor  Park. 

Town  Council  plan  waterworks  ini- 
l)rovenicnts.     Chairniaji.  Mayor   Park. 

Byron,  Ont. 

L'tilitics    commissioners.    City    t  ouncil, 
])lan  waterworks  extension  costing  $.■;. ()()(). 
Su|>erinten<lent.     E.    V.    Liuchanan,     City 
Hall. 
Hamilton,  Ont. 

Engineer's  report  adopted  recommend- 
ing additional  steam  and  electric  units, 
costing  $107,000,  for  Ueacli  inmiping  sta- 
tion.    City  Engineer.  E.  R.  tjray. 

London,  Ont. 

City  Council  plan  construction  of  pave- 
ments.    Engineer,   H.  .'\.   Brazier. 

Uoard  of  llealtli  has  ordered  sanitary 
sewer  on  Maitland  .Street,  and  City  Coun- 
cil plan  to  lay  same  this  summer.  iMigi- 
nccr.  ]  1.  .\.   lirazier. 

Merritton,  Ont. 

Clerk  of  Town  Council,  K.  Clark,  will 
call  tenders  shortly  for  supply  of  sewer 
pipe  and  about  (5,000  yards  of  concrete 
paveinent. 

Middleton  Township,  Ont. 

Township  Council  i>lan  impr(i\  ciiicnts 
I  in  Mills  and  .South  Norwich  drains. 
Clerk,  D.  W.   White,  Courtland. 

North  Norwich  Township,  Ont. 

I!y-law  passed  for  ccmst ruction  of  Lin- 
art  drain.  Council  also  plan  to  repair 
township  roads.     Clerk,  Charles   E.   Bnr- 

,gess,  Burgessville. 

St.  Thomas,  Ont. 

Tenders  received  by  engineer.  M.  Pcr- 
guson.  until  April  2()  for  construction  ol 
cement  walks  and  curbin.gs  for  the  city 
this  year. 

South  Norwich,  Ont. 

Tenders  received  by  clerk.  .\le.\.  Mc- 
!'"arlane.  Otterville,  until  May  7.  for  con- 
struction of  Singer  drain,  including  lO.OOO 
feet  of  tile  for  Townshi])  Council. 

Sutton,  Sask. 

Secretary-treasurer.  G.  E.  Saywell, 
Mazenod,  receiving  tenders  for  $120,000 
road  work  for  Rural  Municiiiality  of  Sut- 
ton  No.  103. 

Toronto,  Ont. 

Works  Commission  R.  L'.  Harris  has 
recommended  the  construction  of  a  sewer 
on  Don  Esplanade  and  Front  Streets,  es- 
timated cost  $I."),000.  Secretary,  T.  Mc- 
Queen. 

York  Township,  Ont. 

Tenders  close  May  .I  for  trenching,  lay- 
ing, jointing,  and  testing  water  mains, 
etc..  for  the  Township  Council.  Plans 
and  specifications  at  ofhce  of  engineer,  b. 
Barber.  40  Jarvis  Street,  Toronto. 

CONTRACTS    AWARDED. 

London.  Ont. 

The    ririck     Manufacturing     (nnipany. 


1)21  William  St.;  VV.  Heanian  &  Son, 
York  St.;  W.  Copp,  <Xi  York  St.,  and 
Hayman  &  Mills,  2S0  Maitland  St.,  have 
been  awarded  contracts  by  the  city  for 
supplying  tile  sewer  pipes.  Engineer,  H. 
.\.  Brazier. 

The  following  contracts  have  been 
awarded  for  the  construction  of  pave- 
ments, costing  $82,000,  for  the  city: 
b'oundations,  W.  J.  Boss,  853  Maitland 
St.;  asphalt.  Imperial  Oil  Company,  .''iG 
Church  St..  Toronto:  cement.  Hayman  & 
Mills,  280  Maitland  St.,  and  W.  Copp,  9;i 
York  St.  City  Engineer  H.  A.  Brazier 
will  supply  the  dressing. 

Mitchell  &  Mohan.  .10:!  King  .St..  has 
general  contract  for  sewer  extension  for 
City  Council.      Engineer.  H.  .\.  Brazier. 

Moncton,  N.B. 

\\'arren  Bituminous  Paving  lom|)any 
of  Ontario.  Ltd.,  McKinnon  Building, 
Toronto,  have  been  awarded  contract  for 
40,000  s(piarc  yards'of  pavement,  costing 
$110,000.  for  the  city,  .\rchitect,  j.  1". 
Masters. 
St.  Lambert,  Que. 

The  contract  for  concrete  pipe  fur 
trunk  sewer  has  been  awarded  to  the 
Ideal  Concrete  Products  Company  of  this 
town.  In  the  "Contract  Record"  of 
.April  4  it  was  incorrectly  .stated  that  the 
contract  had  been  awarde<l  to  the  Ideal 
Construction  and  General  .Supply  Com- 
pany, 211  McGill  St.,  Montreal.  The 
town  engineer  is  IT.  .\.  Gibeau. 

Woodlands.  Man. 

Simi^son  &  Shepman,  Winnipeg,  secre- 
tary-treasurer. Mayor  J.  Proctor,  and 
Jones  &  Jones,  Warren,  have  been  award- 
ed contract  for  road  construction  for  the 
Township  Council. 


Railroads,  Bridges  and  Wharves 

Antigonish  County,  N.S. 

Tenders  received  by  commissioner, 
Hon.  E.  H.  .Armstrong,  for  the  construc- 
tion of  three  wooden  bridges  for  the  Pro- 
vincial Department  of  Public  Works  and 
Mines,  Halifax.  Plans  and  specifications 
at  office  of  Provincial  Engineer,  Halifax. 
or  Boyd  &  McGillivray.  St.  .Andrew's; 
.\Iex.  McPherson,  Cloverville.  and  Dun- 
can Chisholm.  .'\nti,gonish. 

Brockville.  Ont. 

Grand  Trunk  Railway,  head  ofiice, 
Montreal,  Brockville  Division,  will  short- 
ly start  work  on  subway  near  here. 

Canora,  M^n. 

Canadian  Xorthern  Railway  plan  stock 
yard.     .Address.  Mr.   Eraser,   C.N'.K.   Sta- 
tion, Edmonton. 
Ceeoee,  Sask. 

The  erection  of  a  $:!.700  bridge  over 
.Saskatchewan  River  is  planned. 

Cobourg,  Ont. 

Plans  prepared  and  tenders  will  lie 
called  soon  for  erection  of  cement  and 
iron  bridge,  costing  $.'!..")00,  for  Town 
Coutjcil.     En.gineer.  Geor.ge  .Armour. 

Dauphin,  Man. 

The   Canadian    Ncirtliern    Kailwaj'   plan 


extension  to  platfonh  and  store  building. 
Cost,  $8,500.  Address,  Mr.  Eraser,  C.N". 
R.  Station,  Edmcjnton. 

Hamilton.  Ont. 

C.  Wetteran  lias  drawn  plans  iur  al- 
terations costing  $15,000  to  building  for 
the  Canadian  Pacific  Railway  Company, 
Windsor  Street  Station,  Montreal. 

Manitoba,  Province  of. 

The  Canadian  .Northern  Railway  plan 
improvements  to  water  system  at  Togo, 
Strevel,  and  Roblin,  at  cost  of  $3,000  in 
each  case.  Address,  Mr.  Eraser,  C.N.R. 
.Station,  Edmonton. 

Pakowki,  Alta. 

Canadian  Pacific  Railway  Company 
plan  railway  station.  Manager  at  Cal- 
gary. 

Port  Mann,  B.C. 

Canadian  Northern  Railway  plan  erec- 
tion of  15  or  20  cotta.ges  for  employees. 
.\ddross.  Mr.  Eraser,  C.N.R.  Station,  Ed- 
montcni. 

Red  Deer  River.  Alta. 

Provincial  Department  of  I'ublic 
Works.  I'arliament  Buildings.  Edmonton, 
or  C.  VV.  Wilkinson,  Jenner,  jdan  erection 
of  bridge. 

Saskatchewan,  Province  of. 

The  C'anadian  Northern  Railway  plans 
erection  of  seven  $1,200  frame  section- 
houses  this  year.  Engineer,  Mr.  Eraser, 
(.'..X.R.  Station,  Edmonton. 

Winnipeg,  Man. 

Plans  and  specifications  for  a  $200,000 
steel  and  concrete  bridge  to  be  erected  by 
the  City  Council  over  the  Assiniboine 
River  are  with  the  assistant  engineer;  W. 
.A.  .Aldridge.  Engineer,  W.  P.  Brereton, 
22:i  James  Avenue. 

CONTRACTS    AWARDED 

Harrow.  Ont. 

James  McGill,  Harrow,  has  the  cement 
and  the  Canadian  Bridge  Company,  pur- 
chasing department,  Walker  Road,  Walk- 
erville,  has  the  steel  contract  for  the 
$8,000  bridge  for  the  Municipal  Council. 

Tilbury  North  Township,  Ont. 

The  Stratford  Bridge  and  Iron  Com- 
pany, [11-97  Erie  St.,  Stratford,  have  the 
steel  contract  in  connection  with  the 
erection  of  four  bridges  for  the  Township 
Council. 


Public  Buildings,  Churches 
and  Schools 

Beauport,  Que. 

The  curate.  L.  .A.  Deziel,  is  receiving 
tenders  until  noon,  .April  28,  for  interior 
work  costing  $76,000  for  a  church  owned 
by  the  parish  of  Beauport.  Plans  and 
specifications  with  the  architects,  Tan- 
guay  &  I.eb..n,  20  D'.Aiguillon  St.,  Que- 
bec. 

Creekford.  Alta. 

Public  School  Board  plan  erection  of 
a  school.  Address.  D.  E.  Macl.can.  R.R. 
N(i.  :>,  Strathcona. 
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A  Notable  Piece  of  Work 

I.\  this  i.s.siic  appoar.s  the  last  of  a  series  of  six 
articles  dcalins-  with  the  l)ij>-  aqiiediict,  now  ncar- 
i<v^  completion,  to  carry  in  the  water  supply  of  the 
(ireater  ^\'innipc^■  Water  District.  T!)ese  articles 
have  been  specially  jMeparcd  for  this  journal  hy  the 
assistant  and  division  engineers  of  the  District's  engi- 
neering!: staff.  They  cover  very  fnllv  the  main  featnrcs 
in  the  con.stntction  and  huildinjj  of  the  aqueduct  that 
have  made  it.  from  a  contractor's  ])oint  of  view,  a  de- 
cidedlv  notable  achievement.  The  articles  have  been 
written  essentially  for  the  contractor,  and  the  elements 
of  design,  either  structural  or  hydraulic,  ha\e  been  pur- 
posely omitted,  so  that  the  more  practical  considera- 
tions mii^ht  receive  fuller  recoj;nition.  The  majority 
of  our  readers  are  interested  in  tile  way  thinj^s  are  actu- 
ally done,  and  for  this  reason  we  commend  to  tliem 


llii.>  series,  wluch  pnnidc.s  an  authoritative  account  oi 
the  methods  and  schemes  adopted  by  proj(rcssive  con- 
tractors on  a  work  in  many  places  difficult  and  pt-r- 
plc.xinj^. 

The  scheme  for  .supplyinfj;  water  to  Winnipejj  and 
the  environs  is  one  of  the  really  1>ifj  projects  under- 
taken within  recent  years  on  this  continent,  for  the 
buildinfj^  of  a  clo.sed  concrete  waterway,  85  miles  in 
extent,  throuj^h  a  country  larjjely  muskeg,  flat  and 
poorly  drained,  is  no  mean  jtjb.  Credit,  in  j;reat  mea- 
sure, is  due  to  the  contractors'  and  the  Distritt's  stafls 
for  the  projjress  and  the  iiigh  quality  of  workmanship 
that  obtains  under  tiiese  tryin;j  conditions.  I-'nrther 
credit  is  due  for  the  manner  in  which  the  entire  pro- 
ject has  been  orjjanized  and  for  the  way  in  which  the 
orj^anization  has  set  about  overcoming  the  difficulties 
that  have  crei)t  u|)  as  the  work  proceeded. 

*  lie  « 

Our  articles,  concluding  with  the  one  in  this  issue. 
have  outlined  the  general  features  of  the  work,  the 
organization  of  the  contractors,  and  the  methods  of 
excavating  and  concreting  adopted  on  the  various  con- 
tracts. The  progress  of  the  work  has  been,  in  general, 
up  to  .schedule.  Where  contractors  have  failed  to  live 
up  to  the  program  outlined  they  are  taking  measures 
to  install  extra  mechanical  equipment  to  ensure  greater 
speed.  Certain  circumstances  have  exerted  retarding 
influences,  of  course,  such  as  the  general  shortage  of 
labor  and  the  fact  that,  according  to  the  contract 
terms,  resident  labtjr  must  be  employed  whenever 
possible.  The  characteristics  of  the  eastern  portion 
of  the  territory,  through  muskeg  and  poorly-drained 
Hat  areas,  also  retarded  progress ;  the  speed  and  energy 
exhibited  by  the  contractor  on  contract  30  is,  perhaps, 
in  part  attributafjle  to  the  open  prairie  country,  which 
enables  a  smaller  force  to  accomplish  as  much  as  a 
larger  force  in  the  more  difficult  peat  and  muskeg 
regions. 

The  contractor's  organizations,  as  described  in  th< 
second  article.  March  7  issue,  have  been  arranged  to 
get  the  best  results  and  the  maximum  progress  by 
proper  co-ordination  of  administrative,  construction, 
and  camp  units.  The  arrangements  J'or  men.  so  far  as 
boarding  and  camping' are  concerned,  are  as  nearly  as 
possible  ideal.  The  telephone  is  the  chief  factor  in 
providing  the  proper  co-operation  of  field  offices  and 
headquarters,  so  that  dailv  reports  can  be  the  rule.  In 
addition  to  the  organization  and  arrangements  evolved 
bv  the  contractors,  the  District  authorities  themselves 
have  undertaken  a  great  dcj^l  that  concerns  the  project 
as  a  whole.  The  most  notable  has  been  the  construc- 
tion and  operation  of  a  complete  standard  railway  line 
to  provide  transportation.  Another  distinctive  feature 
of  the  work  was  the  supplying  of  graded  aggregate  to 
the  contractors  bv  the  District  forces.  The  details  of 
the  scheme  and  the  advantages  derived  therefrom  are 
described  in  the  first  article,  appearing  in  our  issue  of 
February  28,  and  in  an  editorial  comment  of  March  7. 


The  notable  feature  of  the  excavai......  ,. -  >  ,.; 

lined  in  the  third  and  fourth  articles,  is  the  universal 
use  of  machinery  with  hand  labor  employed  for  trim- 
ming of  the  trench  only.  The  different  conditions  at 
the  varitnis  camps  have  naturally  varied  the  types  of 
machines  and  the  methods  of  doing  the  work.  .Ml 
forms  of  excavating  machines  are.  however,  in  e\  i 
dence.  One  contractor  makes  verv  wide  use  of  "walk- 
ing dredges."  which  have  been  found  very  effective 
and  accurate;  also  useful,  as  well,  for  backfilling. 
Steam  shovels  have  been  used  in  other  camps  almost 
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cxclusixely,  vvliile  draj^'  lines  ha\e  l^eeii  tht  principal 
excavating  machinery  in  still  others.  The  types  of 
machines  and  their  applications  have  been  varied,  ac- 
cordin.ij  to  the  nature  and  depth  of  cut  and  local  condi- 
tions. Drainajje  and  quicksand  problems  have  intro- 
duced special  difficulties  in  some  places,  callinj^'  for 
varied  solutions. 

The  concreting-  operations  have  demanded  methods 
and  equipment  as  diverse  as  those  for  excavating,  and 
the  contractors  show  a  high  degree  of  iriitiativ'e  and 
resourcefulness  in  evolving  the  most  suitable  ideas. 
The  fifth  and  sixth  articles,  in  the  last  and  the  present 
issues  res])ectively,  describe  these  operations.  The 
general  principles  of  constructing  the  arches  and  in- 
verts are  the  same,  but  the  methods  of  performing 
these  operations  are  suited  to  individual  requirements 
and  conditions.  The  reader  is  referred  to  the  text  and 
illustrations  for  details. 


As  is  only  to  be  exjjected,  the  methods  intended  to 
be  used  have,  upon  application,  proven,  in  many  in- 
stances, inade(|Hate  or  unsuitable.  I'urtlier,  unfore- 
seen circumstances  and  inevital)le  conditions  have 
made  revision  of  processes  necessary,  or  have  caused 
the   introduction   of   new   kinks.      ^lanv   of   these   are 


Consignees  Can  Help  in  Overcoming 
Freight  Congestion 

Tlll'^  freight  congestion  which  has  existed  in  Can- 
ada for  Some  time  has  caused  inconvenience 
throughout  the  country  generally,  and  in  many 
cases  serious  losses.  The  C.P.R.  Company,  in 
view  of  these  conditions,  are  a])pealing  for  the  c<j- 
operation  of  their  customers,  in  an  endeavor  to  intro- 
duce a  greater  element  of  thrift  into  the  transportation 
problem.  They  point  out  that  much  more  tonnage 
Could  be  handled  with  the  existing  locomotive  ])ower 
and  terminal  facilities  if  cars  were  loaded  to  capacity 
instead  of  being  so  often  only  two-thirds  or  half  full. 
Many  consignees  order  less  than  the  full  carload  of 
freight,  often  merely  the  minimum  allowed  under  the 
classification.  It  would  materially  help  to  solve  the 
])roblem  of  congestion  if,  in  placing  orders,-  consignees 
would  order  enough  to  fill  a  car  to  capacity  instead  of 
the  minimum,  which  very  often  does  not  represent 
n-iore  than  half  a  carload.  Canadian  business  men  are, 
therefore,  being  urged  to  co-oi)eratc  with  the  railways 
in  their  endeavor  to  increase  the  existing  carrying 
capacity,  by  using  to  better  advantage  the  present 
available  rolling  stock.  Light  bulky  commodities,  of 
which   there  are  manv.   should  be   loaded  to  the  full 
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The  capacity  and  average  load  per  car  in  tlie  years  1907  and  1915  respectively. 
Th^  failure  to  carry  capacity  loads  causes  a  deaith  ot  cars. 


aniplv  descril)ed.  To  show  how  a  revision  of  plan  may 
save  money  and  labor,  we  repeat  a  very  simple  instance 
given  in  this  week's  article.  At  the  beginning  of  the 
job  the  the  narrow  gauge  tracks  from  the  main  line 
past  the  mixer  were  laid  on  trestles  four  to  six  feet 
above  the  ground  level,  which  necessitated  the  placing 
of  the  mixer  very  high  up.  Later  it  was  found  that  the 
gasoline  locomotives  could  climb  a  1 :20  grade  with 
full  load,  so  that  the  trestle  was  replaced  by  a  graded 
a|)proach,  rising  to  the  elevation  of  the  rnain  line  at  the 
junction  i)oint.  A  saving  in  the  use  of  skilled  labor 
was  thereby  effected,  as  well  as  a  saving  in  time  due  to 
loading  the  mixer  at  ground  level.  These  articles, 
covering  the  construction  details  of  the  aqueduct,  al- 
though a])plying  to  work  on  a  large  scale,  ccjntain 
ideas  of  worth  to  any  contractor.  'Lhey  are  eminently 
practical,  and  their  authorship  is  a  stam])  of  authority. 
Moreover,  they  do  not  praise  unduly  the  good  work 
and  gloss  over  the  bad.  In  more  than  one  instance  the 
author  has  noted  errors  of  judgment  on  the  part  of  one 
cjr  another  contractor,  and  pointed  out  where  a  revision 
of  plan  would  mean  profit  to  ali.  This  im]:)artial  atti- 
"'v'o'rVs"  L."^  the  authors  makes  the  articles  all  the  more 
rccomniendefrti.^I'i  ^  work  of  this  magnitude  it  would  be 
on  Don  Esplanade  and  that  no  weak  poiijts  developed.  The 
timated  cost  $i,->.oon..  Sccrc.were  .SO  few,  and  that  these  were 
Q"*^''"-  -ntly  and  effectively.       ' 

York  Township,  Ont. 

Tenders  close  May  ."i  lor  trenchinf^.  la^-^ 
ins.    jointing,    and    testiiis    water    mains,        nnhlished   a    booklet 
etc..   for    the    Township    Council.      Vlan.s*^  publisnea  a   booklet 
and  specifications  at  office  of  Cnsineer.  !•".  'fe  of  Engineering  and 
Barber.  40  Jarvis  Street.  Toronto.  m   of  the   univei;sity. 


cubic  capacity  u{  cars.  Heavier  freight  should  be 
loaded  to  the  full  carrying  capacity,  which  is  10  per 
cent,  in  excess  of  their  stencilled  capacity. 

The  following  figures  are  taken  from  the  railway 
statistics  of  the  Dominion  of  Canada,  issued  by  the 
Deputy  Minister  of  the  Department  of  Railways  and 
Canals,  and  cover  all  the  railways  of  Canada : 

Increase. 
I<t07.  lill.j.     Percent. 
Total    tons    freight    car- 
ried one  mile    1  l.()S7. 71  I.S.JO      I7.()til.:!00,72:i        ."il.l 

-'\ggTegate     capacity    of 

freight  cars  (in  tons)  2.'.)08,'.»o:!  i;,;:;l.2(i.-)     j:;i.-l 

Total  freight  cars..  . 10.1, .540  aOl.fiOO       Ul.l 

The  drawing  herewith  indicates  the  capacity  and 
the  a\erage  load  in  the  \ears  1907  and  1913. 

It  will  be  noted  that,  while  the  average  car  cai)acity 
was  increased  5.8  tons,  the  average  load  was  only  in- 
creased three  tons,  48  per  cent,  of  the  additional  capa- 
city provided  not  being  used.  The  C.P.R.  i)oint  out 
that,  by  increasing  the  average  car  load  to  23.4  tons,  or 
five  tons  more  than  during  1915,  the  result  would  be 
equivalent  to  the  placing  of  54,800  additional  cars  in 
service. 
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Mount  Royal  Tunnel   Opened 

T'.ie  Canadian  Society  of  Civil  luigineers,  the  Mont- 
real Builders'  Exchange,  the  Harbor  Commissioners, 
the  engineering  department  of  McGill  University,  and' 
various  railways  were  represented^  at  the  unofficial 
opening  of  the  Mount  Royal  Tunnel  of  the  C.N.R.  on 
.\|)ril  21.  .\  large  number  of  passengers  made  the  trip 
■through  the  tunnel. 
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Constructional  Details  of  Big  Aqueduct 

The  Last  of  a  Series  of  Articles  on  the  Contracting  Features  of  the 
Winnipeg  Waterway — The  Equipment  and  Methods  for  Concreting  on 
Contracts  32,  33  and  34 — Travelling  Chutes  and  Form   Carriers   Used. 

By  W.  R.-  Davis' 


T 1 1  IS  is  the  sixth  of  a  series  of  six  articles  describ- 
inj^-  the  ccjiistniction  of  the  85-mile  a(|ucfhict 
section  of  the  (ircater  \Viiini|)efj  water  siijiply 
conduit.  The  previous  articles  describe  the  ^e^- 
cral  features  of  the  ])roject,  the  contractors'  organiza- 
tion, and  the  methods  of  excavation  and  of  backfillinj^. 
li>  our  last  issue  the  article  by  John  Armstrong  dealt 
with  the  contractors'  methods  of  concreting  on  con- 
tracts Nos.  30  and  31,  wlierc  the  equipment  and  meth- 
ods used  have  hitherto  hAMi  different  from  those  used 
on  contracts  32,  33,  and  34,  which  are  outlined  herein. 

The  aqueduct  trench  was  roughly  excavated  on  the 
contracts  under  discussion  by  means  of  drag-line  ma- 
chines, and  to  a  depth  not  closer  to  grade  than  six 
inches.  The  remaining  material  was  afterwards  re- 
moved by  hand  immediately  ])rior  to  the  pouring  of 
concrete.  On  contract  22  the  trench  varied  in  depth 
from  four  to  eight  feet,  and  on  contract  33  from  two  to 
twelve  feet;  on  contract  34  it  was  in  some  places  as 
deep  as  23  feet. 

Layout  of  Plant  for  Concreting 

I'ig.  1  siiovvs  the  general  layout  of  one  of  llic 
mixing  ])lants,  which  consists  of  one  three-quarter 
cul)ic  yard  London  side-loading  mixer,  e<|ui])])ed  with 
a  iiair  of  steel  runners,  extending  from  the  side  of  the 
machine  down  to  the  ground  level,  to  i)ermit  of  tlie 
power-loading  skip,  whicii  on  the  standard  type  mixer 
is  fastened  rigidly  to  tiie  side  of  the  machine,  t(i  be 
elevated  to  an\-  height  at  which  the  plant  may  have  to 
work. 

The  sand  and  gravel  storage  ])latforms  are  built  of 
3  in.  .\  12  in.  x  20  ft.  lumber,  laid  lengthwise  on  cross- 
linil)ers,  cut  alonsj-  the  right  of  wav  in  tlu-  immediate 
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Fig.  1— Typical  concreting  plant  layout. 

\icinit\.  These  platfornis  are  from  300  to  51XJ  feet 
long  and  12  feet  wide,  and  set  from  two  to  three  feet 
below  the  level  of  the  District's  railwav  track,  to  en- 
sure free  dumping  of  the  material. 

The  cement  sheds  are  30  ft.  x  10  ft.  in  size,  and 
have  sliding  windows  on  the  track  side  and  a  large 
sliding  door  at  the  mixer  end.  These  sheds  are  built  in 
sections  to  facilitate  their  transportation  from  one  loca- 
tion to  another. 


Construction  track  of  20-pound  steel  and  36-inch 
gauge  is  laid  alongside  the  sand  and  gravel  platform, 
and  steel  hopper  dump  cars  of  one  cubic  yard  capacity 
are  used  to  convey  the  aggregate  from  any  part  of  the 

])latform  to  the  mixer  loading  skip. 

Water  from  Ditches  Supplied  to  Mixer 

Water  from  the  railway  ditches  and  borrow  pit.s  in 
the  immediate  vicinity,  which  are  dammed  up  during 
the  dry  season,  is  supplied  to  the  mixer,  nntler  pres- 


Fig.  2- 


Puuring  a  45  ft.  pioneer  arch  by  means  of  steel  chute  suspended  from 
a  travelling  carrier. 


Division  Enelneer. 


sure,  by  means  of  an  Atlas  Deming  pump  and  type 
K.B.B.  2  h.p.  Middleton  engitie.  attached  •  ■  ^'Vi-.".:.l- 
lon  pressure  tank. 

This  portion  of  the  plant  is  generally  >ei  u;)  un  the 
south  railway  berm,  opposite  the  mixer,  and  the  deliv- 
ery pipe  is  laid  through  the  ballast  under  the  railway 
track. 

At  the  beginning  of  the  job  the  siding  track  branch- 
ing out  from  the  main  line  and  running  past  the  mixer 
was  laid  on   a  trestle  about   four  or  six   feet  above 
ground  level.    This  arrangement  made  it  neces-:; 
set  the  mixer  very  high  up. 

Later  it  was  found  that  the  gasoline  looonioiixe 
used  for  transporting  the  c<Micrete  ha<l  no  difficulty  in 
climbing  a  grade  of  about  1  :3)  with  its  customary  load, 
and  the  trestle  work  was  suj)planted  by  a  graded  ap- 
proach, commencing  at  about  ground  level  at  the  mixer 
and  rising  to  the  elcxation  of  the  main  line  a'  •'■(■  •■•'■  ■ 
tion  with  it. 

Grading  Instead  of  Trestle  Saves  Time  and  Labor 

This  grading  can  be  done  with  ordinary  labor,  while 
the  building  of  the  trestle  work  required  more  or  less 
skilled  labor.  The  change  also  meant  a  considerable 
saving  of  time  in  charging  the  mixer,  to  sav  n  "thin-  of 
the  saving  of  cribbing  for  that  machine. 

i'he  main  transi)orting  track  is  laid  o,,  .>,,  v.,.....i.k- 
nient  paralleling  the  acpieduct  trench,  made  from  the 
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s|)uil  excavated  from  the  trench.  The  height  of  this 
embankment  above  ground  level  depends  upon  the 
"depth  of  the  trench  in  which  the  a(|ueduct  is  built,  and, 
so  far  as  possible,  is  so  arranged  that  the  chutes  to  the 
forms  have  the  proper  slope  to  ]5erniit  t*lie  concrete. to 
flow  freely  into  the  forms. 

With  each  set-up  of  the  mixing  i)lant  1.800  feet  of 
ac|ueduct  (each  side  of  the  mixer)  can  be  comiileted 
economically.  Beyond  this  distance  the  haul  is  too 
long  to  keep  the  mixer  working  up  to  its  capacity. 

Numerous  styles  of  chutes  have  been  tried  out  on 
this  job.  The  contractor's  su])erintendent,  Mr.  Wil- 
liam Smaill,  designed  and  built  the  one  shown  in  use  in 
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3ccT]on  A  A 
Fig.  3— Frame  used  for  truing  and  setting  invert  profiles. 

I'ig,  2.  This  type  has  proven  itself  the  one  best  adapt- 
ed for  pouring  the  arch  concrete.  The  carrier  for  this 
chute  runs  on  20-poun(l  steel  rails,  spiked  to  3  in.  x  10 
in.  planks  laid  alongside  the  invert  concrete,  and  which 
track  also  carries  the  outside  arch  form  travellers.  The 
steel  chute,  being  collapsible,  can  easily  be  extended  t  ■ 
any  length  required,  raised  or  lowered,  A  short  cha 
and  hook,  fastened  to  the  bottom  of  the  hopper  portion 
of  the  chute,  serves  to  anchor  the  chute  to  the  dinky 
track. 

A  somewhat  less  complicated  chute  carrier  is  used 
when  pouring  invert  concrete.  This  consists  of  a  frame 
travelling  on  two  wheels  running  tandem  in  the  bot- 
tom of  the  trench  on  the  side  nearest  the  construction 
track.  The  chute  portion  is  identical  in  design  to  ilie 
one  used  for  arch  pouring,  but  is  extended  so  as  to  pre- 
vent a  big  drop  of  tlie  concrete  free  in  air. 

Two  Cars  Keep  Mixer  in  Continuous  Operation 

In  order  to  keep  the  mixer  in  continuous  operation 
two  cars  are  used,  one  on  either  side  of  the  mixer,  for 
transporting  the  aggregate  to  the  mixer;  while  one  of 
these  cars  is  being  diunped  into  the  mixer  loading  skip 
the  other  is  being  loaded.  Excepting  during  the  very 
hot  weather,  or  when  the  mixer  is  run  more  than  ten 
hours  continuously,  two  gangs  of  three  men  each,  load- 
ing aggregate,  one  man  handling  the  cement  and  one 
mixer  engineer,  with  an  assistant  to  add  the  water  to 
the  mix  and  to  dump  the  concrete  into  the  transporting 
cars,  can  keep  the  mixer  running  without  interruption. 

The  mixing  is  done  under  the  supervision  of  an 
assistant  inspector,  in  the  employ  of  the  District.  To 
ensure  the  uniform  loading  of  the  batches,  the  aggre- 
gate cars  are  marked  on  the  inside  with  paint  or  a  line 
of  punch  marks,  to  indicate  the  level  to  which  they  are 
to  be  filled.  The  cai)acity  of  these  cars  '>eing  consider- 
ably in  excess  of  the  sizes  of  batches  mixed  (16  to  IS 


cubic  feel)  the  centre  of  gravity  is  rather  low  down  in 
the  cars,  and  in  order  to  facilitate  dumping  it  was  found 
advisable  to  equip  them  with  false  bottoms. 

Machines  were  tried  for  counting  and  tying  up  the 
em])ty  cement  sacks,  but  did  not  prove  satisfactory  for 
several  reasons,  chief  of  these  being  the  fact  that  the 
tie  wires  would  break  under  the  ties.  This  work  is 
now  being  done  by  the  man  who  empties  the  cement 
into  the  loading  skip  and  after  the  day's  pouring  is 
finished. 

Gasoline  Dinkies  Haul  Concrete 

Three-ton,  2Z  h.p.,  gasoline  locomotives,  eciuipped 
with  friction  drive  for  variable  speed  transmission, 
haul  the  carloads  of  mixed  concrete  from  the  mixer  to 
the  forms,  the  cars  being  similar  to  those  used  for 
conveying  aggregate  to  the  mixer,  as  previously  de- 
scribed. Three  cars  are  used  for  short  hauls  and  four 
cars  for  the  longer  hauls.  These  dinkies  have  given 
excellent  service. 

The  design  of  the  aqueduct  calls  for  construction 
of  the  structure  in  two  operations — first,  the  invert  or 
floor,  and,  second,  the  arch.  The  former  is  poured  in 
alternate  sections,  15  feet  long.  Steel  or  wooden  end 
forms,  or  so-called  profiles,  are  used  for  this  purpose. 
They  are  made  in  two  halves  (upper  and  lower),  to 
admit  of  an  expansion  joint  and  the  placing  thereon  ot 
a  waterstop  of  20-gauge  copper,  six  inches  wide,  and 
equal  in  length  to  the  width  of  the  invert.  When  bolted 
together  these  profiles  are  shaped  to  the  contour  of 
the   invert   and   are  connected   in   pairs   with   channel 
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Fig.  4— Finishing  a  15  ft.  closure  invert  pad. 

irons  at  their  ends.  These  are  set  to  grade  and  centre 
stakes  given  by  'the  engineer  field  party  by  means  of 
a  wooden  frame,  explained  in  Fig.  3.  Immediately 
after  these  forms  are  filled  the  concrete  is  screeded 
with  an  angle  iron  17  feet  long  and  having  a  handle  at 
each  end.  The  screeding  iron  is  started  from  the  mid- 
dle of  the  invert  and  worked  first  upward  to  the  right 
and  then  to  the  left  outer  edge  of  the  pad  by  a  slow 
see-sawing  motion,  care  being  taken  that  the  concrete 
does  not  pile  up  in  front  of  the  screed  so  that  it  will 
flow  over  it  or  cause  the  iron  to  rise  or  sag  because  the 
l)ad  is  not  full  enough.  Men  experienced  in  this  work 
will  make  a  good  job  of  the  screeding  by  going  twice 
t)ver  the  .surface.  Sometimes  a  light  screed  of  wood  is_ 
used  for  the  second  treatment. 

Reinforcement  Worked  Into  the  Concrete 

If  the  invert  requires  to  be  reinforced (  as  is  the  case 
on    some   sections)    the    reinforcement,   consisting    of 
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s(|iiari.'  twisted  hars,  can  best  lie  WDrked  into  ...^  

t-rctf  ininifdiatcly  after  the  form  is  filled,  as  the  i)ro|)er 
location  for  these  hars  is  only  1^  in.  below  the  sur- 
face. Tiiis  tnetliod  will  also  help  to  C(iini)act  the  mix- 
ture, which  in  tliis  portion  of  the  structure  is  jxjured 
with  concrete  of  somewhat  drier  consistency  than  the 
arch  concrete,  so  as  to  permit  accurate  shapin;r  of  the 
pad  surface  witliout  unduly  i)rolonf;inf4  tlie  screedin^ 
])rocess. 

Tile  concrele-placinf(  f;an^;  consists  of  si.x  nun. 
■  luider  a  suI)-foreman.  I'our  of  these  spread,  ratn,  and 
spade  the  concrete,  while  two  men,  stationed  (ju  the 
embankment,  tip  the  cars,  keep  the  ho])pers  clean,  and 
assist  in  .shifting;-  liie  chutes,  the  hop))er  end  of  which 
is  carried,  when  1)ein,L;-  shifted,  on  a  small  Hat  car  kept 
handy  for  this  i)ur])ose. 

The  screedcrs  arc  followed  l)y  a  cetnent  linisher, 
who'  floats  aiul  trowels  the  invert  to  a  smooth  linish 
( I'^ifj".  4).  lie  then  sets  a  IS-foot  strip  of  soft  wood, 
%  in,  X  1;4  i"-.  about  midway  in  the  shoulder  of  the 
invert,  which  constitutes  the  joist  between  in\ert  and 
arch.  'I'liis  wood  strij)  is  intended  to  make  the  joint 
vvater-tii^ht,  and  is  set  half  in  the  invert  and  half  in  the 
arcii. 

Tarpaulins  Protect  Fresh  Concrete 

h'reshly-poured  inverts  are  protected  aj^ainst  "bak- 
ing" in  the  liot  weather  and  aj,(ainst  the  effects  of  rain 
by  means  of  canvas  stretched  on  ■'A"-shai)ed  frames 
made  of  li^jht  poles.  These  covers  are  made  about  17 
or  18  feet  lonj,'',  and  extend  well  over  the  sides  and  ends 
of  the  forms,  and  are  just  hi.i;h  enoufjh  to  allow  the 
finisher  to  work  under  them  when  necessary.  In  cool 
weather  lanterns  may  be  suspended  from  the  rid'.;e 
pole  to  hasten  the  settiui;-  of  the  concrete. 

When  these  pioneer  iiuerts  have  become  set  suffi- 
cientlv,   the   end   forms,  or  profiles,   are  removed  and 
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Fig.  5-Outside  form  carrier  with  form  raised  for  moving. 

invert  shoulders  are  brushed  with  a  stiff  wire  brush  to 
remove  all  laitance  and  to  expose  a  clean,  even  surface. 
The  intermediate  spaces  for  closure  pads  are  then  ex- 
cavated to  tirade  and  filled  with  ctmcrete.  It  is  essen- 
tial that  the  linished  invert  be  continuous  for  a  consid- 
erable distance  ahead  of  the  i)i>urinjj  of  arch  concrete. 

The  arch  forms,  as  well  as  the  steel  profile  forms, 
are  supplied  by  the  lUaw  Steel  Construction  Company, 
of  I'ittsbur.i;'.  They  are  made  in  5-foot  sections,  which 
are  btdted  tojjether.  The  standard  leiii^th  of  arch 
]ioiu-e(l  at  one  operation  is  45  feet. 


Inside  Arch  Form  Rips 

The  in>ide  arch  form- 
frame  steel  traveller,  rmniinj;  on  narrow  ^au}4e  irac* 
l.iid  in  the  centre  of  the  invert  and  equipped  with 
"steamboat"  ratchets  and  radial  tnrn-lmckles  attached 
to  jjfusset  plates,  for  raisin-^,  lovverinjj.  and  adjusting; 
the  form.s  to  their  proper  line  and  elevation.  These 
carriers,  convtyinff  the  forms  for  the  small  sections, 
ire  usually  pushed  ahead  by  hand,  while  those  convey- 


Kig.  fl -Outside  form  carrier  being  moved  by  meant  of  a  windlass. 

inn  tl  1   ihe  lar}j;e  sections  are  equipped  witli 

a  windlass  set  inside  of  the  "A"  frame,  which  winds  a 
dravviui;  cable  anchored  ahead.  A  wooden  shoe  at- 
tached to  the  bottom  plate  of  the  arch  form  prevent* 
its  lower  edj^e  from  damaj^inj^  the  invert  concrete. 
Wooden  spacers  are  used  between  the  shoe  and  the  ties 
of  the  traveller  track.  These  prevent  the  form  when 
set  from  bul^nni.,'-  inward,  while  tie  rods,  equipped  with 
turn-buckles  and  attached  to  the  bottom  gusset  plates. 
prevent  the  form  from  l)ulf(in<^  outward.  Tapered 
holts  are  used  to  tie  the  outer  to  the  inner  form- 
It  has  been  found  advisable  to  set  the  inside  f.  .rm- 
for  the  pioneer  arches  about  a  quarter  of  an  inch  higher 
tiian  the  required  height  of  the  finished  arch  to  allow 
iiir  the  sliglit  settJement  or  adjustment  of  the  form. 
which  seems  to  occur  while  the  concrete  is  being 
poured.  .Some  difficulty  was  experienced  in  setting  the 
inside  closure  forms  between  some  of  the  first  pioneer 
arches  poured,  on  which  no  allowance  had  been  made 
lor  this  settlement.  After  being  set  to  grade  and  lined 
lip,  both  inside  and  outside  forms  are  well  oiled  with 
lorm  oil.     In  consequence  of  this  they  come  out  clean 

nd  yiehi  a  finished  arch  with  a  smooth,  shining  .sur- 

cice. 

The  setting,  as  well  as  the  removal,  of  the  forms 
and  the  work  incidental  thereto  is  being  done  by  two 
gangs  of  six  to  eight  men.  each  in  charge  of  a  sub- 
foreman.  One  of  these  gangs  handles  the  inside  form 
while  the  other  looks  after  the  outside  form. 

Travellers  Carry  Outside  Arch  Forms 

The  outside  forms  are  mo\eil  by  means  of  a  travel- 
ler, built  of  channel  and  angle  iron,  which  stratldles 
the  arch  and  is  run  on  the  same  rails  which  earn*'  the 
chute  trestles.  The  main  features  of  thi.s  traveller  are 
the  revolving  shafts,  of  which  there  are  four.  They 
are  o]>erated  hv  ratchets  with  h^ng  levers  at  the  inside 
end  and  a  capstan  head  at  the  outside  end  <Fig.  5). 
In--'    ip-i'  '    lUiework,   and   near   the   ends   of 
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these  shafts,  short  pieces  of  cable  are  fastened  to  an 
eye-bolt  through  the  shaft,  devices  attached  to  the 
other  ends  of  the  cables  are  run  through  bolt  holes  in 
the  angle  iron  on  the  outside  forms.  The  whole  45-foot 
section  is  then  raised  to  the  desired  height  by  wind- 
ing the  cable  around  the  shaft.  Instead  of  the  cables 
and  devices,  chains  and  hooks  were  originally  used, 
but  it  was  found  that  hooks  of  a  suitable  design  could 
not  be  made  strong  enough  to  prevent  their  bending 
out  of  shape  under  the  load  of  the  forms.  The  cable  is 
better  adapted  for  the  winding  process  than  the  chains, 
for  obvious  reasons,  and  on  a  job  like  this  many  short 
pieces  of  cable  are  available  for  this  work  which  would 
otherwise  be  practically  useless. 

Various  means  of  i^ropelling  these  travellers  have 
been  tried  out  at  different  camps.  I'ig.  6  shows  one  of 
them  equipped  with  a  windlass  for  this  purpose.  In 
this  case  the  cable  is  anchored  to  a  deadman  laid  be- 
hind and  fastened  to  bars  set  into  -the  concrete  invert 
shoulder  at  con\enient  intervals. 

Moving  the  Forms 

.Another  method  used  at  t)ther  camps,  and  which  is 
perhaps  the  most  satisfactory,  is  to  attach  a  cable  in 
the  top  front  channel  beam  at  its  centre  and  to  run  it 
through  a  block  anchored  to  the  dink)-  track  some 
distance  ahead.  The  loose  end  of  the  cable  is  then 
attached  to  the  gasoline  locomotive,  which  draws  in 
the  direction  opposite  to  that  in  which  the  form  is  to 
be' moved.  The  only  objection  to  this  latter  method  is' 
the  fact  that  the  travellers  carrying  the  forms  for  the 
small  sections  jump  the  track  occasionally  on  account 
of  the  side  pull,  but  where  the  large  forms  are  used 
this  system  works  out  very  satisfactorily. 

Heavy  steel  bulkheads  are  bolted  to  both  outside 
and  inside  forms  after  these  have  been  set  in  place, 
and  thus  lend  rigidity  to  these  forms.  Like  the  invert 
forms  previously  described,  these  bulkheads  are  made 
in  two  parts  to  permit  the  insertion  of  a  copper  water 
stop  in  the  expansion  joint. 

The  gang  which  places  the  invert  concrete  also 
looks  after  the  ))ouring  of  the  arches.  The  second, 
fifth,  and  seventh  plates  in  the  second  row  of  plates 


Fig,  7  -Finisher  cleaning  spills  from  inverts  before  pouring  arch. 

from  the  bottom  upwards,  as  well  as  the  top  plates  in 
all  of  the  outside  forms,  are  left  out  to  facilitate  the 
spading  of  the  concrete  until  it  rises  to  the  level  of 
these  openings.  All  the  concrete  is  poured  over  the 
top  of  the  inside  form.  By  thoroughly  spading  the 
concrete  against  both  inside  and  out-side  forms  and  bv 


an  occasional  ta|jping  of  the  inside  of  the  inner  form 
with  a  wooden  mallet  practically  all  pittings  apt  to 
result  from  inclusion  of  air  bubbles  in  the  concrete  are 
avoided.  Eour  c(  mplete  sets  of  outer  and  six  com- 
plete sets  of  inner  forms  are  used  at  each  working 
point. 

Getting  Full  Use  of  Forms 
Because   the    inner   arch    forms   cannot    he   passed 
through  others  in  position  the  arrangements  for  get- 
ting the  full  use  of  these  forms  and  in  order  to  prevent 
one  fouling  another  are  interesting.     It  is  imperative 


Fig.  8~The  largest  arch  section.    "The  Illustration  on  the  left  shows 
the  smallest  section. 

that  the  setting  of  the  forms  be  done  systematically. 
Several  arrangements  have  l)een  suggested  and  tried 
out.  The  procedure  described  l)elow  seems  to  have 
given  the  best  results.  Pioneer  arches  are  built  in 
alternate  spaces  from  1  to  11,  both  inclusive.  So  ^oon 
as  they  can  be  released  the  three  foremost  forms  are 
run  ahead,  the  first  to  space  Ne.  17,  the  second  to  No. 
15,  and  the  third  to  No.  13. 

The  form  foremost  in  position  is  always  poured 
first.  When  they  ha\'e  served  their  purpose  these 
three  forms  are  each  moved  six  spaces  ahead  of  their 
last  position.  This  leaves  the  even-numbered  spaces 
for  the  rearmost  three  forms  which  are  used  for  build- 
ing the  closure  arches.  The  foremost  form  of  these 
latter  three  will  fill  spaces  10,  12,  and  18,  while  the 
second  and  third  take  care  of  6,  8,  and  16 — 2,  4,  and  14 
respectively.  Erom  their  last  po.sition  these  three  rear- 
most forms  are  also  taken  six  spaces  ahead  at  each 
move,  thus  making  the  operation  continuous.  Two 
outside  forms  ser\'e  with  each  set  of  three  inside 
forms. 

Bends  in  the  line  of  the  aqueduct  are  built  in  45- 
foot  chords,  and  the  necessary  fillers  art  put  in  with 
wooden  forms. 

Finishing  Operations 

.\  cement  finisher  is  detailed  to  clean  the  inverts  of 
spoils,  if  any,  and  to  fill  the  holes  left  by  the  tie  bolts. 
As  soon  as  a  set  of  forms  has  been  drawn  a  wooden 
plug  is  driven  into  each  of  these  holes  from  the  out- 
side;  a  fairlv  dry  cement  mortar  is  then  rammed  into 
the  holes. 

■'Green"  arches  are  protected  by  sprinkling  against 
drying  out.  Where  the  aqueduct  passes  through 
swampy  lands  it  has  been  found  e.xpedient  to  cover  the 
top  and,  .so  far  as  is  practicable,  the  sides  of  the  arch 
with  sod  or  decayed  vegetable  matter  taken  from  the 
spoil  hanks.     This  covering,  when  thoroughly  wetted, 
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will  retain  moisture  for  a  lonjf  time.  Diiriu;;  (.\)oi 
weatiier  the  settini^  of  the  concrete  is  hastened  Ijy  tlic 
use  of  small  coke  salamanders  within  the  structure. 

The  comparatively  small  volume  of  concrete  J>er 
linear  foot  of  a(|ueduct,  raii!4in}^  from  0..^()8  cu'bic  yards 
in  the  smallest  section,  shown  in  b'ia.  7,  to  1.110  cubic 
yards  in  the  larj^est  section,  shown  in  l'\^.  8,  was  the 
^overnin^  factor  in  the  layinj^  out  of  the  concrctinj^ 
|)lant  and  in  the  seleclinj.^  of  the  type  of  forms  to  he 
used.  Payment  is  made  for  the  concrete  in  the  acpie- 
duct  on  the  basis  of  definite  dimension  lines  set  out  in 
the  plans,  and  the  contractors  are  obli<,red  to  absorb 
all  loss  and  waste  of  materials  used  in  additional  con- 
crete idaced  outside  of  the  prescribed  neat  lines  of  the 
structure.  It  is  therefore  essential  for  the  excavation 
for  the  invert  or  floor  of  the  a(|ueduct  to  be  carefully 
trimmed  and  the  arch  forms  to  be  securely  bolted  and 
spaced  to  the  required  dimensions,  which  are  checked 
by  the  resident  chief  insi)ector  on  the  job,  who  is  in 
the  employ  of  the  District. 

Supply  and  Handling  of  Material 

The  District  supplies  the  contractors  with  cement 
and  ai,'',i.;re<,rate,  the  former  beinj;  delivered  in  carload 
lots  by  [he  way-freii;ht  train  on  alternate  days.  These 
cars  are  spotted  alonj^side  of  the  cement  shed  and  un- 
loaded after  the  day's  concretinj;;^  is  finished,  so  that 
the  workinjj  Ji;an},rs  are  not  disorganized,  and  the  empty 
cars  may  be  picked  up  by  the  way-freight  upon  its  re- 
turn the  followino-  day,  or  they  may  be  picked  up  by  ^ 
passins^-  "gravel  train  and  collected  at  the  nearest  sidinj^'. 
The  sand  and  j^ravel,  ready  mi.xed  in  the  ])rop(jrtions 
rccpiired  for  the  work  in  hand,  are  delivered  dailv,  as 
requisitioned,  in  20-yard  air  dumj)  cars.  The  cement 
is  charged  to  the  contractors  at  cost  i)rice  and  credited 
at  the  same  figure  when  used  in  the  work  as  ordered. 
The  sand  and  gravel  is  sold  to  them  outright  at  a  price 
stipulated  in  the  contract. 


HighwayBridges  and  Culverts 

Important  Considerations  in  Their  Construction- 
Shop  Inspection  and  Painting — Bridges 
Suited  to  the  Highways 
By  W.  G.  Yorston' 

Tins  ]Kiper  deals  with  general  considerations  gov- 
erning steel  and  concrete  bridges  and  culverts, 
with  special  reference  to  Nova  Scotia's  experi- 
ence with  various  ty])es.    The  essential  recpiire- 
nients  of  these  structures  and  the  important  ])oints  in 
their  design  and  construction  are  dwelt  upon.     Some 
salient   features  are  outlined   herewith: — 

Shop  Inspection  of  Steel  Bridges 

Thorough  insi)ection  of  steel  bridges  in  both  mill 
and  shop  during  fabricition  will  give  good  results  and 
better  value,  and  the  inspection  should  also  embrace 
the  i)ainting  of  the  .material  in  the  shop  before  it  is 
shii)])ed  for  erection.  lnsi)ection  companies  now  make 
a  si)ecialty  of  this  w'ork  and  the  ciiargcs  made  are  very 
small  and  do  not  constitute  any  very  considerable  item. 
Bridge  companies  are  only  human  after  all,  ami  their 
business  primarily  is  to  make  money  out  of  the  con- 
struction of  this  work.  Shop  foremen  are  particularly 
anxious  to  make  records  for  their  ilifferent  dei)art- 
ments  and  in  doing  this  are  apt  to  neglect  important 
features  of  the  specifications  if  left  entirely  to  their 

•  Assistant  Road  Commissioner.  Nova  Scotia,  before  Canadian  and  In- 
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own  devices.  1  he  members  of  the  trussesshouT 
completely  assembled  in  the  shops  before  they  are 
shi])i)ed,  in  (jrder  to  avoid  alterations  in  the  field.  The 
shop  painting  is  a  very  important  item,  and  the  ma- 
terial should  be  thoroughly  cleaned  before  this  is  done. 
The  neglect  of  this  ]>recaution  will  irrv-olvc  consider- 
able extra  ex]>ense  in  the  field  painting,  after  erection. 
The  inspection  should  be  continued  through  the 
whole  time  of  erection,  in  or<ler  to  see  that  the  mem- 
bers are  properly  fitted  together  and  rivets  properly 
driven.  Bridge  companies  should  also  be  required  to 
l)aint  all  rivet  heads  and  parts  where  the  paint  has 
W(jrn  off,  as  erection  proceeds.  After  the  completion 
of  the  erection,  field  painting  should  proceed  and  ail 
the  different  parts  of  the  structure  should  be  gone  over 
carefully  and  given  two  coats  of  approved  paint.  The 
kind  of  paint  to  be  used  varies  to  quite  a  degree,  al- 
though red  lead  and  linseed  oil  are  used  in  the  great 
majorit)'  of  specifications.  There  are  other  materials, 
however,  which  give  good  results,  although  the  ma- 
terial comi)osing  the  paint  should  always  be  carefully 
scrutinized  and  inspected. 

Should  be  Kept  Painted 

After  a  steel  structure  has  been  erected  and  pro- 
l)erly  field  painted,  it  should  remain  in  good  condition 
for  a  period  of  from  four  to  five  years,  depending  large- 
ly on  the  condition  of  the  surface  of  the  steel,  the 
quality  of  the  paint,  and  the  care  taken  in  its  applica- 
tion. The  situation  of  the  bridge  has  also  very  much 
tt)  do  with  the  lasting  (jualities  of  the  paint  cover- 
ing. At  the  end  of  the  period  spoken  of,  it  will  prob- 
ably be  found  that  rust  has  begun  to  make  its  appear- 
ance in  patches  where  the  paint  covering  has  disap- 
peared. It  is  extremely  necessary  to  arrange  for  a 
.systematic  method  of  maintenance,  as  regards  painting, 
and  this  most  important  matter  should  be  attended  to 
promptly  in  order  to  keep  the  structure  in  good  condi- 
tion. In  some  instances  it  may  not  be  necessary  to 
paint  the  whole  structure  at  intervals  of  four  or  five 
years,  as  parts  of  the  structure  which  are  exposed  to 
air  and  sunlight  do  not  deteriorate  as  quickly  as  the 
covered  portions,  which  are  usually  beneath  the  floor 
and  harder  of  access. 

To  Secure  Uniformity  of  Tendering 

The  best  practice  in  purchasing  bridges  would  un- 
doubtedly be  to  first  determine  just  what  type  and 
form  the  new  structure  will  be.  and  then  to' prepare 
the  necessary  stress  sheets  and  drawings,  so  that  all 
who  intend  tendering  for  the  structure  will  do  so  on 
the  same  basis.  For  this  work  it  is  best  to  secure  the 
services  of  a  competent  bridge  engineer.  The  cost  of 
the  plans  prepared  in  this  way  is  a  little  more  than  if 
they  were  prepared  in  the  department  office  by  mem- 
bers of  the  regular  staff,  and  in  addition  the  benefit 
is  obtained  of  greater  experience  and  the  consequent 
assurance  of  safety. 

Important  Items  in  Concrete  Bridges 

In  building  concrete  structures,  particular  care 
should  be  taken  with  the  foundations,  as  the  least  set- 
tlement in  any  part  results  in  a  disfigruring  crack  and 
possibly  a  total  failure  of  the, structure.  Where  suit- 
able foundations  do  not  exist,  resort  must  be  had  to 
piling,  timber,  platforms,  etc.,  in  order  that  the  set- 
tlement may  be  avoided 

When  mixing  concreu,  .iiuiiiion  is  alwavs  paid  to 
the  quality  of  the  cement,  and  this,  of  course,  is  an 
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important  item.  The  quality  of  the  ingredients  mixed 
with  the  cement  is,  however,  of  quite  as  much  im- 
portance, and  it  is  a  regretable  fact  that  this  import- 
ant item  is  often  overlooked,  and  only  too  often  the 
employment  of  unsuitable  ingredients,  either  sand  or 
stone,  does  not  give  the  resulting  concrete  that  could 
be  g(Jt  had  better  materials  been  emjjloyed. 

Records  of  Bridge  Costs 

Records  -of  larger  bridges  for  the  office  are  most 
important,  as  it  is  always  essential  that  it  should  be 
known  just  what  the  cost  for  construction  and  main- 
tenance of  the  different  structures  has  been.  This  is 
especially  important  in  the  case  of  bridge  painting, 
as  it  is  only  by  such  means  that  any  accurate  idea 
can  be  had,  btith.as  to  the  cost  of  the  work  an.d  the 
anticipated  requirements  in  any  season.  A  good  sys- 
tem is  to  keep  a  card  record.  On  the  face  of  the  card 
is  given  all  important  information  regarding  the  con- 
struction of  the  bridge,  its  dimensions,  cost,  etc.,  in 
fact  all  essential  information  can  be  given  in  concise 
form  in  this  manner.  On  the  reverse  side  of  the  card 
provision  is  made  for  records  of  the  cost  of  repairs  and 
■painting.  The  painting  record  should  show  the  kind 
of  paint  used,  the  time  of  year  in  which  the  bridge  was 
painted,  and  its  cost.  From  such  records  as  these,  it 
is  possible  to  tell  at  any  time,  the  state  of  repair  of  all 
structures  on  the  different  highways.  As  it  is  too  cum- 
bersome and  perhaps  unnecessary  to  file  individual  re- 
cords for  the  smaller  structures,  these  can  be  grouped 
together  in  sections  in  any  way  desired. 

Bridges  Suited  to  the  Highways 

Bridge  structures  must  be  treated  as  an  integral 
part  of  the  roadway,  and  to  meet  the  demands  of 
traffic,  especially  of  safety,  all  parts  of  the  roadway 
must  be  wide  enough  to  carry  the  traffic  without 
danger.  To  this  end  all  the  structures  must  be  made 
of  such  dimensions  as  will  allow  the  maximum  width 
of  roadway  demanded.  All  parts  of  the  highway  should 
be  kept  in  good  condition,  and  it  is  of  little  use  to 
have  well  surfaced  and  smooth  roads,  if  the  bridges 
are  not  strong,  or  are  unsafe ;  nor  is  it  good  business 
to  have  all  the  bridge  structures  of  the  most  substantial 
and  ornamental  character,  if  quagmires  exist  at  either 
end  of  these  structures. 

On  the  contrary,  the  whole  scheme  must  be  bal- 
anced, in  order  to  get  the  best  results.  Quite  true, 
the  element  of  safety  in  highway  structures  must  never 
be  lost  sight  of,  but  it  is  quite  ])ossible,  also,  in  the 
fervor  of  erecting  permanent  bridges  and  culverts,  to 
erect  these  at  too  great  a  cost,  leaving  not  enough 
money  to  finish  up  all  parts  of  the  highway  to  the 
same  standard. 

All  engineers  take  the  utmost  pride  in  building  their 
structures  jjermanently,  but  at  the  same  time  there 
is  a  feeling  that  the  garment  should  be  cut  to  the  cloth, 
and  the  expenditure  should  be  made  to  suit  the  cir- 
cumstances, and  where  it  is  demonstrable  on  arly  road 
of  little  traffic,  that  structures  of  wood  can  be  kept 
up  for  a  fraction  of  the  interest  and  maintenance  costs 
of  permanent  bridges,  then  the  cheaper  structure 
should  be  built,  and  the  money  so  saved  should  go 
to  the  main  arteries  which  in  most  instances,  owing 
to  the  greater  traffic  conditions,  are  generally  in  need 
of  more  money  than  is  available  for  their  construction 
and  Upkeep.  No  general  lines  for  these  expenditures 
can  be  laid  down,  Init  each  must  be  considered  on  its 
own  merits,  as  a  business  proposition,  and  dealt  with 
accordingly. 


Saskatchewan's  Joint   Committee   of   Tech- 
nical Organizations  at  Work 

AHANQUET  was  held  on  April  5  at  the  Assini- 
boia  Club,  I^egina,  Sask.;  of  meml)ers  of  the 
technical  and  engineering  associations  of  the 
))rovince  who  have  associated  themselves  as  a 
joint  committee  of  technical  societies  to  co-operate 
for  more  extensive  work  in  aiding  the  government  in 
the' prosecution  of  the  war.  The  committee  passed  a 
number  of  resolutions,  including  one  recommending 
the  formation  of  industrial  research  laboratories  in  the 
Province  of  Saskatchewan.  It  was  also  decided  to  send 
out  census  cards  to  all  technical  men  in  the  ])rovince, 
so  that  the  engineering  ability  and  experience  available 
for  war  work  may  be  properly  and  readily  classified.  A 
sub-committee  is  being  formed  to  report  on  inventions 
of  military  value.  'J'he  opinions  and  suggestions  oi 
technical  men  in  the  i)rovince  will  be  sought  on  how 
best  to  secure  an  inventory  of  the  natural  resources 
and  how  to  utilize  these.  Assistance  will  be  given  to 
the  advisory  council  in  obtaining  rei)lies  to  certain  of 
their  questionnaires.  Active  assistance  in  recruiting 
work  will  be  given  the  Canadian  Engineers.  A  com- 
mittee was  also  formed  to  consider  methods  of  assist- 
ing vocational  training  of  returned  soldiers. 

The  personnel  of  the  Joint  Committee  of  Technical 
Societies  for  the  Province  of  Saskatchewan  is  as  fol- 
lows: L.  A.  Thornton,  chairman,  and  J.  N.  de  Stein, 
secretary,  representing  the  Canadian  Society  of  Civil 
Engineers ;  F.  W.  Reilly,  W.  V.  Van  Egmond,  Sas- 
katchewan Society  of  Architects;  Lieut.  R.  J.  Lecky 
and  H.  R.  McKenzie,  Canadian  Engineers,  Military 
District  No.  12;  R.  W.  E.  Loucks,  Saskatchewan  Asso- 
ciation of  Land  Surveyors ;  E.  A.  Hanson,  Saskatoon 
Engineering  Society;  Dr.  \V.  W.  Andrews,  Saskatche- 
wan Chemical  .Society ;  J.  I^.  McKay  and  L.  M.  Moyer, 
Regina  lluilders'  I''xchange. 


Addition  to  be  Built  to  the  Quebec  Harbor 
Elevator 

The  George  A.  Fuller  Company,  I^td.,  Montreal, 
have  been  awarded  the  contract  for  the  construction 
of  an  addition  to  the  Quebec  harbor  elevator.  It  witl 
be  about  100  feet  high,  on  a  site  256  ft.  x  65  ft.  The 
structure,  to  be  used  for  storage  purposes  only,  is  to  be 
built  of  reinforced  concrete  on  wooden  piles,  with  a  tar 
and  gravel  roof.  The  capacity  is  a  million  Ijushels. 
Structural  steel  will  be  used  for  the  conveyor  bridges, 
and  a  belt  conveyor  .system  will  be  installed,  driven  by 
individual  motors.  The  storage  bins  will  total  109. 
The  steel  will  be  supplied  by  the  Eastern  Canada  Steel 
and  Iron  Works,  Ltd.,  Quebec,  while  the  roofing  will 
be  carried  out  by  the  McFarlane-Douglass  Company, 
Ltd.,  Montreal,  and  the  electrical  work  by  the  Cana- 
dian Comstock  Com|)anv,  Montreal.  The  total  cost  is 
$275,000. 


The  Hill  Clutch  Company,  Cleveland,  Ohio,  are 
distributing  a  bulletin  which  is  the  first  of  a  series  on 
Hill  clutch  equipment.  .  The  bulletin  describes  and 
illustrates  installations  of  friction  clutches,  collar  oil 
bearings,  rope  drives,  etc. 


The  Foundation  Company,  Ltd.,  Montreal,  have 
been  awarded  a  contract  for  the  construction  of  a  dam 
and  penstock  for  Tenmans,  Ltd.,  at  Coaticook,  P.Q..  in 
connection  with  a  small  hydro-electric  development,  to 
develop  180  h.]i. 
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Canadian  Munition  Factory 


Munition  factory  completed  In  ten  weeks. 


Simple  but  Substantial  Design  Intended  for  Speedy 

Erection— Completed  in  10  Weeks  — Part 

Ready  for  Machinery  in  Six  Weeks 

Till'-  (levt'lo|)inc-nt  of  war  business  in  Canada  lias 
in\()lve(l  tlie  si)eecly  construction  of  many  buikl- 
ini^s,   the  (|uestioii   of  cost   hcinj;'  a   subsidiary 
one.      Time  was  the  essence  t)f  the  ctnitract,  lo 
use  a  le^al   phrase,  and  the  energies  of  the  builders 
have  all  been  directed  to  jjettinijf  up  the  factory  in  the 
shortest  jjossible  period. 

.-\niong  Canadian  contractors,  Aii,iL,dins,  Limited,  are 
known  for  the  rapidity  with  which  they  carry  out  such 
rush  jobs.  \\\  instance  is  a  munitions  factory  in  Mont- 
real, illustrated  herewith.  The  buildins',  of  one  st(.)rey, 
covers  an  area  of  800  x  252  feet,  in  addition  to  which 
there  are  store,  power  and  transformer, houses.  The 
form  of  construction  is  of  the  most  simple  character,  it 
bciuL;'  essential  that  the  building  should  be  completed 
in  the  shortest  possible  time,  coupled  with  the  proviso 
that  the  construction  should  be  substantial  enough  to 
suit  tile  particular  rec|uirements,  a  large  amount  of 
machinery  being  employed  in  the  making  of  the  muni- 
tions. 

Completed  in  Ten  Weeks 

Work  vva.s  commenced  on  November  12  of  last  year 
ami  was  completed  in  ten  weeks,  while  the  first  section 
was  ready  for  machinery  in  si.\  weeks.  In  order  to  e.x- 
jiedite  the  work,  double  shifts  were  necessary.  The 
record  thus  established  is  all  the  more  creditalde  when 


it  is  recollected  that  the  eiUui-  .  .j-i  i  .m.  .ii>  wvu  ^.i.^i.,.! 
on  during  the  severe  part  of  the  winter,  and  that  th^- 
dee))  snow-  handicapped' to  a  certain  extent  the  work  of 
hauling  materials,  the  construction  of  the  building, 
and,  above  all,  the  immense  amount  tif  excavati(jn  and 
back-fill. 

The  entire  area  is  covered  with  IS  inches  of  cider 
till.  The  walls  arc  of  concrete  foundation  with  brick 
above  grade,  while  the  floor  is  of  concrete  and  cement 
finish.  The  roof  is  of  .saw-tooth  construction,  with  cast 
iron  columns  and  steel  girders  carrying  trusses.  .\s 
showing  the  urgency  with  which  the  building  was  re- 
quired, it  may  be  mentioned  that  the  contract  for  the 
cast  iron  columns  had  to  be  divided  between  five  firms 
in  order  to  ensure  prom])t  delivery.  The  radiators  used 
are  the  wall  section  type,  sus])cnded  on  the  sides  of  the 
steel  girders.    The  building  is  divided  into  two  sections 


Munition  factoi 


ai.,„  erection. 


Interior  of  munition  factory— Cast  iron  columns  and  wood  roof  trcftes. 

bv  fire-wall.s  of  brick,  and,  in  turn,  these  sections  are 
subdivided  into  various  smaller  shops  by  terra  cotta 
partitions.  The  sills  and  stone  trimmings  were  manu- 
factured on  the  site  in  cement  moulds.  Owing  to  the 
severe  weatlu?r  conditions,  a  large  part  of  the  ntatcrials 
had  to  be  heated,  and  manv  carloads  of  coke  were  con- 
sumed. The  windows  are  of  wood,  factory  type,  double 
hung,  and  glazed  with  rib  glass.  The  ventilating  .--ash, 
or  saw-tooth  sash,  in  the  roof  are  operated  bv  nioi-b.uii- 


THE    CONTRACT    Rl-LCORD 


May  3,  1917 


cal  means.    A  larjje  number  of  lavatories  are  construct- 
ed in  various  parts  of  the  factory. 

The  Boiler  House 

The  boiler  house,  built  of  brick  with  a  steel  stack, 
for  supplying-  steam  for  operating  purposes  and  also 
for  heating  the  building,  contains  three  large  tubular 
boilers  and  a  ventilation  and  humidifying"  plant.  In 
addition  to  this  there  is  a  separate  transformer  house. 
in  which  electric  current  is  transformed  for  lighting 
and  for  the  individual  motors  driving  various  machines. 

The  e.\tensi\e  character  of  the  job  may  be  gathered 
from  the  quantity  of  materials,  in  tons,  used:  Excava- 
tion, 14,715;  lumber,  etc.,  1,450;  plaster,  230;  drains, 
102;  nails,  lOO;  concrete,  etc.,  7,300;  brickwork,  32,000; 
steel,  325;  millwork,  114;  sundries,' 1,000.  The  brick 
was  supplied  by  the  National  Brick  Companv  of  La- 
prairie,  Ltd.,  Montreal,  and  the  steel  by  the  Dominion 
Bridge  Company,  I^td.,  Lachine,  P.O. 

Brick  Roads  and  Pavements 

High   Quality  Rather  Than  Low  Cost— Track 
Allowances  Cause  Difficulties— Super- 
iorities of  New  Methods 
By  D.  T.  Black' 

TO  design  a  brick  pavement  requires  the  collec- 
tion of  considerable  data,  and  a  thorough  know^- 
ledge  of  the  district  surrounding  the  highway 
or  street  on  which  the  pavement  is  to  be  con- 
structed. The  type  and  thickness  of  foundation,  and 
the  width  of  the  pavement,  depend  largely  on  local 
conditions,  nature  of  tlie  subsoil,  amount  of  traffic  and 
the  cost  of  materials.  The  local  conditions  denote  the 
formation  of  the  surface  as  to  grades,  and  should  be 
carefully  considered  from  a  complete  set  of  cross-sec- 
tion levels  taken  the  entire  length  of  the  proposed 
work,  and  close  enough  to  give  the  correct  quantity 
in  cubic  yards  of  excavation  and  fills.  Information 
as  to  the  productiveness  of  the  district  enters  under 
this  heading,  and  should  show  the  industries  of  the 
district,  wjiether  heavy  or  light  in  street  haulage,  or 
whether  a  farming  district,  or  a  district  for  through, 
vehicle  or  auto  traffic,  or  any  specialty  of  the  district. 
The  nature  of  the  subsoil  informs  as  to  the  bearing 
power  of  the  soil,  underdrain  requirements,  and  cost 
of  excavation  and  fills. 

With  the  traffic  statistics  collected,  the  information 
on  the  local  conditions,  allowance  for  additional  in- 
crease during  the  lifetime  of  the  pavement  and  with 
past  experience,  a  fair  estimate  of  the  traffic  require- 
ments can  be  formed.  It  has  often  been  shown  that 
immediately  a  new  pavement  has  been  put  into  use 
the  traffic  has  been  doubled. 

Do  Not  Sacrifice  Quality  for  Cheapness 

The  cost  of  material  enters  largely  into  the  design 
of  the  work.  Local  material  may  be  very  suitable 
and  may  considerably  reduce  the  cost  of  the  work;  in 
such  a  case  full  advantage  should  be  taken  of  such  an 
opportunity.  On  the  other  hand,  the  material  may 
require  to  be  brought  long  distances,  and  consequently 
be  expensive.  In  either  case,  the  strength  of  the  work 
should  not  be  sacrificed  in  order  to  utilize  a  doubtful 
local  material,  or  to  save  by  the  purchase  of  inferior 
material. 

The  construction  of  a  tile  drain  vuider  the  curb  is 
a  ]X)int  worthy  of  notice.  I  have  heard  a  contractor  sav 
"Why,  it  is  only  a  field  drain,  it  does  not  recjuire  much 

*  Town  Eneineer.  Welland,  before  Canadian  and  International  fJood 
R'oad  Congrress  (abstract). 


care."  It  is  perfectly  true ;  it  is  only  a  field  tile,  but 
it  has  been  more  carefully  specified  than  a  field  tile 
would  be,  and  is  more  important  than  at  first  im- 
agined. This  curb  tile  is  not  below  frost  line,  still 
its  duty  is  to  prevent  water  getting  under  the  pave- 
ment, and  to  take  care  of  moisture  under  the  base. 
It  should  be  laid  so  that  each  tile  will  empty,  and  thus 
prevent  the  formation  of  soft  pockets  under  the  curb. 
It  should  also  be  straight  and  directly  under  the  curb, 
so  that  the  curb  form  spikes  may  not  crush  it;  and 
lastly,  it  is  expected  to  remain  in  perfect  condition  the 
full  lifetime  of  the  pavement,  and  possibly  longer. 
Nevv  Constructions  Overcome  Noise 

Brick  pavements  have,  in  many  cases,  been  object- 
ed to,  on  account  of  the  noise  which  follows  after  the 
first  year  in  use.  To  some  extent  this  was  overcome 
by  the  introduction  of  the  wire-cut-lug  blocks,  with  a 
considerable  improvement  in  the  wearing  of  the  sur- 
face. The  introduction  of  the  monolithic  and  semi- 
monolithic  construction  promises  to  still  further  re- 
duce the  objectionable  rumbling  noise.  It  is  a  step 
nearer  the  perfect  Ijrick  pavement  if  a  smooth  surface 
can  be  obtained  with  the  base  and  brick  surface  formed 
into  one  perfectly  bonded  slab,  as  in  these  types. 

The  monolithic  construction,  generally  used  on 
highways  and  streets  not  more  than  24  feet  wide, 
consists  of  laying  the  bricks  directly  in  the  green,  or 
newly-laid  concrete.  The  semi-monolithic  construc- 
tion consists  of  laying  the  brick  on  a  superfoundation 
of  cement-sand,  which  is  mixed  dry  and  spread  on 
the  prepared  foundation.  The  bricks,  after  being 
rolled,  are  well  wet  down,  the  cement  and  sand  thus 
forming  a  mortar  bed,  which  unites  the  wearing  sur- 
face and  the  foundation. 

Paving  Track  Allowances 

The  street  railway  tracks  are  always  a  vexing- 
question,  and  from  time  to  time  changes  have  been 
made  to  overcome  the  failures  of  the  previous  meth- 
ods, largely  brought  about  by  the  ever  increasing- 
weight  of  cars.  Many  years  ago  it  was  the  custom 
to  lay  cedar  and  oak  ties  at  the  joints ;  later  the  steel 
tie  on  a  concrete  l)ase  was  adopted,  and  the  rails 
welded  together.  In  some  cities  the  cedar  and  oak 
ties  again  came  into  favor,  set  on  concrete,  and  hav- 
ing the  concrete  poured  flush  between  to  level  of  top 
of  ties.  It  seems,  however,  a  considerable  waste  of 
concrete  to  have  twelve  inches  between  the  ties,  and 
onl}'  six  or  eight  inches  under  the  ties  where  it  is 
most  required. 

After  many  experiments  steel  twin  ties  have  been 
placed  on  the  market  to  meet  the  particular  condi- 
tionS|  of  permanent  tracks  in  paved  streets.  The  twin 
ties  are  a  fabricated  product,  made  up  of  two  3-inch 
channels,  6  ft.  2  ins.  long,  spaced  at  2  ft.  9  ins.  back  to 
back,  and  riveted  together  with  two  5/16  in.  x  13  in.  x 
36  in.  steel  plates.  These  plates  have  their  two  longi- 
tudinal edges  warped  in  2>1  inches  to  form  a  tamping 
[jocket  beneath  them,  and  .also  to  serve  as  an  anchor- 
age in  the  concrete.  The  rail  is  securely  held  in  place 
on  each  plate  by  four  malleable  iron  clips.  This  tie 
seems  to  be  another  step  in  the  right  direction  in 
track  construction,  and  with  sufficient  depth  of  con- 
crete, the  track  should  be  rigid  and  secure.  For  or- 
dinary city  street  car  traffic  7  or  8  inches  of  concrete 
under  the  rail  is  considered  sufficient,  the  introduc- 
tion of  the  steel  jjlates  giving  a  full  bearing.  The 
length  of  the  tie  was  reduced  from  the  usual  8  feet 
for  a  wooden  tie  to  6  feet  2  inches  for  the  twin  tie, 
and   therefore   made   considerable   saving  in   concrete. 
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Width  of  Wagon  Tires  for  Loads  of  Varying 
Magnitudes  on  Earth  and  Gravel  Roads 
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TWV.  rcconinundations  in  tliis  ;iiticlc  iclatiii}^  Id 
widths  of  wajj^on  tires  suitable  for  use  ou  coun- 
try roads  of  earth  and  gravel,  as  well  as  upon 
those  of  a  more  improved  type,  have  been  j)re- 
pared  by  E.  15.  McCormick,  chief  of  the  Division  of 
Rural  Enji;ineerin,L;-,  Office  of  Public  Roads  and  Riuai 
Engineering,  United  States  Department  of  Agricul- 
ture. They  are  based  upon  two  factors:  (1)  The  luiit 
weight  for  width  of  tire  commonly  used  for  road  roll- 
ers;  and  (2)  the  results  secured  froni  a  large  scries  of 
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Width    or    Tire.   -  / r-iCHELS 

663  64S  4/7  Jij  zso  ^.o/^ 

BEAffin^   PficssuRc 
/n  Pounas  per  lineal  inch  wiatfh  of  tire 

Fig.  1— How  unit  draft  varies  with  widtli  of  tire. 

tractinn  tests  extending  over  several  years  and  made 
in  widely-scattered  localities. 

An  examination  of  se\'eral  of  the  road  rollers  in 
general  use  shows  that  they  are  designed  for  a  weight 
per  inch  of  width  of  tire  varying  from  430  pounds  to 
650  pounds,  more  of  them  ranging  from  .^00  to  .350 
pounds  than  within  any  other  50-pt)und  division.  It  is 
apparent  that,  as  this  is  the  maximum  weight  applied 
to  the  foundation  and  surface  of  the  road  during  con- 
struction, it  is  not  advisable  to  exceed  this  weight  ex- 
cept in  cases  of  emergencv,  and  then  onlv  occasion- 
ally. 

The  curve  shown  in  Fig.  l.is  ])lotted  from  the  re- 
sults of  traction  tests  recently  conducted  on  a  dry 
earth  road  which  was  constructed  by  the  use  of  a  10- 
ton  road  roller  having  a  unit  weight  on  the  wheels  of 
450"  pounds  per  linear  inch  of  width  of  rim,  and  with  a 
constant  gross  load  on  the  wagon  of  5,000  pounds. 
Tliis  curve  is  the  average  unit  draft,  by  which  is 
meant  the  pounds  jnill  ])er  ton  of  gross  load  for  40 
tri))s ;  the  vertical  distance  in  each  case  is  the  measure- 
ment of  the  draft  in  i)ounds  per  ton.  The  left-hand 
point  on  the  diagram  represents  the  draft  of  the  1 ' i>- 
inch  tire,  the  next  point  that  of  the  2-inch  tire,  and  so 
on  through  the  3-inch,  4-inch,  5-inch,  and  6-inch. 

An  inspection  of  the  curve  shows  that  there  is  a 
coiistantlv  decreasing  unit  draft  from  the  1 '  I.-inch 
through  the  5-inch,  with  an  increased  draft  for  the  6- 
inch  tires. 

Experiments  Performed  Under  Uniform  Conditions 

In  conducting  these  experiinenls  t'le  road  was  con- 
structed prior  to  the  first  test  by  being  plowed  up. 
graded,  and  rolled,  .\fter  each  test,  and  before  the 
beginning  of  the  next,  the  road  was  replowcd,  graded, 


and  rolled  again,  .so  that  the  condition  <>\  Ur  r.  ,ad  at 
the  beginning  of  each  test  was  as  nearly  the  same  as  u 
was  possible  to  make  an  earth  road.  The  trips  selected 
for  comparison  are  those  in  which  moisture  and  atmos- 
pheric conditions  were  ()ractically  the  same. 

The  long  series  of  traction  tests  mentioned  in  the 
first  paragraph  includes  investigation  of  the  influences 
of  many  factors  other  than  of  tire  width,  and  because 
of  the  magnitude  of  the  work  many  of  the  results  have 
not  yet  been  calculated,  but  those  that  have  been  cal- 
culated conform  very  closely  as  to  relative  draft  with 
those  shown  on  Fig.  1,  although  the  actual  draft  in 
pounds  varies  according  to  the  nature  and  condition  of 
the  road  surface. 

On  Fig.  2  the  horizontal  distances  are  the  pounds 
weight  per  inch  of  width  of  tire,  as  taken  from  curve 
on  iMg.  1,  while  the  vertical  distance-  are.  as  before, 
the  unit  drafts. 

From  the  curves  siiuwii  oii  tlic.->i  ..^..ic.-,  the  loUuw- 
ing  conclusions  may  be  drawn  for  well-constructed 
dry  earth  roads : 

With  a  gross  load  of  5,000  pounds  the  unit  draft 
decreases  with  the  width  of  tire  up  to  and  inchiding 
the  5-inch  width. 

The  unit  draft  decreases  directly  as  the  weight  per 
inch  width  of  tire  decreases,  until  a  weight  of  250 
l)ounds  per  inch  of  tire  is  reached,  as  shown  by  the 
fact  that  the  curve  in  I'ig.  2  is  practically  a  -  :'• 
line. 

The  fact  that  the  draft  for  a  6-inch  tire  is  larger 
than  that  for  a  5-inch,  in  all  cases  shown,  merelv  indi- 
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Fig.  2— How  draft  varies  with  load  on  lire. 

cates  that  there  is  no  advantage  in  increasing  the 
width  of  tire  beyond  a  certain  ]>oiiit.  and  there  mav-  be 
a  disadvantage  in  so  doing. 

It  is  not  advi.sable  to  exceed  in  any  vehicle  a  unit 
weight  per  inch  of  width  of  tire  in  excess  of  that  pos- 
sessed liv  a  standard  road  roller. 

Recommendations 
W  here  there  has  been  in  the  past,  and  .  i.iin 

extent  still  is  to-dav.  wide  variation  in  sizes  and  types 
of  wagons  marketed  by  the  ditTcrcnt  manufacturers,  it 
is  believed  that  five  sizes  of  wagons  will  be  sufficient 
to  meet  all  the  needs  of  farming  operations  and  all  gen- 
eral work  except  the  heaviest  trucking  and  certain  spc- 
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ciaii/.ed  hauliii!^-,  which  is  likely  tt)  be  ctjiifined  to  city 
paxements.    These  five  sizes  are  : 

1.  One-horse  wagon  having  a  gross  load  capacity  of 
2,000  ponnds  and  a  skein  from  214  to  2->^  inches. 

2.  Light  two-horse  wagon  with  a  skein  approxi- 
mately 2y2.  inches,  and  a  gross  carrying  capacity  oi 
3,500  poimds. 

3.  Medium  two-horse  wagon  with  a  skein  not  ex- 
ceeding 3  inches,  and  designed  for  a  gross  l(jad  of  4,50U 
pounds. 

4.  Standard  two-horse  wagon  with  a  skein  ui  3^ 
inches  and  a  gross  carrying  capacity  of  6,800  pounds. 

5.  Heavy  two-horse  wagon  having  a  skein  of  o'/j 
inches  and  gross  load  capacity  of  7.500  pounds. 

As  there  is  considerable  difference  in  the  practice 
of  manufacturers  regarding  the  size  of  skein  used  on 
the  various  types  of  wagons,  it  is  recommended  that 
wagons  be  not  designated  by  size  of  skein,  but  accord- 
ing to  the  gross  load  capacity,  and  that  a  nanie  be 
adopted  for  each  of  the  sizes.  It  is  further  recom- 
mended that  the  gi'oss  carrying  capacity  of  the  wagon 
be  shown  by  stencil  or  plate  on  the  back  of  the  rear 
a.xle.  The  following  widths  of  tire  are  recommended 
for  each  size  of  wagon,  based  on  road-roller  v\'eights 
and  (jn  results  of  traction  tests. 

Width  of  Tire  Recommended  for  Wagons  of  Different 
Carrying  Capacities 

Gross 

weight  Width 

loaded.  of  tire. 

Type  of  wagon.                                        Pounds.  Inches. 

One-horse  wagon    2.000  2 

Liglit  two-horse  wagon   :!.500  2J^ 

Medium  two-horse  wagon  4,,")00  :; 

Standard  two-horse  wagon   . f),SOO  4 

Heavy  two-horse  wagon   7, .500  j 


Relation  of  Sewage  Disposal 
to  Water  Supply 


Tl  1  \i  relation  of  sewage  disjiosal  and  water  sujijjly 
is  undergoing  a  change.  Recent  developments 
in  the  field  of  sanitary  engineering  indicate  that 
a  sounder  and  more  rational  relationship  has 
been  i)rodnced,  and  that  the  pro|)er  principles  of  co- 
(jrdinating  a  jnu-e  water  sup]:)ly  and  an  effective  sewage 
disi)osal  system  are  being  ])ursued.  The  article  below, 
liy  George  W.  l^uller,  consulting  engineer.  New  York 
City,  in  Engineering  News-Record,  develops  this  re- 
lation.ship  bj'  \-ic\ving  the  jirogress  being  made  along 
these  lines : 

About  thirty  years  ago  came  the  beginning  of  mimi- 
ci])al  sewage  disposal  for  American  cities.  That  was 
the  i^eriod  when  the  germ  theory  of  disease  was  coming 
into  general  recognition,  and  the  Massachusetts  State 
Iioard  of  Health  was  reorganized,  with  its  experiment 
station  at  Eawrence.  to  co-ordinate  the  engineering, 
cliemical,  and  biological  aspects  of  the  pin'ification  of 
water  and  sewage  along  modern  lines. 

During  the  past  twenty-five  years  the  successful 
achievements  in  the  field  of  water  purification  consti- 
tute one  of  the  brightest  pages  in  the  field  of  sanitary 
engineering  in  America,  it  is  true  that  there  i>;  much 
work  still  to  be  done  in  the  lield  of.  water  purification, 
both  as  regards  its  general  ado])tion  and  its  a])plication 
at  certain  places  where  local  coiulitiniis  call  for  special 


treatment.  Ap])arently  ]>rogress  in  water  filtraticju  has 
has  been  somewhat  retarded  through  efforts  to  make 
chlorination  serve  as  a  substitute  for  it  under  condi- 
tions where  it  is  not  entirely  adequate.  Chlorination 
has  done  a  great  deal  of  good  in  the  improvement  of 
public  water  sup])lies.  Titit  it  is  not  a  cure-all,  and  its 
limitations  are  far  more  clearly  appreciated  with  the 
practical  proofs  now  existing  than  when  academically 
recited  six  or  eight  years  ago. 

The  Status  of  Chlorination 

In  order  to  effect  an  adequate  removal  of  objection- 
able liacteria  it  is  necessary  to  a])ply  chlorine  in  quan- 
tities sufficient  to  combine  with  the  dissolved  and  sus- 
l^cnded  organic  matters  before  the  chemical  will  act 
upon  the  living  organisms.  The  temperature  of  the 
water  and  period  of  reaction  are  likewise  important. 
The  great  difficulty,  however,  lies  in  the  inability  to 
measure  the  amount  of  chlorine  which  the  soluble  and 
suspended  (dead)  organic  matters  use  up  before  the 
chlorine  becomes  available  for  destroying  the  living 
organisms.  Hence  for  manj'  water  supplies,  subject  to 
chlorination  without  filtration,  real  difficulties  are  en- 
countered in  adjusting  the  dose  of  chlorine  so  as  to 
guard  against  objectionable  taste  and  odors,  on  the 
one  hand,  and  inadequate  destruction  of  objectionable 
bacteria  on  the  other.  Undoubtedly  chlorination  allows 
public  water  sup])lies  of  good  quality  to  be  furnished 
without  filtration  under  some  special  conditions. 

Present-day  consideration  of  sewage  disposal  as 
related  to  water  supplies  involves  the  assumption  that 
a  first-class  water  supply  from  surface  sources  shall  be 
subjected  to  efficient  filtration,  preferably  aided  by 
chlorination.  There  may  be  exceptions  to  this  rule  in 
instances  where  long  periods  of  sedimentation  are  pro- 
\ided  for  water  taken  from  sparsely-inhabited  water- 
sheds. 

Almost  evervone  naturalU'  has  sympath}'  with  com- 
munities which  endeavor  to  preclude  sewage  pollution 
from  their  water  supplies.  Sanitary  engineering  in 
.\merica,  however,  has  been  developing  a  general  pro- 
gram of  favoring  sewage  disposal  in  relation  to  wafer 
supply  along  those  lines  which  will  give  the  greatest 
total  benefit  for  a  given  expenditure  of  money.  Un- 
questionably sentimental  developments  luring  many 
problems,  at  least  on  paper,  outside  of  the  scope  of  that 
relationship.  And  where  the  citizens  can  afiford  it, 
they  will  no  doubt  proceed  with,  that  which  they  de.sire. 
Under  such  circumstances  no  one  should  object. 

Inefficient  Sewage  Works  Operation 

Unfortunately  in  the  past,  sewage  disposal  in  treat- 
ment works  of  artificial  construction  has  too  often, 
although  needlessly,  failed  to  accom])lish  that  which 
was  expected  of  it.  No  matter  how  adequately  sew- 
age works  may  be  designed  and  built,  it  is  necessary 
to  operate  them  pro])erly.  Inadequate  attention  to 
operation  is  a  great  weakness  in  the  sewage  disposal 
record  of  American  towns  and  cities.  Statistics  com- 
l)iled  by  a  committee  of  the  American  Public  Health 
.\ssociation  last  vear  showed  that  of  1,294  American 
sewage  disposal  plants,  only  about  60  were  provided 
with  laboratory  facilities  and  presumably  with  a  proper 
operating  staff".  Howe\er,  this  record  is  not  as  Ijad  as 
might  appear  at  first  glance,  as  only  93  of  the  plants 
serve  communities  of  over  10,000  people. 

Perhaps  the  most  striking  change  in  the  viewi)oinl 
of  engineers  as  to  the  relation  between  sewage  dis])osal 
and  water  supply  is  the  need  of  looking  at  the.se  i)ro- 
blems  objectively  and  not  subjectively — that  is,  not  in 
the  light  of  \vhat  they  might  accomplish,  but  of  the 
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vvnrk  wliich  tliey  really  (In.  In  niany  sections  ol  the 
Cdiintry  it  is  iin<|iiesli(inal)ly  inu-  that  waterways  must 
carry  a  greater  or  less  jjortion  of  the  sewage  wastes. 
I'rof.  luirle  li.  I'helps  iias  reccnly  stated  in  the  L'liited 
States  public  healtli  rej)orts  a  j^cncral  principle  for  co- 
ordinatinji^  coiitlictin^^'  viewpoints,  as  f(jll(jv\s: 

"Conservation  of  natural  resources  demands  that 
the  f,freatest  possil)le  a(l\antaj;eous  utilization  be  made 
of  the  various  i>roperties  of  a  stream.  J'his  may  in- 
clude such  uses  as  na\i;4ation,  drainaj;e,  and  irrii^'ation, 
|)ower  develoi)ment,  domestic  water  supi)ly,  lishinjj^  as 
an  industry,  pleasurai)le  and  health-j;ivin^  enjoyment 
by  the  people  in  such  fofms  as  boating;',  bathinj.;,  and 
tishiii};,  the  disposal  of  sewaj^e  and  waste,  the  enjoy- 
ment of  scenic  beauty,  and  various  minor  uses.  These 
may  all  be  indulged  without  further  restriction  than 
that  the  less  important  shall  not  interfere  with  or  cur- 
tail the  more  important,  the  im])()rtance  of  any  usaj^e 
beinj^;  measured  in  broad  economic  terms  of  jniblic  wel- 
fare." 

Consideration  of  Local  Factors 

ft  is  no  loni,rer  iinulent  to  say  offhand  that  an  Im- 
hoff  tank,  a  tine  screen,  a  tricklinj;'  lilter,  or  chlorina- 
tion,  is  just  what  is  needed  for  any  particular  local 
l)roblem  of  sewaj^e  disjjosal.  To  a  decree  far  {greater 
than  is  <>enerally  or  clearly  realized  it  is  necessary  to 
reco)rnize  that  local  ])r<yblems  of  sevvaf^^e  disposal  must 
be  solved,  if  solved  wisely,  by  adjustment  to  wide 
'ranjj^e  of  local  factors  and  conditions.  The  ])roblems 
ditifer  so  widelv  that  the  idea  of  a  f,''eneral  solution  a])- 
plicable  to  a  !.;rcat  many  i)roI)lems  is  no  l()n<j;er  satis- 
factory. 

The  I'X)')  treatv  l)etwcen  (ireat  llritain  and  tiie 
United  States  with  respect  to  controlliuL;'  the  pollution 
of  boundary  waters  so  that  life  and  property  on  one 
side  shall  not  injure  health  or  jiroperty  on  the  other  has 
done  much  toward  crystallizinj^-  the  viewjioint  herein 
discussed,  h'ssentially  work' on  boundary  waters  has 
been  directed  toward  a  co-ordination  between  natural 
conditions  and  a.i^encies  and  needed  works  of  artilicial 
construction,  all  with  a  view  of  brinLjin;;-  about  a  com- 
bined ettect  intended  to  jjive  proper  hygienic  results 
with  due  reijard  to  the  tinancial  aspects  of  the  case. 

International   Commission's   Allowable   Pollution 

In  1914  the  International  joint  Ldmmission,  on  the 
basis  of  expert  testimony,  endeavored  to  establish  a 
limit  in  the  |)ollution  of  boundary  waters,  the  intention 
beini;'  to  desiijnate  a  jjroper  load  for  water  filters  be- 
yond which  limit  |)ollution  should  not  be  allowed  to 
^o.  This  testimon\'  indicated  an  allowable  decree  of 
|)ollution  corres])ondinjr  upon  an  average  to  that  found 
in  the  Thames  River  at  Hampton.  Knj;land.  or  to  the 
Condition  of  the  Mcrrimac  Ri\er  water  at  Lawrence 
after  the  latter  had  been  freed  of  about  'X)  per  cent,  of 
its  pollution.  An  etil'ort  was  made  to  study  this  tpies- 
tion  bacteriolo.i^ically  in  terms  of  determinative  Pi. 
coli.  but  the  a\ailable  presumi)tive  I!,  coli  data  in  this 
countrv  are  so  intimately  associated  with  uncertain 
methods  of  analvsis  indicatinj;'  the  jircsence  jointly  of 
fecal  and  non-fecal  members  of  this  ^roup,  that  this 
phase  of  the  subject  is  now  much  muddled,  and  it  will 
he  necessary  to  j^et  further  data  on  a  more  relia!)le 
basis. 

Professor  I'helps  has  endeaxored  to  e.xpress  the  bac 
terioloj.;ical  limits  in  the  ]>ollution  of  water  which  m;i 
be  safelv  applied  to  water  filters  in  terms  of  stream 
How  per  capita,  witii  due  account  t;iven  to  ".sclf-purili- 
cation."     This  is,  of  course,  desirable,  but   it   in   turn 


will  have  to  be  adjustef!  to  sound  data  as  to  lecal  pol- 
lution to  be  obtained  with  improved  methods  of  bac- 
teriological analysis. 

Treasury  Department  Standard 

The  .so-called  treasury  de|)artment  standard  oi 
waters  u.sed  by  inter.state  carriers — that  is,  with  a  max- 
imum limit  of  2  1>.  coli  per  100  c.c,  has  a  direct  heannn 
also  upon  this  question,  as  inevitably  a  safe  loadin;; 
upon  water  filters  will  also  be  limited  by  takini^  a  cer- 
tain assmned  c)uality  of  output  and  then  workinj.;  back- 
ward from  that  result.  Here,  to<»,  the  reliability  of 
methods  of  analysis,  past,  i)rc-.(nt  ;in(I  i»rii-iir-iriM-, 
comes  clearly  to  the  froii 

Enouj^h  has  been  saiil  i..  -ii..%\  i.i.ii  me  .n  ^  m  -im\- 
aj^e  disposal  is  underf^oin}^  a  chanj^e  inits  relation  to 
water  supply  alon;^  what  is  believed  to  be  sound  and 
rational  lines.  Unfortunately  the  yardsticks  ior  mea- 
snrinj.;  the  results  are  unquestionably  crude,  and  sub- 
ject to  material  imiirovement.  to  say  nothinjj  of  the 
exceptions  which  may  be  exploited,  to  a  normal  rela- 
tionship of  sewajje  dispo.sal  and  water  supply.  As  a 
.t^eneral  ])roposition,  however,  the  idea  of  predicatinj( 
the  solution  of  these  municipal  problems  on  the  results 
which  ouy:ht  to  be  actually  accomplished  under  vari(»us 
local  conditions  cannot  be  controverted. 


Many  Factors  Combine  to  Cause  Masonry 
Failures 

I.\    an    a<liirc.-->    bclore    the     En.!4in^-^i■^     .-.Hi>,L_\     ■>! 
Western   Pennsylvania,  Prof.   Horace  R.  Thayer. 
of  the  Carnei^ie  Institute  of  Technohisiy.  discussed 
failures  in  masonry  structures,  and  advanced  the 
followinjj  {General  causes  of  such  failures: 

1.  Ignorance 

(a)  The  employment  of  incompetent  men  in  design 
and  erection:  In  view  of  the  many  ways  in  which  the 
properties  of  concrete  may  be  affected  it  should  be 
kept  under  skilled  enfjineeriujj  supervision  from  start 
to  linish.  Specifications  should  allow  only  skilled  fore- 
men to  direct  the  actual  handlinij  of  the  material. 

(b)  Supervision  and  maintenance  by  men  without 
the  necessary  intelligence:  fortunately,  indeed,  mason- 
ry is  usually  durable  and  continually  jfrowuij;;  str(m.ijer. 
In  s))ite  of  the  many  thinf.js  which  have  been  enumer- 
ated which  mijjfht  cause  trouble,  it  will,  ninety-nine 
times  out  of  a  hiuulred,  stand  a  j;reat  deal  of  abuse 
vvitlu)Ut  serious  injury.  Reinforced  concrete  has  yet 
to  pass  the  test  of  long-continued  use,  but  we  feel  a 
great  deal  of  confidence  in  the  outcome.  Cases  of  over- 
load and  deterioration  will  i)robablv  occur  at  intervals, 
but  the  risk  is  very  much  sin.ilU-r  than  that  for  steel  ov 
wooden  structures. 

( c )  The  assumption  of  vital  responsibility  by  un- 
trained executives  in  charge  of  engineers:  The  r;uiking 
engineer  should  be  tlii»roughly  competent  to  do  any 
part  of  the  work  ])ersonally.  and  he  should  be  the  final 
authority  in  all  questions  pertaining  to  safety.  Undue 
pressure  for  haste  or  ecoiioim-  ought  not  »•■  'v  -v..,!...! 
upon  him. 

(d)  Competition  without  supervision:  L  ntii  human 
nature  is  changed  we  cannot  secure  a  tirst-class.  eco- 
nomical job  bv  competitive  bidding  without  complete 
^nccilications  and  an  engineer  to  interpret  them. 

c)  Lack  of  precedents:  This  is  likely  to  prove  a 
prolitic  source  of  trouble  in  a  material  which  has  heen 
so' widelv  adopted  in  such  a  short  space  of  time.  Few 
accidents  may  be  laid  wholly  to  this  source,  in  spile  of 
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the  tendency  of  reinforced  concrete  designers  to  use 
rather  hijjh  factors  of  safety  and  somewhat  Hberal 
assumptions.  This  indicates  accurate  methods  of 
analysis  on  the  part  of  the  speciaHsts  ens^aged  in  this 
ty|)e  of  construction. 

2.  Economy 

(a)  In  first  cost:  This,  of  course,  is  a  famiHar  story 
to  all  engineers.  Every  effort  should  he  made  to  place 
the  material  in  the  most  efficient  manner,  but  the  cpies- 
tion  is  how  far  it  is  permissible  to  reduce  loads,  in- 
crease allowable  stresses,  and  make  liberal  assump- 
tions. 

(b)  In  maintenance:  An  accident,  for  this  reason,  is 
due  to  an  error  (A  juds^ment  in  allowinj^  a  deteriorating 
or  failing  structure  to  stand  too  long.  Fortunately  this 
happens  very  seldom  in  the  case  of  masonry. 

3.  Lapses 

Where  an  otherwise  competent,  engineer  has  ne- 
glected one  point. 

4.  Unusual  Occurrences 

For  which  it  is  not  wise,  everything  considered,  to 
provide. 

Coming  to  the  more  specific  causes,  there  are  two 
which  stand  out  more  prominently  than  any  others. 

First,  we  have  those  failures  due  to  faulty  founda- 
tions. There  are  many  cases  of  wholesale  collapse  of 
footings.  There  are  also  small,  unequal  settlements 
which  often  do  serious  damage.  Masonry  is  very  weak 
in  shear  and  tension,  and  reinforced  concrete  is  also 
lacking  in  this  respect,  if  unforeseen  forces  are  present. 
Now  settlement  often  introduces  just  such  forces.  It 
is,  therefore,  axiomatic  that  masonry  should  be  avoided 
as  far  as  possible  where  the  structure  rests  upon  a 
yielding  foundation.  No  matter  how  skillful  the  de- 
sign, nor  how  closely  the  footings  are  computed  for 
dead  plus  probable  live  loads,  there  are  likely  to  be  un- 
foreseen inequalities  in  the  soil,  and  the  live  load  may 
average  a  great  deal  more  upon  one  footing  than  upon 
anqther. 

The  second  prominent  cause  is  carelessness  about 
deposition  and  mixing,  especially  in  cold  weather. 
When  a  warm  spell  follows  low  temperatures,  we  are 
very  likely  to  hear  of  the  collapse  of  a  reinforced  con- 
crete l)uildiug.  This  means  that  the  concrete  froze 
rather  than  set. 


Col.  J.  W.  Harkom,  M.C.S.C.E.,  of  Melbourne,  P.Q., 
has  just  returned  from  England,  where  he  acted  as 
techtiical  advisor  to  the  Canadian  Government  in  con- 
nection with  the  small  arms  branch. 


Russian  Engineer  Appointed  to  Government 
Position 

The  appointment  by  the  new  Russian  Government 
of  an  engineer — Professor  Boris  Bakhmeteff — to  the 
office  of  As.sistant  Minister  of  Commerce  and  Industry 
indicates  the  progressive  character  of  the  new  govern- 
ment, in  that  they  recognize  the  need  for  direct  repre- 
sentation of  the  engineering  profession  for  active  and 
efficient  prosecution  of  the  government  and  the  war. 
Boris  Bakhtneteff  will  be  remembered  by  many  mem- 
bers of  the  C.S.C.E.  as  the  young  Russian  engineer 
who  spoke  before  the  Ottawa  branch  last  October.  He 
has  had  wide  experience,  including  construction  work 
on  the  Trans-Caucasian  Railway  and  at  the  Simplon 
Tunnel.  After  the  war  began  he  came  to  New  York 
as  engineer-member  of  the  Imperial  Russian  Supply 
Commission  in  America. 


Letter  to  the  Editor 

Toronto,  .April  VJ,  1917. 
lulitor  Contract  Record : 

Dear  Sir, — Once  again  1  take  the  liberty  of  writing 
the  "Contract  Record"  to  comment  on  the  suicidal 
methods  continued  in  the  ornamental  iron  business. 
Some  men  in  this  business  insist  that  they  are  getting 
a  fair  profit  upon  the  work  and  contracts  they  are  tak- 
ing, but  nevertheless  there  i,s  no  use  disguising  the 
fact  that  they,  and  most  others  in  the  business,  are  on 
their  knees  to  their  banks,  their  supply  people,  and 
their  customers.  And  whv?  The  answer  seems  to  be 
the  old  story  of  the  lowest  tenderer  getting  the  job.  If 
this  is  a  settled  fact,  and  it  is.  except  in  rare  cases,  why 
do  not  the  people  who  make  these  figures  have  enough 
nerve — yes,  enough  common  sense,  and,  yes,  common 
decency — to  get  what  the  work  is  worth?  The  latter 
because  that  enables  him  to  be  able  to  pay  what  he 
owes,  and  look  everybody  straight  in  the  face. 

One  ornamental  iron  manufacturer  said  to  me  a 
short  time  ago :  "If  you  are  not  satisfied  with  the  prices 
you  are  getting  put  your  prices  higher."  I  have  figured 
on  at  least  $50,000  worth  of  work  within  the  last  three 
months,  and  have  been  underbid  on  it  all.  My  prices 
were -quite  low  enough  in  all  cases,  and  in  some  too 
low.  \\'hat  is  the  result?  Another  season  goes  on 
with  quite  a  good  deal  of  the  work  let,  and  nobody  any 
the  better  for  it,  and.  more  than  likely,  worse  ofif  than 
without  it.  I  think  the  weak  spot  in  the  whole  situa- 
tion is  that  there  is  no  proper  cost  system  used,  and 
that  when  work  is  proceeding,  and  coming  to  an  end, 
the  manufacturers  have  not  the  stern  reality  staring 
them  in  the  face  that  their  expenditure  in  labor  and 
material  is  slowly  closing  in  on  the  amount  to  be  re- 
ceived for  the  job;  and.  even  if  the  amount  is  sufficient 
to  cover,  there  is  not  enough  to  clear  your  overhead 
expenses,  which  I  have  no  doubt  is  figured  at  the  old 
standard  of  twenty-five  years  ago — 10  per  cent. 

Now,  it  seem.s  a  crime  that  so  much  brain  and  in- 
telligence should  be  wasted  in  the  ornamental  iron 
business,  because  it  requires  brains  to  manufacture  the 
goods,  even  if  money  is  lost.  But  why  should  the 
money  be  lost?  If  these  manufacturers  would  get  to- 
gether, so  to  speak,  and  compare  notes,  they  could 
acknowledge  to  one  another  that  the\-  are  not.  and  have 
not  for  some  time,  made  a  fair  profit  on  their  business, 
and  resolve  to  place  their  figures  on  a  basis  comparing 
with  the  present  prices  of  material  and  labor  condi- 
tions. There  need  be  no  combination  or  anything  of 
that  sort — simply  a  resolve  to  place  our  business  on  a 
higher  plane,  where  it  will  be  a  profitable  business,  and 
lieoplc  in  the  building  trade  will  look  with  respect  on 
our  branch,  knowing  that  we  know  how  t(^  take  care 
of  ourselves.  As  it  is.  once  the  prices  are  in,  the  die  is 
cast,  and  one  unlucky  individual  gets  the  job  because 
he  is  the  lowest.  Let  us  get  together  and  see  if  we  can- 
not get  enough  nerve  in  the  ornamental  iron  business 
to  see  tliat  the  lowest  is  high  enough  to  show  a  profit. 

Yours  truly, 

W.  Cowan. 


The  Daylight  and  Ventilation  Company  lias  been 
awarded  the  contract  for  sash-operating  devices  for  the 
new  plant  of  the  International  Nickel  Company,  at 
Port  Colborne,  Ont. 


The   Montreal    Builders'    Exchange   have   removed 
from  Victoria  Square  to  Suite  623,  Drummond  Build- 
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Practical  Hints  for  the  Contractor 

that  may  save  him  time  and  money.     If  you  know  any  labor-saving  scheme, 
send  it  in — preferably  with  illustrations.     We  will  pay  for  all  accepted  articles. 


Mlllllllllllllllllllllllll 

Method  of  Finishing  Concrete  Surfaces 
with  Carborundum  Brick 

FIRST,  remove  the  f(jrms  as  souii  as  ])racticable 
after  the  concrete  has  been  pourecl,  and  wet  the 
concrete  surface  with  water;  for  a  railing,  this 
will  mean  anywhere  from  24  to  36  hours.  Then 
with  a  sharj)  tool  remove  the  lips  and  edgings  left 
where  form  boards  met. 

Second,  fill  all  holes  with  a  1  :2  mortar  at  once. 
Then  float  all  surfaces,  where  edges  have  been  re- 
moved and  where  holes  have  been  tilled,  to  an  even, 
uniform  surface. 

'i'hird.  allow  the  concrete  to  dry  for  a  week  or 
ten  days  after  following  the  abfive  procedure.  The 
length  of  time  re(|uired  for  drying  and  curing  before 
rubbing  with  a  carborundum  brick  depends  entirely 
ui)ou  the  weather,  the  length  of  time  the  concrete 
re(|uires  to  harden,  and  to  a  certain  extent  upon  the 
aggregate. 

When  the  concrete  has  dried  sufficiently,  the  next 
ste])  is  to  treat  the  surface  with  a  cement  wash.  To 
make  the  wash  add  enough  cement  to  a  pail  partly 
lilled  with  water  to  make  the  mixture  of  a  creamy  con- 
sistency. Apply  this  creamy  mixture  to  the  concrete 
surface  with  a  brush,  being  careful  not  to  apply  too 
much  at  any  one  place,  and  at  the  same  time  enough 
to  fill  all  the  pores.  No  more  surface  should  be  treated 
in  this  manner  than  can  be  rubbed  the  following  day. 

.\fter  the  cement  wash  has  set  twenty-four  hours 
it  should  be  rubbed  off  with  a  carborundum  brick  by 
ai)])lying  water  ahead  of  the  brick  with  a  brush,  and 
wt)rking  the  brick  in  a  circular  manner.  No  attempt 
need  be  made  to  wash  off  the  material  that  is  ground 
ofT  by  the  brick.  This  shoidd  be  left  in  ])lace  and  the 
curlycues  straightened  out  with  a  dry  or  only  slightly 
dam])  brush.  \ 

C "are  should  be  taken  to  rub  off  only  the  cement 
wash  and  no  more,  for  if  additional  material  is  rub- 
bed off  the  aggregate  will  be  exposed.  The  purpose  of 
the  wash  is  to  fill  all  voids  and  air  holes  that  appear 
u])on  the  surface  when  the  forms  are  removed.  The 
rubbing  will  not  affect  small  holes  that  have  been 
lilled,  but  on  the  other  hand  will  bring  the  whole  sur- 
face down  to  an  even,  smooth  finish  of  uniform  color: 
something  that  cannot  ho  obtained  in  any  other  way. 

To  facilitate  the  rubbing  it  is  important  that  the 
concrete  be  well  tamped  at  the  time  it  is  placed  in  the 
forms.  It  is  eijually  important  that  the  form  lumber 
be  in  good  shape,  free  from  knot  holes,  slivers  and 
s])linters,  for  no  amount  of  rubbing  can  remove  these 
blemishes  or  marks. 

Concrete  which  is  too  wet  or  sloppy  should  not  be 
pt)ured  into  the  forms.  If  a  soupy  concrete  is  used, 
when  the  forms  are  removed  the  concrete  has  a  sandy 
te.xture  and  is  hard  to  smootlj  up.  (^n  the  other  hand, 
it  should  be  reasonably  wet  and  should  he  tamped  into 


l)lace   rather   than    run    into   place    with    an    excessive 
amount  of  water. 

In  railings  and  ballustrades  it  is  quite  important 
to  use  an  excessive  amount  of  rather  fine  sand  and 
cement  and  not  too  much  coarse  stone.  By  doing 
this  a  much  smoother  railing  will  result. — By  ^.  M. 
Conway. 


Lime  Replaces  Cement  in  Concrete 

GOXSTRUCTIOX  work  in  Aden,  both  public 
and  private,  has  been  very  much  curtailed  on 
account  of  the  abnormallv  high  prices  for  all 
sorts  of  building  materials.  .\n  interesting, 
though  not  entirely  new,  practice  has  developed  in  the 
execution  of  small  but  necessary  piecesof  work  which 
would  ordinarily  involve  the  use  of  cement.  In  place 
of  cement  concrete,  a  mixture  called  lime  concrete  is 
being  used.  It  is  composed  of  equal  parts  of-  lime, 
sand,  and  pumice.  The  pumice  is  ground  fine,  and  is 
obtained  in  unlimited  quantities  from  the  volcanic  de- 
posits that  form  the  peninsula  of  .Aden. 

Lime  concrete  takes  much  longer  lo  set  than 
cement,  but  the  results  have  so  far  been  quite  satisfac- 
tory. This  material  also  is  comparatively  inexpensive. 
The  chief  engineer  of  the  .\den  IV)rt  Trust  is  now 
using  it  in  a  small  and  experimental  way  for  construc- 
tion which  is  covered  hv  and  (•onsi>(|iicntl\-  expo-.-.l  t.. 
the  action  of  sea  water. 


Two  Air  Tools  Remove  and  Clean  250 
Paving  Brick  an  Hour 

.\  ])iirtal)le  gasoline-engine-driven  compressor  out- 
fit supplying  two  small  drills  has  been  use  at  Troy. 
N.Y.,  to  tear  up  brick  pavements  and  clean  the  brick, 
at  a  total  cost  of  $3.96  ])er  1,000,  compared  with  a  cost 
of  $24  per  1,000  for  doing  the  same  work  by  hand, 
according  to  C.  G.  Cummings,  in  Engineering  Record. 

The  outfit  used  is  a  single-stage  15-h.p.  Sullivan  air 
comi)ressor  supplying  a  25-lb.  plug  drill  and  a  hand- 
bushing  tool  of  the  same  manufacture.  The  plug  drill 
is  used  for  tearing  up  the  brick  and  the  lighter  tool 
for  cleaning  the  old  grout  from  them.  Old  pavements 
can  be  torn  uj)  at  the  rate  of  4  square  feet  in  15  min- 
utes, taking  out  one  brick  at  a  time  or  prying  up  sev- 
eral at  once,  as  desired.  Breakage  is  stated  to  be 
nuich  less  than  when  the  work  is  done  by  hand.  Pre- 
vious to  the  development  of  this  method  it  took  ten 
men  to  tear  up  and  clean  1,000  brick  per  day  at  a  cost 
of  $24.  The  operation  of  the  compressor  outfit,  in- 
cluding oil  and  gasoline  and  the  wages  of  an  engineer 
and  four  workmen,  cost  $11.<>1  per  day,  and  it  is  stated 
that  the  rate  of  progress  with  the  two  tools  average 
2,000  brick  removed  and  cleaned  in  eight  hours.  Since 
this  method  was  begun  7(>7.000  brick  have  been  cleaned 
with  a  total  saving  to  the  city  estimated  at  $13,810. 
This  is  said  to  have  paid  seven  or  eight  times  over 
for  the  e(|uii)ment.  which  is  still  in  gooA  condition. 
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Oil  Burner  Heats  Concrete  in  the  Drum 

Tl  1 E  iiicreasintj  amount  of  concrete  work  per- 
formed in  cold  weather  demands  some  form  of 
device  to  keep  the  material  heated  if  success  is 
to  he  assured.  An  oil  heater  for  this  ])ur])ose  is 
illustrated  herewith,  {t  was  first  desiijned  and  built  a 
little  iner  a  year  aj^o,  at  the  request  oi  several  con- 
tractors en^a.tfed  on  subway  work  in  New  York  City. 
Tests  conducted  at  that  time  on  the  a]:)paratus  are 
stated  to  have  j.jiven  the  following  results:  ilalf-cubic 
yard  heated  to  30  degrees  1'".  in  two  minutes ;  to  60  de- 
grees v.  in  three  minutes,  and  to  80  degrees  F.  in  four 
minutes.  The  a])paratus  is  attached  to  a  concrete 
mixer,  and  uses  fuel  oil  or  kerosene.  Two  types  are  on 
the  market.  The  .compressed  air  type,  as  illustrated. 
is  recommended  wherever  com|)ressed  air  is  available. 
The  ec|ui])ment  comi)rises  a  25-gallon  oil  storage  tank, 
with,  oil  and  air   regulating   valves,   filling  pipe   with 


ami)le,  at  the  new  ])lant  of  the  Lincoln  Paper  Mills, 
Merritton,  Ont.,  and  the  chemical  plant  of  the  Uritish 
Chemical  Company,  at  Trenton,  Ont. 

The   apparatus   described    above    is    made    b\-    the 
Hauck  Manufacturing  Company. 


An  oil-burning  concrete  heater. 

])lug  and  full  luiions.  The  taid<  can  lie  i)laced  on  top  of 
the  mixer  or  wherever  convenient.  The  burner  is  the 
atomizing  type,  requiring  15  cubic  feet  of  free  air  per 
minute,  and  is  so  attached  as  to  shoot  the  flame  diagon- 
ally into  the  drum.  The  api)roximate  oil  consumption 
is  1  J.-2  gallons  i)er  hoiuv  The  burner  starts  instantly, 
without  preheating. 

The  other  type  is  designed  ior  use  where  com- 
pressed air  is  not  available.  It  consists  of  a  20-gallon 
oil  storage  tank,  which  can  be  placed  on  the  ground  or 
oi)erator's  platform.  A  powerful  hand-pump  is  pro- 
vided to  supply  oil  pressure  which  is  required  for  oper- 
ating the  vaporizing  type  of  burner.  It  requires  about 
90  seconds  of  i)umping  to  ol)tain  the  necessary  pressure 
of  from  12  to  75  pounds.  No  air  from  the  tank  is  neces- 
sary for  vaporizing  the  kerosene  in  the  l)urner,  and 
pressure  is  only  used  to  force  the  oil  to  the  burner. 
The  burner  is  arranged  to  shoot  the  flame  diagonally 
into  the  mixer.  The  aj^proximate  consumikion  of  oil  is 
two  gallons  i)er  hour.  The  apparatus  can  be  started 
within -five  minutes  after  preheating. 

.\  great  many  of  these  outfits  are  in  use  with  ex- 
cellent success  on  Canadian  contracting  jobs,  for  ex- 


Handy  Extras  for  a  Steam  Shovel 

TllliRli  are  two  ]}ieces  of  equipment  that  every 
contractor  using  medium-  or  heavy  excavating 
machinery  will  find  a  very  good  investment  to 
have  on  hand.  The  first  is  a  good  chain  blcjck 
of  from  tine  to  two  tons  capacity,  which  can  be  used 
in  ntnnerous  ways.  Artjund  a  steam  shovel  it  has 
many  aj^plications  in  the  reeling  of  cable  or  the  pick- 
ing up  of  heavy  parts  when  making  rejjairs.  It  can 
also  be  used  in  connection  with  the  rolling  stock  for 
guiding  cars  into  place,  when  dump  cars  are  off  the 
track,  in  straightening  out  a  kink  in  the  track  be- 
tween the  trucks  of  a  shovel,  and  in  many  other  cases. 

The  other  piece  of  equipment  consists  of  at  least 
one  powerful  jack,  the  size  depending  somewhat  on 
the  maximum  weight  of  the  machine  on  which  it  may 
have  to  be  used.  The  exijerience  of  many  erecting 
engineers  in  putting  up  different  classes  of  machinery 
imder  e\erv  kind  of  condition  has  shown  that  a  good 
easy-running  ratchet  screw  jack  is  better  for  this  class 
of  work  than  the  hydraulic  jack,  as  tlvere  is  less  to  get 
out  of  order  and  it  is  much  more  likely  to  operate 
])ro])erly,  when  suddenly  needed.  Where  railroad 
type  shovels  are  used,  one  jack  of  25  or  50  tons  capa- 
city, depending  on  the  size  of  shovel,  will  often  help 
out  in  many  ways.  In  the  case  of  I)ig  draglines  or 
coal-stri])ping  shovels,  two  jacks  of  this  size  or  per- 
haps one  of  75  tons  capacity  will  often  save  their 
price  during  one  or  two  calls  for  their  use.  Two  jacks 
are  particidarly  serviceable  where  the  machine  has  to 
l)e  erected  a  nurnljer  of  times. 

F.xamples  of  the  usefulness  of  both  the  jack  and 
tiic  chain  block  are  innumerable.  In  taking  a  shaft 
out  of  a  gear,  for  instance,  the  jack  may  be  used  for 
pushing  and  the  block  for  pulling.  On  coal  stri])ping 
shovels  it  sometimes  hap|)ens  that  a  rail  will  break 
under  one  of  the  trucks;  a  75-ton  jack  will  save  much 
time  and  money,  as  it  is  sufficiently  powerful  to  lift  up 
one  corner  of  the  truck  and  permit  the  replacing  of  the 
rail. 

h'or  general  contract  use  a  jack  without  a  self-low- 
ering feature  is  usually  fast  enough  and  is  recom- 
mended because  of  its  lower  cost. 


Economy  of  Metal  Forms 

\\  hen  jjlanning  the  form  work  ior  any  concrete 
structure  the  possibility  and  desirability  of  using 
metal  forms  must  be  carefully  considered.  I'Yirms  of 
this  type  are  ada])ted  for  work  where  the  same  imits 
can  he  used  a  numl)er  of  times  without  remodelling, 
or  where  thev  can  be  easily  adjusted.  On  such  work 
as  sewers,  subways,  straight,  wall  work,  columns,  etc., 
metal  forms  are  usually  economical.  They  are  of 
douljtful  advantage  on  building  work,  except  for  the 
round  columns  and  column  capitals  or  moulded  work. 
There  is  .so  little  in  building  work  that  allows  the 
forms  to  be  used  over  and  o\er  again  that  wood  forms 
are  cheaper  and  mf)re  economical  than  metal,  even  if 
the  latter  are  leased,  Si)ecial  units  are,  moreover,  fre- 
<|uently  re(|uired.  and  these  lia\e  no  value  outside  that 
jiarticular  job. 
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The  Water  Powers  of  the  Nelson  River 

Vast  Undeveloped  Power  Resources  with  a  Minimum  of 
a  Quarter  Million  Horsepower — Unexcelled  Regulation 
— Data  Compiled   by  the  Commission   of   Conservation 


The  Nelson  KivcM-  thiws  tliroiijili  llie  ct-iilral  ixjrlinn  nf 
nmthtrii  Manitoba.  Rising  in  the  northerly  end  of  Lake 
VS'innipeg,  it  flows  in  a  general  north-easterly  direction,  dis- 
charging into  the  southwest  corner  of  Hudson   Bay. 

The  Nelson  River,  as  the  outtet  of  Lake  Winnipeg,  dis- 
charges the  waters  collected  from  an  immense  drainage 
area.  It  is  one  of  the  main  drainage  systems  of  the  northern 
continent,  having  a  tributary  area  of  approximately  4r)0,0()() 
square  miles.  This  vast  area  extends  from  the  height-of- 
land,  a  short  distance  west  of  Lake  Superior,  to  the  Rocky 
Mountains.  'l"o  the  north,  the  basin  is  bounded  by  the 
.•\ttiabaska  and  Churchill  watersheds,  while  the  southern 
<lrainage  extends  down  into  the  Northern  States.  Rivers 
tributary  to  Lake  Winnipeg,  and  having  immense  areas  of 
tributary  drainage  themselves,  comprise  such  systems  as 
those  of  the  Winnipeg,  Red,  Dauphin  and  Saskatchewan 
rivers.  Numerous  smaller  rivers,  including  the  Bcrens, 
Pigeon,  Manigotagan  and  Brokenhead,  also  contribute  to 
the  flow  from   Lake  Winni])eg. 

From  the  tremendous  expanse  of  Lake  Winnipeg  and 
its  tributary  systems  of  great  lakes,  comprising  Lakes  Mani- 
toba and  Winnipegosis,  a  natural  regulation  of  the  flow  of 
the  Nelson  River  results,  and  the  range  between  flood  and 
minimum  discharge  is  not  high.  In  this  respect,  it  is  similar 
to  the  St.  Lawrence,  which  is  regulated  by  the  Great   Lakes. 

General  Description  of  River 
The  length  of  the  river  from  Lake  Winnipeg  to  Hud- 
son Bay  is  430  miles.  In  this  distance  a  descent  of  713  feet 
occurs.  The  upper  reaches  of  the  river  are  more  properly 
described  as  a  chain  of  lakes  connected  by  falls  or  by  reaches 
of  river  and  rapids.  In  this  upper  portion  of  the  river,  extend- 
ing approximately  to  Split  Lake,  some  2.>()  miles  from  Lake 
Winnipeg,  the  lianks  are  in  general  higher  than  in  the  lower 
portion.  Although  the  river,  as  stated,  expands  in  this  up- 
per section  into  many  lakes  of  slow-running  water,  yet  the 
falls  are  more  sharply  defined  and  are  usually  of  steeper 
descent  than  those  in  the  tower  reaches,  and  also  are  often 
separated  by  islands  into  numerous  narrow  channels.  Not 
only  are   the  banks  lower  as   Lake   Winnipeg  is  approached, 
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but  the  distance  between  them  increases.  The  descent  in 
the  lower  portion  is  less  al)rupt,  being  more  often  a  scries 
of  rapids  or  swift-running  water.  These  latter  character- 
istics gradually  become  more  accentuated  as  Hudson  Bay 
is   approached. 

Discharge   Measurements 

Several  discharge  measurements  have  been  made  on  the 
Nelson  River,  though  none  of  them,  apparently;  determine 
its  low-water  flow.  Discharge  measurements  made  by  Mr. 
William  Ogilvie  in  the  latter  part  of  August,  1910,  in  the 
vicinity  bf  Whitemud  Fall,  indicate  a  discharge  of  109,364  sec- 
ond-feet. Mr.  Miles,  of  the  Department  of  Public  Works, 
obtained  a  discharge' measurement  at  the  outlet  of  Sipiwesk 
Lake  on  October  C,  1U09,  at  what  was  stated  to  be  a  very 
low  stage  of  the  river;  this  recorded  a  flow  of  118,369  second- 
feet.  In  September,  1913,  measurements  of  the  flow  of  the 
East  and  West  rivers  were  made  by  Alexander  Pirie,  of  the 
Manitoba  Hydrometric  Survey.  On  September  16,  1913, 
the  total  flow  on  the  East  River,  below  Sea  River  Fall, 
was  19,762  second-feet.  On  September  25,  1913,  the  flow  on 
the  West  River,  in  the  vicinity  of  Whisky  Jack  portage, 
was  46,549  second-feet.  At  the  time  of  metering  the  West 
River,  a  storm  from  the  northwest  lowered  the  level  of  Lake 
Winnipeg  at  its  outlet,  which  undoubtedly  greatly  decreased 
the'  flow.  A  regular  metering  station  was  established  by 
the  Manitoba  Hydrometric  Survey  at  the  Manitou  Rapid  on 
July  18,  1914,  and  continuous  readings  secured  till  Septem- 
ber 34  of  the  same  year;  the  discharge  during  this  period 
ranged  from  87,000  to  103,000  second-feet.  Records  were 
also  secured  .at  this  station  during  the  winter  of  1914-15, 
a  low  flow  of  approximately  45,000  second-feet  being  recorded. 

As  stated  previously,  any  extreme  variation  in  the  flow 
of  the  Nelson  River  is  hardly  possible,  due  to  the  immense 
expanse  of  Lake  Winnipeg,  which  offers  unexcelled  facilities 
for  storage  regulating  the  flow.  The  lake  comprises  an  area 
of  9,414  square  miles,  and,  in  extent,  ranks  fifth  in  super- 
ficial area  of  the  lakes  of  North  America;  it  is  over  2,000 
square  miles  larger  than  Lake  Ontario  and  slightly  smaller 
than   I^akc   Eric. 

In  considering  the  character  of  its  rapids  and  falls,  the 
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Profile  of  NeUon  River-A  fall  of  713  ft.  in  430  mllfs-50,000  c.  f.  «.  minimum  flow. 
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Xi'Immi  iiiuy  lie  divided  into  three  sections:  (1)  (rom  the. 
iiujuth  to  Kettle  Kapids;  (2)  from  Kettle  Rapids  to  Split 
Lake;  (3)  above  Split  Lake. 

In  the  lower  portion,  namely,  below  Kettle  Rapids,  it 
1^  generally  very  wide  and  free  from  islands  where  rapids 
occur.  The  rapids  have  a  very  gradual  descent,  are  quite 
long,  and,  on  account  of  the  great  width  of  the  river,  the 
prospects  for  power  development  are  not  very  attractive. 

In  the  portion  between  Split  Lake  and  the  foot  of  Kettle 
Rapid,  there  are  many  islands  where  the  rapids  occur.  The 
rapids  are  steeper  and,  although,  in  some  cases,  the  banks 
are  rather  low,  this  portion  f.tTcre  iTfater  ■■"t^ll.iljties  than 
the  lower. 

In  the  two  sections  just  described,  which  include  all  the 
river  below  Split  Lake,  there  is  a  practically  continuous 
scries  of  rapids  and  swifts.  Even  between  rapids  there  are 
no  still-waters;  these  stretches  are  either  swift  or  rough. 

.■\bovc  Split  Lake,  the  rapids  and  falls  are  well-defined, 
and  their  descents  are  generally  steep  as  compared  with 
those  in  the  lower  portion  of  the  river.  In  this  section, 
except  above  Pipestone  Lake,  the  stretches  between  the 
chutes  or  rapids  have  very  sluggish  currents;  the  total  des- 
cent in  the  river  really  occurs  only  at  the  chutes  and  rapids 
which,  especially  above  .Sipiwesk  Lake,  occur  in  numerous 
narrow  channels  separated  by  islands.  Where  these  islands 
arc  situated,  the  river  is  quite  wide,  but  the  individual  chan- 
nels between  islands  are  narrow.  Power  development  in 
this  part  of  the  river  should  be  accomplished  easily;  respect- 
ing the  higher  falls,  i.e.,  those  over  eight  or  ten  feet  in 
liciglit,  there  is  no  doubt  that  the  total  head  can  be  utilized. 
while  the  chutes  and  rapids  with  less  descent  might  be  com- 
bined or  used  to  increase  the  natural  heads  of  the  higher 
falls. 

Herewith  is  a  table  giving  the  principal  estimated  water 
powers  calculated  on  a  flow  of  50,000  c.f.s.: — 


Nelson  River  Estimated  Water-Powers 

.\vailablc     ^g^  •% 
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Power  site 


1st  Last  Limestone  rapid 
'lw\  I-ast  Limestone  rapid 
.*{rd  Last  Limestone  rapid 
4ili  Last  Limestone  rapid 
Lower  Limestone  rapid., 
I'pper  Limestone  Rapid.. 
Lower  Long-spmce  rapid. 
I'pper    f-onjf-spriice    rapid 

1st   Kettle   rapid 

-nd   Kettle  rapid 

.trd  Kettle  rapid 

1st    Gull    rapid 

Und    Gull    rapid 

.'Ird    Gtlll    rapid 

4th    (lull    rapid 

(  )verfall     rapid 

t'tiaiii-()f-islands  cluite 

(irand    rapid     .  .     .  .     .  .     .  . 

.Manitoii    rapid 

Re<!    Rock   rapid 

Over-the-Iiill    rapid 

Itladder  rapid 

Whiteinud  fall 

Ebb-and-tlow  rapid  . .  . . 
Whiskey  J«ck  portage    . . 


tlieoretical 

•»-«' 

Head 

liorsepowe 

Remarks 

(in  feet) 

(May  to 

Nov.) 

*>.- 

6 

.34,-00 

H  m.  long. 

15 

S7.000 

1  m.   long. 

10 

."iT.OfiO 

M  m.  long. 

10 

r«7.!Hi(i 

1}4    m.   long. 

S 

*  4<i,:tiio 

li   m.   long. 

25 

144,700 

^  m.  long. 

Tt'J 

.•!()1,OOI> 

4   m.    long. 

40 

2;a,.vio 

2  m.  long. 

III 

ill, ."ion 

3  m.  long. 

■-'!'; 

124„'500 

M    m.    long.    H  n.    Ry. 
crossing 

IT 

os.sno 

100  yards  long. 

1/3  m.  long,    flead  could 

111 

ILVSIH) 

be  raised  10  ;»  feet. 

I'd 

115.S0I) 

.TtlO  yards  long. 

•-•1 

IJL.'-iIKi 

.*UK>    yards    long. 

17 

!(.s.,'i(i0 

H    m.    long. 

2."i 

144.700 

^^  m.  long. 

41 ; 

i-..5(«) 

.*I00  yards   long.    Poss.ible 
head   S   feet. 

I'll 

113,500 

100  yards  across  portage. 
Possible    head    26    (eeu 

*J5 

142.0»1O 

Head  creates!  by  dam. 

12 

08.000 

900   yards   long. 

^'A 

54.000 

Possible  head   13  feet. 

11 « 

65.500 

900  yards  long. 

:» 

170.000 

500  yards  across  portage 

9-A 

54.000 

.T5 

200.000 

I'he  Toronto  city  council  have  adopted  the  civic  esti- 
mates for  1017,  totalling  $lU.0.t4.4S0.  The  item  covering 
$.'>0.000  for  an  activated  sludge  experimental  plant  was  struck 
out.  as  was  also  the  item  of  $042,991  for  school  sites  and  addi- 
tions to  buildings.  The  $40,000  for  the  operation  of  Riverdale 
incinerator  was  allowed  to  remain  and  the  appropriation  for 
road   oil    was    increased    from   $18,000   to   $30,000. 


.\t  a  recent  meeting  of  the  council  of  Sarnia.  Ont..  the 
contract  for  the  paving  of  London  Road  was  awarded  to 
McCrae  and  Campaign,  of  Niagara  Falls,  at  $2.'>.695. 
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Mainly  Constructional 

East  and  West— From  Coast  to  Coast 


The  Crown  ednstruction  Company,  Limited,  has  Ijeen 
incorporated  with  a  capital  of  .$30,000.  head  oflice  at  West- 
monnt,   P.Q. 

A  scheme  is  afoot  in  Resina.  Sasl<..  for  the  construc- 
tion of  paved  roads  running  fifteen  miles  north,  south,  east 
and   west    from   the   city   limits. 

Announcement  has  been  made  regarding  the  erection 
of  a  new  $1. '50,000  hotel  in  Moncton,  N.B.,  and  it  is  stated 
that  work  will   be  ^commenced   shortly. 

The  village  of  Peace  River  has  been  authorized  by  the 
provincial  government  of  .Mberta  to  borrow  $5,000  for  the 
construction  of  sidewalks  and  roads  and  ))urchasing  fire 
equipment. 

To  relieve  congestion  in  the  Solid  Leather  Shoe  Com- 
pany's plant  at  Preston,  Out.,  and  place  it  in  a  position  to 
fill  orders  more  promptly,  a  large  addition  is  being  built 
to    the   company's    factory. 

The  village  of  Spirit  River.  .\lta.,  has  been  authorized 
by  the  provincial  government  to  borrow  the  sum  of  two 
thousand  dollars  for  the  purpose  of  obtaining  a  water  supply 
and   fire  protection   for   the  village. 

The  rural  municipality  of  Dauphin,  Man.,  is  submitting 
a  by-law  to  the  ratepayers  of  a  portion  of  the  municipality 
for  the  purpose  of  raising  money  to  construct,  under  the 
Good  Roads  .Xct,  in  miles  of  gravel  road  and  S  miles  of 
earth   road. 

Work  is  being  commenced  on  a  saw  mill  and  cannery, 
located  on  the  Louis  J.  C.  Matthews  property,  comprising 
five  acres  at  the  outlet  of  Nitinat  Lake,  B.C.  Mr.  J.  S.  Rice,  of 
the  Lummi  Bay  Packing  Company.  Bellingham,  is  head  of  the 
group  of  capitalists  who  control  the  enterprise. 

Works  Commissioner  Harris  and  Finance  Commissioner 
Bradshaw  have  strongly  recommended  to  the  works  com- 
mittee that  the  city  'of  Toronto  should  incur  no  further  ex- 
pense in  connection  with  the  Toronto-Hamilton  Highway 
until  some  definite  statement  of  the  cost  was  forthcoming. 

The  Aviation  Department  of  the  Imperial  Munitions 
Board  is  establishing  an  aviation  school  at  Deseronto,  which 
will  be  known  as  Camp  Mohawk.  The  camp  is  being  built  on 
the  large  Indian  plains  about  two  miles  from  the  town,  on 
the  shore  of  the  Bay  of  Quinte.  The  school  will  be  in 
operation  about  June  or  July. 

The  Department  of  Public  Works  of  the  Province  of 
Manitoba  propose  to  construct  a  gravel  road  in  the  muni- 
cipality of  St.  Francis  Xavier  at  a  cost  of  $163,000.  About 
$200,000  is  also  to  be  expended  on  road  construction  work 
in  the  rural  district  of  Portage  la  Prairie,  and  a:n  equal  ex- 
penditure is  contemidated  in  the  municipalities  of  .'Vrchie  and 
Pipestone. 

The  board  of  control  and  works  committee  of  the  city 
of  Hamilton,  Ont.,  have  endorsed  the  joint  report  of  Engi- 
neers Gray  and  Bain,  which  recommends  the  installation 
of  Ki  steam  turbine  centrifugal  pump  of  10,000.000  gallons 
capacity,  and  another  electrical  unit  of  10,000,000  gallons 
capacity.  It  was  estimated  that  the  new  equipment  for  the 
waterworks  plant  would  cost  in  the  neighborhood  of  $103,000. 

At  the  annual  meeting  of  the  Building  Trades  Federa- 
tion in  Winnipeg  recently,  the  following  officers  were  elected: 
.'\lex.  Taylor,  of  the  Stonecutters'  Union,  president;  Andy 
Young,  of  the  Structural   Ironworkers,   vice-president;   C.  J. 


Harding,  Carpenters'  Brotherhood,  financial  secretary;  A. 
R.  Johnston,  recording  secretary;  E.  A.  Thorpe,  treasurer. 
A  business  agent  was  also  appointed.  James  Winning  being 
cliosen    for    the   position. 

Plairs  for  a  permanent  approach  to  the  Eraser  River 
Bridge,  yancouver,  by  the  construction  of  a  concrete  wall 
40  feet  high  and  filling  in  behind  it,  have  been  approved 
by  the  city  council.  The  estimated  cost  is  $18,000.  The 
plans  will  be  submitted  to  the  Provincial  Minister  of  Public 
Works,  as  it  is  thought  that  the  government  should  carry 
out  the  work,  which  is  necessitat-cd  by  the  threatened  col- 
lapse of  some  ancient   cribwork. 

The  Provincial  Government  of  Saskatchewan  at  the  last 
session  voted  some  $1100.000  for  road  construction  work,  and 
some  $110,000  for  steel  bridges.  The  method  of  procedure 
in  .Saskatchewan,  as  laid  down  in  the  ,'\ct  recently  passed, 
is  to  have  the  road  work  carried  out  by  the  municipalities 
under  contract  with  the  government,  after  the  Highways 
Department  has  received  assurance  that  the  municipality  has 
the  necessary  equipment  and  is  in  q  position  to  do  the  work 
economically.  , 

Two  deputations  waited  upon  the  Ontario  Government 
recently  regarding  the  route  of  that  section  of  the  proposed 
provincial  highway  between  Toronto  and  Windsor.  One 
deputation  urged  the  advisability  of  locating  the  highway 
along  the  Wopdstock,  Ingersoll,  Brantford  and  Hamilton 
line,  while  the  other  advocated  the^  Guelph-Kitchener  route. 
The  Premier  assured  the  delegates  that  the  location  of  the 
proposed  highway  would  be  goyerned  entirely  by  the  final 
results  of  .the  comprehensive  investigations  and  surveys  now 
being  made  by  the  government  engineers  and  officers. 

;V  further  increase  in  the  fees  on  building  permits  is 
suggested  as  a  source  of  additional  revenue  for  the  city  of 
Toronto.  Last  February  a  by-law  was  passed  by  the  city 
council  making  a  raise  in  the  permit  fees  which  amounts  to 
an  increase  of  $:t00  on  every  $1,000,000  worth  of  permits.  The 
old  fees  resulted  in  a  collection  of  $900  per  $1,000,000  in  permit 
values,  while  the  new  schedule  Vjrings  in  $1,200.  However, 
the  city  architect,  Mr.  W.  W'.  Pearse,  believes  that  a  much 
.greater  increase  could  be  made  than  that  recently  insti- 
tuted. The  total  revenue  from  fees  on  building  permits  aver- 
ages $2."), 000  per  annum  at  present. 

The  administration  board  of  the  Greater  Winnipeg  Water 
District  at  a  recent  meeting  decided  to  defer  letting  the  con- 
tract for  cast  iron  pipe,  valves  and  specials  for  the  Shoal 
Lake  water  main  from  the  Red  River  to  the  McPhillips 
Street  pumping  station,  for  the  present.  They  point  out  that 
if  the  Red  River  tunnel  work  and  the  laying  of  the  cast  iron 
main  were  completed  an  unnecessary  length  of  time  before 
the  completion  of  the  other  work  the  District  would  be  pay- 
ing interest  on  the  cost  of  labor,  material,  etc.,  which  other- 
wise could  be  saved;  it  would  be  inadvisable  perhaps  to  con- 
tract on  a  high  market  for  material  which  under  certain  con- 
ditions  may   not   be   required    for   another  year. 


Personals 

Mr.  Hamel,  C.E.,  has  been  appointed  assistant  city  en- 
gineer  of   Quebec,    P.Q. 

Sir  Henry  Egan  has  succeeded  the  late  Sir  Henry  Bate  as 
chairman  of  the  Ottawa  Improvement  Commission. 

Mr.  James  Stables  has  been  a,ppointed  chairman  of  the 
Vancouver  and  Districts  Joint  Sewerage  Board,  succeeding 
Mr.  I'Varik  P.owser,  who  has  retired. 

Mr.  K.  E.  W.  Hagarty,  A.  M.  Can.  Soc.  C.  E..  has  been 
appointed  by  Messrs.  MacFarlane,  Pratt  &  Hanley  as  engi- 
neer in  conliection  with  the  construction  of  a  1.000,000-bushel 
reinforced  concrete  elevator  at  Midland.  Ont. 
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The  Engineer  and  the  Labor  Problem 

«  ■  ^N(;I.\M':J':K1N(;  hu'IIukIs  must  r(.'])l:icc  patcrii- 
alisni  in  the  iiaiuliitii;  of  labor."  This  head- 
line to  an  article  by  Miss  I'rances  A.  Kellor, 
in  a  contenii)orary,  is  an  expression  of  a  new- 
idea  of  social  responsibility  that  is  to  be  assumed  by 
the  enjjineer  in  the  near  future.  Miss  Kellor.  who  is 
assistant  to  the  chairman  of  the  Tinmisjration  Com- 
mittee of  the  ITiiited  States  Chamber  of  Commerce, 
has  had  unusual  opportunity  for,  and  wide  experience 
in.  the  study. of  iiulustrial  relations  and  the  metliods  of 
coping-  with  the  labor  problem.  Her  article,  referred  to 
above,  is  a  very  scholarly  presentation  of  the  changes 


that  arc   takiu};  place   in   industrial-relations   m- 
ment.    Her  contention  is  that  to  permanently  sol . 
complex  and  difficult  problem,  the  engineer  is  the  only 
logical  executive.     In  the  matter  of  handling  labor, 
with  ail  its  diverse  complexities,  scientific  planning, 
it  is  prophesied,  will  have  to  be  applied. 

This  may  seem  going  far  afield  from  the  engineer's 
usual  sphere  of  action.  It  may  appear  an  uncalled 
for  transgression  into  the  realms  of  sociology,  per- 
ha])s  a  wanton  alienation  of  engineering  ability.  Yes- 
terday this  might  have  held  true,  but  to-day  we  must 
not  regard  the  engineer's  place  as  too  limited  and  pro- 
saic. The  trend  of  modern  thought  is  all  along  the  line 
of  a  wide  field  of  action  for  the  engineer.  We  hear 
continually  of  the  engineer's  place  in  politics,  of  his 
greater  responsibility  in  national  and  community  life. 
But  this  only  goes  half  far  enough,  or  rather  it  goes  too 
far,  for  it  leaves  open  a  wide  chasm.  By  filling  this 
gap,  the  engineer  would  be  performing  a  duty  quite  in 
keeping  with  his  larger  vision.  This  duty  is  the  im- 
provement of  the  industrial-relations  problem. 

♦  *         * 

Hitherto,  this  matter  has  been  in  the  hands  of  the 
politician  or  the  welfare  worker.  They  look  at  it, 
though,  from  a  very  socialistic  viewpoint,  at  most  as 
a  matter  of  sentiment,  benevolence,  or  natural-growth 
reform.  Their  outlook  upon  it  does  not  consider  the 
causes  that  produced  the  need  of  an  industrial-relations 
management ;  they  regard  only  the  effect.  The  engi- 
neer, however,  has  been  a  fundamental  influence  in 
creating  such  a  need.  The  fact  that  there  is  an  indu.s- 
trial-relation  problem  to  solve  is  a  result' of  a  highly 
complicated  organization  binding  worker  to  cajiitaj. 
This  organization  of  production  is  a  product  of  mech- 
anical and  human  elements.  The  bent  of  modern  in- 
dustry is  towards  a  multiplication  and  consequent  in- 
tricacy of  machinery.  The  unit  measure  of  modern  in- 
dustry is  the  machine :  it  is  the  predominant  link  of  the 
great  industrial  production  chain.  All  endeavors  have 
been  focused  on  the  improvement  of  the  mechanical 
element,  to  its  greater  efficiency,  and  its  greater  pro- 
ductive capacity.  These  reformations  and  reorganiza- 
tions seemingly  fail  to  observe  the  more  humanized 
side  of  the  matter.  The  human  element  and  the  me- 
chanical element  are  but  complements  of  one  another, 
and  a  concentration  of  effort  has  been  applied  to  the 
one  without  an  attempt  at  a  corresponding  completion 
of  the  other.  The  result  has  been  that  the  human 
side  of  the  industrial  relation  problem  is  subordinated 
and  allowed  to  lag  behind  the  mechanical  development. 

♦  *         * 

The  engineers  have  been  the  prime  movers  in  insti- 
tuting mechanical  improvements  and  developments. 
They  try  to  increase  machine  output  at  less  cost  or 
with  fewer  men.  They  build  plants  that  are  marvels 
for  ctinvenicnce  of  routing,  or  location  of  processes. 
Their  etYorts  have  been  mainly  material.  They  have 
concerned  them.sclves  little  with  the  human  fabric  of 
the  web.  .\nd  it  has  been  these  material  discoveries 
that  are  largely  responsible  for  the  industrial  and  labor 
problem,  for  so  tied  up  arc  the  human  and  machine 
elements  that  the  very  life  of  the  one  is  dependent  on 
the  other. 

The  ])roblem  of  iiuhistrial-relations  management  is 
simply  one  of  adjusting  the  human  factor  in  the  com- 
plex production  organization  of  industry,  of  correlat- 
ing the  two  eletHcnts  in  the  proper  fashion  and  of 
promoting  a  more  social  and  equitable  environment. 
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Heretofore  the  solution  has  been  in  the  hands  of  the 
benevolent-minded  and  the  philanthropists.  The  en- 
gineer has  not,  or  was  not,  asked  to  contribute  his 
opinions  or  experiences.  But,  as  Miss  Kellor  states, 
"this  field  is  primarily  one  for  the  engineering  ex- 
ecutive." If  for  no  other  reason,  because  it  has  been 
by  the  engineer's  work  in  the  perfection  of  the  me- 
chanical element  of  production  that  the  need  of  a  labor 
adjustment  is  made  obligatory.  The  conditions  under 
which  labor  has  been  employed  have  been  created  by 
the  application  of  scientific  training  to  the  material 
environment  of  the  worker.  Why  should  not  this 
same  talent  be  applicable  to  the  more  human  sur- 
roundings with  an  unmitigated  success? 

The  methods  of  solving  labor  conditions  seem,  in 
Miss  Kellor's  opinion,  to  require  the  organization 
ability  and  practical  scientific  mind  of  the  trained  en- 
gineer. The  material  element  has  been  developed  by 
a  logical  process  and  evolution  and  the  same  logic 
seems  no  less  proper  for  the  human  element.  In  all 
its  phases,  then,  whether  of  employment,  promotion 
or  housing,  scientific  principles  should  be  applied.  This 
opens  a  further  fruitful  field  of  endeavor  for  the  en- 
gineer. His  acceptance  of  its  possibilities  will  bring 
him  to  the  focus  of  a  mighty  change  in  social  responsi- 
bilities. He  will  be  the  pilot  that  guides  the  wheels 
of  industrw 


Churches  and  Schools  the  Bulk  of 
Montreal's  Building 

FROM  l^resent  appearances  the  chief  portion  of 
the  building  work  in  Montreal  will  be,  like  last 
year,  on  churches  and  schools,  with  a  little  con- 
struction on  munition  plants.  Materials  have 
lately  advanced  in  cost  right  along  the  line,  and 
in  certain  directions  are  also  scarce;  labor,  too,  is  dear, 
and  the  men  in  some  trades  are  demanding  still. higher 
pay.  This  has  a  tendency  to  restrict  building,  although 
the  permits  and  the  values  show  a  large  increase  over 
last  year. 

In  the  opinion  of  some  contractors  there  is  no  pros- 
pect of  any  substantial  decrease  in  the  cost  of  building 
for  at  least  two  years,  and  those  who  contemplate 
building  should  face  the  situation.  For  a  long  time 
after  the  commencement  of  the  war,  there  was  a  very 
dull  period  in  the  contracting  line,  many  people  being 
afraid  to  commence  operations  owing  to  the  uncertain 
outlook  as  to  the  course  of  hostilities,  although  prices 
were  very  low.  Subsequently,  under  the  stimulus  of 
munitions  work,  contractors  were  able  to  advance  quo- 
tations, but  even  then  much  building  was  postponed 
in  the  belief  that  prices  would  revert  to  something  like 
a  normal  basis.  The  contrary  has  proved  to  be  the 
case,  and  the  cost  of  building  has  consistently  risen.  It 
is  true  that  land  values  have  receded  from  the  high- 
water  mark  reached  during  the  boom  davs,  but  this 
circumstance  is  more  than  balanced  by  the  all-round 
advance  in  materials  and  labor. 

The  Contract  Record  strongly  advocated  construc- 
tion work  during  the  dull  period  referred  to,  and  those 
who  took  advantage  of  this  advice  were  able  to  obtain 
cheap  building.  It  looks  as  if  the  higher  level  of  prices 
has  come  to  stay  for  some  time,  and  that  those  who 
desire  to  build  will  not  get  better  terms, by  postponing 
work.  The  rebuilding  of  the  devastated  regions  in 
France  and  Belgium  will  involve  a  heavy  call  on  the 
resources  of  the  world,  making  for  high  i)riccs  both  on 
this  continent  and  in  Europe. 

So  far  as  the  Province  of  Quebec  is  concerned,  the 


bulk  of  the  contracts  this  year  are  for  churches  and 
schools,  together  with  some  factories  and  additions  to 
existing  pulp  and  paper  mills.  There  is  a  number  of 
residences  to  be  erected,  although  it  is  argued  by  some 
people  that  the  cost  of  this  class  of  building  is  so  high 
as  to  preclude  anything  like  a  profitable  return  on  the 
investment.  Tenders  for  a  consideraljle  number  of 
small  bridges  have  been  invited.  Two  or  three  filtra- 
tion scliemes  are  also  to  be  carried  out. 


Untrue  Cost  Reporting 

THERE  is  a  vast  deal  of  untrue  cost  reporting  in 
this  day  and  generation.  By  untrue  we  mean 
simply  incorrect,  whatever  the  iniderlying  cause 
or  motive.  Much  of  this  untruthfulness  is  due 
to  unintentional  incompleteness  through  ignorance, 
blundering,  or  laziness,  but  some  is  deliberately  de- 
signed to  deceive.  Engineers  who  value  their  reputa- 
tion for  scientific  accuracy  and  for  professional  honesty 
should  fight  untrue  cost  reporting,  regardless  of  its 
origin  or  object. 

Flagrant  examples  of  imtrue  cost  reporting  are  ajjt 
to  be  found  after  changes  from  private  to  municipal 
ownership  of  waterworks  and  other  public  utilities.  In 
such  case  it  is  very  common  for  cities  to  claim  profits 
under  municipal  ownership,  sometimes  after  consider- 
able reductions  in  rates,  when  the  fact  is  that  inade- 
quate allowance,  and  in  extreme  cases  no  allowance  at 
all,  has  been  made  for  capital  charges.  Similarly,  cities 
changing  from  street  cleaning  or  garbage  disposal  by 
contract  will  compare  contract  prices  with  the  "cost" 
of  the  municipal  service,  and  make  absolutely  no  allow- 
ance for  interest  and  depreciation  on  plant  and  equip- 
ment. An  example  of  this  occurred  in  the  first  state- 
ment of  the  results  of  the  operation  of  the  Cleveland 
garbage  reduction  works  under  municipal  ownership, 
although  a  footnote  naively  gave  warning  to  the  wary 
that  interest  on  Ijonds  was  not  included  because' it  was 
taken  care  of  by  another  city  department.  Later  re- 
ports, it  is  only  fair  to  say,  included  an  allowance  for 
all  capital  charges. 

Engineers  can  appreciate  the  obligation  of  cities  to 
include  capital  charges  whenever  comparing  public 
with  private  ownership  of  utilities,  or  results  under 
contract  construction  of  sewers  or  pavements  or  con- 
tract service  in  street  cleaning,  garbage  collection,  and 
disposal  with  force-account  results.  The  average  city 
ofTicial,  however,  seems  unable  or  unwilling  to  take  all 
the  elements  of  cost  into  account  when  he  is  reporting 
the  cost  of  almost  any  service  rendered  by  a  city.  What 
city  accounts,  to  go  into  quite  another  field  than  any  of 
those  mentioned,  include  in  the  statement  of  cost  of 
the  public  schools  the  interest  charges  and  depreciation 
on  the  investment  in  school  buildings? 

Since  the  engineer  can  and  does  appreciate  all  the 
elements  of  cost  far  better  than  the  average  city  official, 
or  citizen,  he  should  take  pains  to  see,  each  in  his  own 
city  or  state,  that  true  and  full  costs  are  reported  in- 
stead of  dishonest  or  partial  costs. — Engineering  News. 


The  Legislative  Committee  of  the  Montreal  Coun- 
cil has  been  asked  to  report  on  a  proposal,  favored  by 
the  Board  of  Control,  for  the  city  purchasing  sandpits 
and  quarries.  The  same  committee  is  asked  to  report 
on  obtaining  powers  to  control  the  height  of  outside 
staircases  to  dwellings  as  well  as  power  to  enforce  the 
povision  of  rear  exits.  The  idea  is  to  limit  outside 
staircases  to  a  height  of  five  feet,  communication  with 
upper  flats  being  obtained  by  staircases  inside  the 
building. 
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Steel  Joined  on  Bloor  Street  Viaduct,  Toronto 

Another  Stage  in  the  Completion  of  Big  Bridge — Contractors 
are  Ahead  of  Schedule  —  Rosedale  Section  Practically  Fin- 
ished— A  Review  of   Past   Progress — Steel   Erection   Methods 


TIIIC  steel  oi  the  Hloor  Street  viaduct,  Torontd, 
was  finally  linked  u])  according  to  schedule  on 
ATay  1,  so  that,  with  the  Rosedale  section  prac- 
tically completed  some  time  ago,  the  bridge  is 
now  continnotis  from  end  to  end,  although  several 
months  from  a  traffic-hearing  stage.  The  first  sod 
was  turned  on  January  16,  1915,  and  the  time  allotted 
by  contract  for  the  completion  of  the  work  expires  on 
December  24,  1917.  The  Rosedale  section  was  fin- 
ished with  the  exception  of  the  ])aving,  track  laying 
and  lighting  arrangements,  some  time  ago.  and  opera- 
tions will  now  be  concentrated  on  the  Don  section 
and  the  Rloor  fill  section,  which  forms  the  western 
end  of  the  viaduct.  Details  of  design  and  construc- 
tion with  progress  reports  have  appeared  in  the  Con- 
tract Record  of  Tnlv  l.S.  1914;  October  28,  1914:  No- 
vember 18,  1914:'De'cember  15,  1915.  and  July  12.  1916. 

This  viaduct,  the  ])uri)f)se  of  which  is  to  link  the 
north-eastern  section  of  Toronto  with  the  central  and 
western  portions,  separated  otherwise  bv  the  dee]) 
Don  Valley  and  the  subsidiary  Rosedale  Ravine,  has 
an  entire  length  of  5,267  feet,  from  Rloor  and  Sher- 
bourne  .Streets,  the  western  terminus,  to  Broadview 
and  Danforth  Avenues,  the  eastern  extremity.  The 
bridge  divides  itself  into  three  main  sections;  an  earth 
side-hill  fill,  1,564  feet  long,  paralleling  the  Rosedale 
ravine,  and  two  bridge  sections  known  as  the  Rosedale 
and  Don  sections,  crossing  the  Rosedale  Ravine  and 
Don  Valley  respectivelv.  A  paved  roadway  will  cross 
the  i)n^iection  of  laud  that  separates  these  two  valleys 
and  will  connect  the  two  bridge  sections.  The  earth 
side-hill  has  been  adopted  at  the  western  end  to  avoid 
a  long  expensive  bridge  which  otherwise  would  be 
required  to  cross  the  ravine  at  a  very  acute  angle. 
By  deviating  the  route  along  the  ravine  for  a  short 
distance,  a  bridge  crossing  it  at  nearly  right  angles 
is  made  possible.  The  fill  is  being  gradually  per- 
formed and  tenders  will  be  taken  for  its  completion 
if  free  fill  and  excavation  spoil  docs  not  prov^  suffi- 
cient. 

The  bridge  proper  is  a  steel  arched  structure  car- 
ried on  reinforced  concrete  piers  and  with  reinforced 
concrete  approaches.  The  main  spans  are  four-ribbed 
three-hinged  steel, arches.  The  bridge  measures  86 
feet  wide  out  to  out  of  haudrailing  with  two  canti- 
levered  sidewalks  10  ft.  9  ins.  wide  and  a  roadway  64 
ft.  6  in.  curb  to  curb  with  two  car  tracks.  Tt  is  a 
double-deck  structure,  the  difference  in  elevation  of 
grades  of  the  lower  and  upper  deck  systems  being  22 
ft.  The  lower  deck  which  is  to  provide  for  future 
subway  traffic  will  not  be  finished  at  present.  In  the 
Don  section,  there  are  five  main  arches  with  one  in 
the  Rosedale  section.  They  are  carried  on  cast  steel 
pin  grillages  set  on  granite  blocks  in  the  skew-backs 
of  the  piers.  The  floor  supports  are  I-beam  stringers. 
Lattice  girders  on  the  end  of  the  deck  system  carry 
the  hJind  railing.  * 

The  eastern  portion  of  the  viaduct,  crossing  the 
Don  valley  and  known  as  the  Don  section,  coimects 
Danforth    Avenue   with    a    projecting    point    of   land 


between  the  two  ravines,  lis  length  is  1,680  ft.,  in- 
cluding the  approaches.  The  arches  total  1,077  ft.  6  in. 
There  are  five  main  arches,  two  of  158  ft.  span,  two 
of  240  ft.  sjjan  and  one  of  281  J/j  ft.  span,  all  measured 
from  centre  to  centre  of  pins.  The  height  above  the 
Don  river  is  125  ft.  The  western  approach  contains 
a  small  80  ft.  steel  through-truss  span  masked  with 
concrete  side  walls  and  suspended  concrete  ceiling. 
The  eastern  approach  and  the  remainder  of  the  ap- 
proach work  on  the  west  com])rise  steel  frame  work 
with  deeply  panelled  concrete  wall  coverings  which 
give   the   efft  solid   and   massive   concrete 

abutments. 

The  main  i)iers,  B,  C,  D,  and  f{.  (lettered  fn^m  the 
east),  are  carried  down  to  bed  rock  which  ranges  from 
29  ft.  to  47  ft.  below  ground  .surface.  l''xcavation  for 
these  piers  was  performed  by  the  open  caisson  method, 
Lackawanna  steel  sheet  piling  and  timber  sheeting 
being  used,  with  heavy  bracing  to  prevent  the  cais- 


Steel  arches  were  erected  on  timber  falsework  by  travellers  and  guy  derricks. 

SOUS  from  caving  in.  Fulsometer  pumps  were  used 
in  general  for  unwatering,  which  was  quite  a  job  in 
the  two  piers  on  either  side  of  the  Don.  Hayward 
buckets  did  the  excavating.  The  rock  at  this  loca- 
tion is  of  a  shaly  nature,  the  top  strata  of  which  were 
soft  and  disintegrated.  This  necessitated  a  bedding 
2  or  3  feet  further  down  to  secure  a  firm  foundation. 
The  deepest  excavation  was  47  ft.  below  the  lowest 
level  of  the  Don  Valley.  The  piers  A,  F  and  G,  at  the 
two  ap])roaches,  are  of  the  mattress  type  on  hard,  dry 
day  foundations  varying  from  10  to  14  ft.  below  the 
surface  of  the  ground.  The  only  serious  trouble  en- 
countered during  the  construction  of  the  piers  was 
deep  layers  of  quicksand  saturated  with  water,  necessi- 
tating rigid  and  tight  fitting  forms.  The  total  excava- 
tion amounted  to  about  45,000  cubic  yards.  The  spoil 
was  handletl  by  an  aerial  traiuway  1.200  feet  long. 
s]>anning  from  the  cast  bank  of  the  Don  to  a  point 
just  j>ast  the  west  abutment  ,it  an  elev.itiiMi  \25  ft. 
above  the  valley  bottom 

The  concrete  for  the  pKi>    ^.i-   (M.mu    immu   hw 
hoist  towers  and  chutes  located  opi>osite  piers  B,  C,  D, 
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E  and  F.  The  mix  was  1  :2-}4  :Sy2  for  the  foundations 
and  1  ■.2y'2  :5  for  the  bodies.  Relaying  concrete  from 
tower  to  tower  was  carried  out  in  some  instances.  The 
piers  are  solid  to  the  skew-backs  and  are  hollow  con- 
crete-faced above  that  point  with  steel  frames  carry- 
ing the  loads.  This  construction  gives  the  appearance 
of  very  solid  piers  up  to  deck  level. 

The  concreting  plant  comprises  five  concreting 
towers  with  a  mixing  outfit  for  each  with  the  aerial 
cableway  for  transportation  of  aggregates,  etc.  Each 
tower  is  provided  with  a  derrick  boom.  There  are 
three   railway   lines   in   the   Don    Valley   crossing   the 


^h»— "^BjiiR" 


The  bridge  comprises  four-ribbed,  three-hinged  steel  arches.    Under- 
side of  one  arch  looking  toward  concrete  pier. 

line  of  the  viaduct.  The  Canadian  Pacific  Railway 
tracks  run  parallel  to  the  river  about  half  way  up  the 
hill  on  the  eastern  side  of  the  valley.  The  G.  T.  R. 
and  C.  N.  R.  lines  are  in  the  bottom  of  the  valley 
just  on  the  west  bank  of  the  Don.  The  proximity  of 
these  lines  made  it  a  very  easy  matter  to  transport 
material  and  equipment.  The  aggregate  for  the  east 
side  of  the  Don  section  is  delivered  on  the  sidings  of 
the  C.  P.  R.,  unloaded  by  clamshells  and  delivered  to 
the  bins  at  the  foot  of  the  east  tower,  opposite  pier  B, 
which  is  the  only  tower  served  from  this  siding. 

For  the  western  portion  of  the  bridge,  the  railway 
lines  in  that  side  are  used  for  the  delivery  of  aggre- 
gate which  is  unloaded  by  clam  shells  into  storage 
bins  or  piles  alongside  the  track.  From  there  it  is 
distributed  by  the  cableway  to  the  mixers  at  the  foot 
of  each  tower.  Cement  is  unloaded  onto  narrow-gauge 
hand  trucks  and  stored  in  sheds.  Distribution  to  the 
mixers  is  by  means  of  the  cableway. 

An  up-to-date  plant  is  located  at  the  east  side  of 
the  river.  Tt  includes  a  carpenters'  shop,  blacksmiths' 
shop  and  a  machine  shop.  Storehouses  and  boarding 
rooms  for  the  men  were  erected  during  the  early  part 
of  construction.  The  main  water  supply  for  drinking, 
boilers  and  concrete  work  is  brought  from  the  city 
mains  on  Danforth  Avenue.  In  general  the  plant  is 
steam  driven.    A  few  small  motors,  however,  are  used 


for  driving  some  woodworking  machinery  and  small 
tools,  a  small  electric  equipment  being  necessary. 

The  steel  work  was  erected  on  the  Don  section  on 
falsework  by  two  travellers  and  by  guy  derricks.  The 
steel  for  the  eastern  end  of  this  section  is  delivered 
t(j  the  sidings  of  the  C.  P.  R.  and  unloaded  by  a  20-ton 
guy  derrick  with  an  85-ft.  mast  and  60-ft.  boom,  which 
was  also  used  to  erect  part  of  eastern  158  ft.  arch.  The 
steel  for  the  west,  end  of  the  bridge  was  delivered  on 
the  G.  T.  R.  and  C.  N.  R.  railway'  lines,  which,  how- 
ever, were  700  ft.  from  the  west  abutment.  The  aerial 
cableway  was  used  to  unload  and  transport  about  450 
tons  for  the  west  apj^roaches.  For  the  west  158  ft.  and 
240  ft.  arches,  the  falsework  was  partially  erected  to  a 
certain  elevation  and  a  temporary  track  360  ft.  long 
laid  on  it.  Another  20-ton  guy  derrick,  also  with  an 
S5-foot  mast  and  60-foot  boom,  erected  in  a  conveni- 
ent location,  unloaded  and  raised  the  steel  to  trucks 
on  the  tem})orary  track,  where  it  was  moved  into  a 
])osition  for  the  travellers  to  handle. 

After  the  approach  work  was  completed  on  cither 
side  two  travellers  were  set  up  and  performed  most 
of  the  erection  aided  by  the  guy  derricks  referred  to. 
The  travellers  were  of  the  twin  derrick  type.  Each 
measures  18  ft.  6  in.  centre  to  centre  of  trucks,  and  is 
■fitted  with  two  60-ft.  lattice-work  booms  built  in  three 
sections.  The  lifting  capacity  is  12  tons  in  any  position. 
The  centre  section  of  20  ft.  is  withdrawn  for  handling 
heavy  loads,  the  capacity  in  this  case  being  20  tons. 
A  four-drum  8  in.  x  10  in.  hoisting  engine  operates 
the  traveller. 

The  traveller  was  used  to  erect  the  entire  west  150 
ft.  s]ian.  The  corresponding  span  on  the  east  side  em- 
ployed both  the  traveller  and  a  guy  derrick.  For  the 
240  ft.  arches,  the  traveller  and  20-ton  guy  derricks 
worked  in  conjunction.  These  spans  were  so  long 
that  the  traveler  could  not  reach  out  far  enough  to 


Deck  of  the  Rosedale  section  minus  car  tracks  and  paving.    The  Don 
section  will  be  identical  in  appearance.    Total  width  is  86  feet. 

complete  the  arch  until  the  derrick  had  erected  a  great' 
j)art  of  the  ojjposite  side  of  the  spans.  The  centre 
281  ft.  span  was  assembled  simultaneously  from  each 
side,  using  only  travellers.  The  steel  met  on  May  1, 
so  that  the  steel  is  now  continuous  from  end  to  end. 
There  are  very  nearly  6,000  tons  of  steel  in  th^^  Don 
section.' 

All  of  the  steel  was  assembled  on  falsework.     This 
was  made  of  12  x  12  and  10  x  18  Douglas  fir  timbers 
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in  standard  sections  with  caps,  sills  and  platforms  uni- 
form, so  that  assembly  was  possible  with  very  little 
waste.  All  bents  were  framed  before  being  used. 
Provision  was  made  for  jacks  under  each  panel  point 
for  raising  or  lowering  the  ribs.  The  falsework  was 
built  up  as  required  and  as  the  arches  progressed.  The 
erection  travellers  were  employed  to  a  considerable 
c.xteiit  ill  raising  the  falsework  and  a  stifT-leg  derrick 
when   the  traveller  was  found  impracticable. 

When  the  travellers  are  not  further  needed  both 
will  be  run  to  a  point  over  the  G.  T.  R.  tracks  at  the 
west  bank  of  the  Don  and  one  will  disassemble  the 
other  anrl  lower  it  to  the  cars  below.  A  derrick  will 
then  be  erected  to  disassemble  the  second  one  and 
lower  it  to  the  railwaj'  tracks. 

The  pin  joints  for  the  sjjans  are  steel  castings  set 
on  granite  blocks  imbedded  in  the  concrete  piers  and 
held  with  two  anchor  bolts.  As  stated,  the  piers  are 
solid  up  to  the  skew-backs  only  and  hollow  above  this. 
The  assembly  of  the  steel  began  as  soon  as  the  piers 
had  reached  the  skew-backs  and  the  pin  grillages  were 
-.(■t.     The  remainder  of  the  pier  was  continued  later. 

All  concrete  work  is  given  a  smooth  finish.  The 
forms  are  removed  when  the  concfete  has  sufficiently 
hardened  and  all  projections  are  removed  with  chisels 
or  other  steel  tools  and  all  holes  are  plugged.  The 
surface  is  then  polished  with  carborundum  blocks,  by 
either  hand  work  or  using  electrically-operated  tools. 
Jhc  final  treatment  is  an  application  of  a  cement  sand 
plaster.  This  gives  a  smooth,  uniform  finish.  The 
total  amount  of  concrete  on  the  Don  section  will  be 
about  43,000  cubic  yards.  The  reinforcing  sttel 
amounts  to  492.6  tons. 

The  Rosedalc  section  of  the  Bloor  Street  viaduct 
is  600  ft.  long  and  95  ft.  above  the  roadway  in  the 
Roscdale  Ravine.  There  is  but  one  span,  an  arch  mea- 
suring 190  ft.  from  pin  to  pin  with  a  rise  of  64  ft., 
similar  in  design  to  the  arches  in  the  Bloor  Street 
section.  The  western  approach  contains  an  80-ft. 
span,  comprising  through  trusses,  masked  with  con- 
crete sidewalls  and  suspended  ceiling.  The  approaches 
on  this  section  are  enclosed  in  concrete,  similarly  to  the 
Don  section,  thus  giving  a  massive  effect.  The  north- 
westerly side  of  the  bridge  is  placed  on  a  curve  of 
315.6  ft.  radius.  There  is  a  retaining  wall  on  this  ap- 
l)roach  160  ft.  in  length.  This  is  of  the  buttress  type 
for  ()0  ft.,  the  remainder  being  of  the  cantilever  type. 

There  are  three  main  piers  in  this  section,  known  as 
11,  I  and  J.  Piers  H  and  I  are  carried  to  a  point  three 
or  four  feet  below  rock  surface  to  obtain  a  solid  founda- 
tion. The  depth  is  about  35  ft.  below  grade.  Pier  J 
and  all  miaior  piers  rest  on  clay. 

The  concreting  was  carried  out  with  two  towers 
and  chutes.  The  steel  was  erected  by  derrick  on  this 
section.  Owing  to  the  lack  of  railway  transportation 
all  materials  had  to  be  hauled  and  then  handled  by 
derricks  instead  of  by  aerial  cableway  as  on  the  Don 
section.  This  section  is  now  finished  except  for  the 
])aving  and  car  tracks.  The  excavation  for  this  bridge 
was  about  31,000  yards.  The  concrete  work  amount- 
ed to  16,000  yards;  the  structural  steel  to  1.300  ton< 
and  the  reinforcing  steel  225  tons. 

The  deck  of  the  bridge  is  of  reinforced  concrete 
using  a  1  :2:4  mix.  Twenty  expansion  joints  are  pro- 
vided in  the  floor  of  the  Don  section,  and  8  in  the  floor 
of  the  Rosedale  section.  The  work  is  just  conimenc- 
ii\g  on  the  floor  of  the  Don  section  while  that  on  the 
other  is  completed.  .\  creosoted  wood  block  paving 
in   a   mortar   cushion   will   be   laid. 
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The  handrailing,  which  amounts  to  3,283  Hneal 
ft.  on  the  Don  section  and  1,260  lineal  ft.  on  the  Rose- 
dale  section,  is  carried  on  lattice  girders  which  are 
enclosed  in  concrete.  It  is  of  concrete  using  a  1 :1 :3 
mix,  the  aggregate  being  a  crushed  red  granite.  After 
the  forms  are  removed,  the  surface  is  acid  treated  to 
eat  the  concrete  from  around  the  granite.  This  leaves 
a  rough  finish  with  a  reddish  cast.  The  sidewalks  also 
carry  a  reinforced  concrete  curtain   wall. 

As  has  been  stated,  the  massive  effect  is  produced 
in  the  approach  work  by  the  use  of  concrete  facings 
to  the  steel  framework.  The  abutments  comprise  steel 
columns  spaced  20  ft.  centre  to  centre  along  the  axis 
of  the  bridge  and  22  ft.  transversely,  these  columns 
being  carried  on  reinforced  concrete  pedestals.  Con- 
crete side-walls  cover  the  steel  work  with  lateral  ties 
to  stiffen  the  wall  against  the  flexure.  There  is  ample 
provision  for  expansion.  To  give  relief  to  the  large 
areas,  the  concrete  is  deeply  panelled.  In  the  piers 
the  steel  columns  are  spaced  16  ft.  6  ins.  and  covered 
with  reinforced  concrete  masked  walls.  The  short 
80-foot  span  at  the  west  end  of  both  the  Don  and 
Rosedale  sections  have  steel  through  trusses  with 
reinforced    concrete    side-walls    carried    on    buttresses 


The  Rosedale  section.    Reinforced  concrete  side  walls  covering  steel 

frame  give  massive  effect  to  abutments  on  botli  Rosedale  and 

Don  sections.    Handrail  is  of  concrete. 

forming  part  of  the  main  piers.  The  soffit  is  suspended 
from  the  bottom  cords  of  these  trusses.. 

The  south-east  side-wall  on  the  Rosedale  section, 
owing  to  special  conditions  is  made  in  the  form  of  a 
vertical  slab  with  girders  and  beams  in  the  vertical 
plane. 

The  work  is  being  carried  otit.  under  the  direction 
of  the  City  Department  of  Works,  of  which  R.  C. 
Harris  is  Commissioner  and  G.  A.  McCarthy,  chief 
engineer.  The  general  contractors  for  the  Don  sec- 
tion are  Quinlan  &  Robertson,  whose  contract  price 
was  $947,076.  The  Hamilton  Bridge  Works  are  the 
contractors  on  the  steel  work.  T.  T.  Black  is  resident 
engineer  for  the  general  contractors.  The  general  con- 
tractors for  the  Rosedale  section  are  the  Dominion 
Bridge  Company,  whose  contract  price  was  $298,555. 
The  Raymond  Construction  Company  were  the  sub- 
contractors on  the  concrete  work. 


Suppliers  of  Material  and  Equipment 

On  the  Don  section  the  following  firms  supplied 
materials: — Albert  Rogers,  Ltd.,  cement  and  crushed 
stone ;  Steel  &  Radiation,  Ltd.,  expanded  metal ;  Steel 
Co.  of  Canada,  reinforcing  bars;  W.  G.  Godson  Co., 


Greenbuni,  Out.,  Sand;  Dominion  Steel  Foundries, 
Hamilton,  steel  castings ;  Canada  Cement  Co.,  cement. 
The  following  equipment "  was  also  used  : — Beatty 
hoists ;  Hayward  buckets ;  Ransome  &  Smith  mixers ; 
Marion  steam  shovels :  Ingersoll-Rand  air  compressor 
plant ;  Doty  hoists ;  Lidgerwood  cableway. 

On  the  Rfisedale  section  materials  were  supplied  by 
the  following  firms : — Canada  Cement  Co.,  cement ; 
Baines  &  Peckover,  reinforcing  steel ;  Lake  Shore  & 
Gravel  Co.,  sand ;  Albert  Rogers",  Ltd.,  crushed  stone. 
The  equipment  included : — Smith  mixers,  Beatty 
hoists,  Thew  shovels,  Adams  dump  wagons.  Greening 
wire  rope,  Owen  clam  shells,  Lakewood  dump  ])uck- 
ets,  Ingersoll-Rand  air  compressors. 


Council  of  R.  A.  I.  G.  Meets 

THV.  Council  of  the  Royal  yVrchitectural  Insti- 
tute of  Canada  met  in  Ottawa  on  April  28,  under 
the  presidency  of  Mr.  J.  P.  Ouellet,  of  Quebec. 
'Jlie  meeting  was  very  well  attended,  including 
a  member  from  Alberta.  It  was  decided  to  hold  the 
annual  meeting  in  Ottawa  on  the  1st  and  2nd  of 
October  next.  This  will  be  the  tenth  gathering;  or- 
iginally the  organization  was  known  as  the  Institute 
of  Architects  of  Canada,  and  in  1909  permission  was 
given  to  use  the  prefix  "Royal."  Three  years  later 
the  Institute  secured  a  charter  for  affiliating  all  exist- 
ing architectural  societies  who  possessed  provincial 
charters,  the  members  of  the  provincial  societies  thus 
becoming  members  of  the  R.  A.  I.  C.  ' 

After  discussion,  it  was  agreed  to  establish  an  In- 
stitute medal  of  merit  to  be  presented  for  competition 
or  to  distinguished  architects.  A  committee  will  obtain 
designs  and  settle  details. 

The  question  of  affiliating  1:5.  C.  architects'  Asso- 
ciations was  also  dealt  with. 

A  roll  of  honor  of  men  at  the  front  will  be  pre- 
pared, and  Mr.  A.  Chausse,  the  honorary  secretary, 
was  requested  to  write  every  society  for  lists  of  mem- 
bers who  have  enlisted. 


Real  Stone  Cheaper  Than  the  Imitation 

One  of  the  most  illuminating  illustrations  of  the 
relative  cost  of  different  building  materials,  according 
to  "Stone,"  is  furnished  by  the  bids  for  the  construction 
of  the  Madison  School,  at  Syracuse,  N.Y.  It  is  worth 
while  to  consider  these  bids  which  were  opened  the 
past  month,  in  detail.  The  bids  in  detail  were  as  fol- 
lows: A,  limestone,  $217,158;  imitation  stone,  $215,404; 
terra  cotta.  $215,851 ;  H,  limestone,  $227,700;  imitation 
stone  and  terra  cotta,  the  same;  C,  limestone,  $229,000; 
imitation  stone,  $227,000;  terra  cotta,  $225,400;  D, 
limestone,  $210,000;  imitation  stone,  $210,967;  terra 
cotta,  $215,150.  Thus  it  will  be  seen  that  out  of  twelve 
separate  prices  quoted,  limestone  at  $210,000  was  the 
lowest.  What  is  more,  this  figure  is  $967  less  than  the 
lowest  imitation  stone  bid,  and  $5,150  less  than  the  low- 
est terra  cotta  bid.  The  most  favorable  limestone  price 
was  no  less  than  $17,700  under  the  highest  imitation 
stone  and  terra  cotta  bids.  On  the  other  hand,  to  put 
the  matter  in  an  absolutely  fair  light,  the  highest  lime- 
stone bid  was  $18,033  more  than  the  lowest  imitation 
stone,  and  $13,850  more  than  the  lowest  terra  cotta  bid. 
What  is  equally  striking  is  the  fact  that  the  bidders 
who  put  in  high  figures  for  natural  stone  offered  in- 
ducements of  only  a  thousand  or  two  dollars  in  favor  of 
the  imitation. 
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Municipal  Engineering  Requirements 


-By  A.  F.  Macallum' 


PROBABLY  there  is  no  branch  of  enjjineering 
Ihat  calls  for  siicii  diversifiecl  knowledge  as  that 
(lefnanded  from  the  municipal  engineer.  Cer- 
tainly he  is  supposed  to  have  a  knowledge  of 
the  cost  of  installing  and  operating  public  utilities  and 
executive  ability  to  see  that  this  is  at  a  minimum  and 
com])a'rable  with  privately  owned  enterprises.  When 
a  city  reaches  any  considerable  size  it  is  not  possible 
to  follow  the  details  of  design  and  construction  of 
the  different  works  to  be  carried  on  and  the  practical 
engineering  work  must  then  be  carried  out  by  special 
engineers  devoting  all  their  time  to  particular  branches 
while  the  chief  devotes  his  time  to  the  executive  or 
business  work  of  the  department  and  the  policy  to  be 
developed  as  the  growth  of  the  city  brings  forward 
new  problems.  It  is  claimed  of  municipal  engineers 
that  they  follow  but  do  not  lead  in  such  matters  and 
seUUmi  initiate  new  policies,  but  wait  until  councils 
and  ])ublic  opinion  force  them  to  meet  the  question. 
This  will  be  found  to  be  true  where  the  municipal  en- 
gineer does  not  keep  up  his  reading  and  conlines  him- 
self too  much  to  details. 

The  railways  built  in  this  country  some  years  ago 
when  towns  were  anxious  to  secure  them,  have  cut 
across  the  cities  in  a  manner  to  hamper  the  develop- 
ment of  these  cities  except  in  certain  directions.  This 
is  now  felt  in  cities  where  the  future  planning  for  de- 
velopments is  being  carried  out  with  a  view  beyond  the 
present  day.  But  the  cost  is  almost  prohibitive  in  the 
older  built-up  sections  of  a  city,  to  shift  the  railways, 
with  the  result  that  any  report  showing  a  city  plan 
necessitating  the  spending  of  millions  of  dollars,  while 
pretty  to  look  at,  is  not  seriously  considered  and  sel- 
dom gets  beyond  an  academic  discussion.  This  is 
unfortunate,  but  when  it  is  realized  that  in  this  coun- 
try usually  about  fifteen  mills  of  a  tax  rate  is  from 
uncontrollable  charges  it  will  be  seen  why  aldermen 
are  diffident  about  increasing  it  when  usually  more 
|)ressing  matters  have  to  be  dealt  with. 

Water  Supply  and  Distribution 

Of  the  different  branches  of  municipal  engineering 
undoubtedly  the  most  necessary  is  the  sujjply  and  dis- 
tribution of  water.  The  city  which  can  get  its  supply 
without,  in  some  manner,  treating  it,  is  in  a  fortunate 
])osition.  The  two  standard  methods  of  treating  used 
on  this  continent,  one  b)'  means  of  graded  sand  and 
usually  without  the  use  of  chemicals,  the  other  by  me- 
chanical methods  for  the  treatment  by  chemicals,  give 
e(|ually  ciTcctive  results,  although  the  selection  of 
which  shall  he  adopted  is  <j(>\erned  generallv  hv  loc;il 
conditions. 

In  New  York  a  very  interesting  discussion  has  re- 
cently taken  place  regarding  the  advisability  of  filtra- 
tion outside  of  chlorination,  but  because  of  the  diamet- 
rically opposite  opinions  advanced  by  the  engineers 
of  various  municipal  bodies  interested,  filtration  out- 
side of  hypochlorite  treatment  was  decided  against,  al- 
though it  was  shown  that  such  treatment  did  not  re- 
move  bacteria,   embedded   in   particles   of   suspended 

•  Commissioner  of  Works,  Ottawa.  Ab.stract  of  paper  before  Ottawa 
Branch.  C.  S.  C.  E. 


matter,  decrease  turbidity,  lessen  color  or  vegetable 
stain  or  remove  swamp  odors  or  tastes. 

The  pumping  plant  in  any  waterworks  system  i.-> 
always  of  jjaramount  importance.  The  power  used, 
steam,  water,  gas  or  electric,  will  depend  principally 
up(m  the  ojjerating  cost  of  these  motive  agencies  de- 
livered on  the  shaft,  along  with  the  ca]>ital  cost  oi  in- 
stallation, including  the  size  of  relative  buildings. 

With  reference  to  the  quantity  of  water  used  for 
usual  basis  of  calculation  in  America  for  a  new  system 
is  100  gals.  ])er  head.  Toronto  uses  95  and  Hamilton 
110,  while  Ottawa,  strangely  en<jugh,  itses  over  210 
gals,  per  head,  mf>st  of  which,  of  course,  is  waste. 
Cleveland,  on  acc<Hmt  of  waste  of  water,  could  not 
build  pumps  fast  enough  until  meters  were  installed, 
and  the  consumption  dropj)ed  fifty  per  cent.  To  uni- 
versally meter  the  city  of  Ottawa  would  cost  about 
$.300,000,  but  the  time  will  come  when  it  will  be  done 
in  preference  to  paying  excessive  power  rates  for  pump- 
ing water.  We  will  then  have  the  usual  cry  that  water 
should  be  free  as  air,  that  pecjple  should  not  be  re- 
stricted in  its  use,  and  all  the  other  time-honored  argu- 
ments against  this  waste,  which  seems  to  be  the  herit- 
age of  people  on  this  continent. 

Sewage  Treatment  Related  to  Water  Supply 

When  a  town  has  secured  a  water  supply  the  neces- 
sity for  sewers  becomes  apparent,  with  (in  some  i)ro- 
vinces)  the  treatment  of  this  sewage  to  a  more  or  less 
vague  standard  which  a  conmiittee  of  this  society  is 
now  trying  to  bring  to  some  kind  of  uniformity 
throughout  the  different  provinces,  but  so  far  with  but 
indifferent  success. 

Most  of  the  older  cities  have  combined  systems, 
but  most  of  the  new  places  have  separate  systems.. 
Both  have  still  their  advocates,  but.  with  the  develop- 
ment of  sewage  treatments,  the  separate  system  has  the 
advantage,  especially  where  the  sewage  has  to  be 
pumped. 

The  treatment  of  sewage,  becoming  necessary  as 
the  country  builds  up.  is  yet  in  a  state  of  evolution. 
The  degree  of  treatment  will  vary  with  local  condi- 
tions, for  instance,  at  Baltimore,  it  is  given  a  second- 
ary treatment  on  account  of  the  oyster  beds  near  that 
city. 

The  object  of  present-day  methods  of  sewage  dis- 
posal has  been  to  take  advantage  of  the  oxidation  pro- 
cess through  the  intermediary  of  living  organism. 
Those  that  have  failed  are  those  that  have  not  sup- 
plied these  organisms  with  a  sufficient  supply  of  oxy- 
gen to  carry  <nit  their  functions.  In  connection  with 
sewage  treatment  there  are  two  distinct  factors:  (a) 
the  removal  of  all  causes  which  may  effect  a  nuisance, 
and  (b)  the  removal  of  all  causes  which  may  effect 
disease. 

Most  of  the  standard  methods  of  sewage  disposal 
using  screens  and  sedimentation  tanks  perform  only 
the  functions  oi  clarification  to  a  greate;^  or  less  ex- 
tent. By  filtering  afterwards  through  slag  or  stone 
the  nuisance  is  altogether  removed,  and  if  necessary 
to  remove  the  disease  germs  the  efRuent  can  then  be 
chlorinated. 

This,  then,  seems  to  be  the  present-day  idea,  name- 
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ly, to  remove  from  the  sewage  only  the  chemically  or- 
ganic attributes  which  create  a  nuisance  by  decom- 
position. No  longer  do  we  find  the  septic  tank  being 
built,  for,  being  wrong  in  principle,  it  is  doomed,  as  an 
integral  essential  to  any  method  of  sewage  disposal. 

City  Pavements 

A  visitor  to  a  city  may  forget  its  beautiful  l)ui!d- 
ings,  but  he  will  never  forget  its  pavements,  especi- 
ally when  they  are  bad.  Of  the  materials  in  use  for 
pavements  may  be  mentioned  granite  and  sandstone 
blocks,  wood  blocks,  asphalt  blocks,  brick,  sheet  as- 
phalt, asphalt  concrete  and  concrete.  Of  these  ma- 
terials the  stone  and  wood  blocks  are  used  for  the 
heaviest  traffic,  asphalt  brick  and  asphalt  concrete  on 
medium,  and  coficrete  on  light.  In  this  country,  ex- 
cept in  limited  areas  on  heavy  grades  combined  with 
heav)'  traffic,  granite  blocks  are  not  necessary,  and  are 
seldom  used  on  account  of  the  high  cost  of  construc- 
tion and  excessive  noise  unless  well  laid.  Treated 
wood  block  in  increasing  amount  is  being  laid  as  meet- 
ing most  of  the  requirements,  besides  being  quiet  on 
heavy  traffic  streets. 

On  street  car  streets  most  municijml  engineers 
favor  the  lip  girder  rail,  and  all  street  railway  engi 
'leers  favor  the  tee  rail,  one  side  because  the  possi- 
ijility  of  grooves  cut  alongside  the  rail  is  limited,  and 
the  other  because  of  the  longer  life  of  the  rails.  The 
pavement  to  be  laid  between  and  alongside  the  rails 
is  limited  to  stone  block,  wood  block,  and  brick.  A 
few  places  liave  laid  the  asphalt  right  up  to  the  rail, 
notably  New  York,  where  very  heavy  rail  sections 
are  used,  but  usually  it  is  not  a  success.  The  tracks 
should,  of  course,  be  rigid,  for  no  pavement  will  stand 
up  alongside  a  track  that  moves  under  car  operation. 
The  spaces  alongside  the  web  of  the  rail  should  also 
be  carefully  filled  to  prevent  as  much  as  possible  the 
access  of  water  to  the  base  of  the  blocks. 

Sidewalks  Cause  Controversy 

On  sidewalks  there  is  comparatively  little  to  say, 
although  there  is  more  friction  with  citizens  in  outly- 
ing districts  over  sidewalks  than  all  other  improve- 
ments combined,  especially  where  the  surface  is  of 
a  rolling  nature.  The  average  citizen  seems  to  be- 
lieve that  the  grade  of  the  sidewalk  should  be  the  same 
as  the  front  of  his  lot,  and  that  if  there  be  a  cut  or 
fill  opposite  his  lot  then  someone  has  blundered  in  the 
city  engineer's  department. 

House  Numbering  and  Street  Signs 

House  numbering,  street  signs  and  street  lights  are 
important  municipal  subjects.  The  numbering  of 
houses  is  a  municipal  function  which  too  often  does 
not  receive  the  attention  it  merits  from  officials,  judg- 
ing from  the  inconvenience  suffered  by  both  citizens, 
strangers  and  the  postal  system.  A  city  laid  out  ir- 
regularly will  require  a  somewhat  different  treatment 
from  one  on  the  rectangular  plan.  Probably  the  most 
common  and  simplest  way  is  to  begin  numbering  the 
houses  on  any  given  street  at  one  end  of  that  street 
and  continuing  the  numbers  in  succession  toward  the 
other  end,  allowing  a  number  to  each  unit  of  a  uniform 
number  of  feet,  such  as  25,  the  odd  numbers  on,  say, 
the  north  and  west  sides.  The  numbers  should  be  of 
such  a  nature  that  a  person  can  readily  see  them. 

Street  signs  should  be  at  each  str<^et  intersection 
and  on  each  corner  of  the  intersection  if  they  are  to 
afford  the  greatest  convenience.    They  should  be  plain- 


ly visible  from  street  cars,  and  sidewalks,  both  by 
day  and  night.  In  Hamilton  the  signs  are  so  placed 
on  electric  light  posts  that  the  light  shines  on  them. 
These  signs  are  strongly  made  of  iron,  enamelled  with 
blue  back  ground  and  white  block  letters. 

In  the  lighting  of  streets  it  is  desired  to  get  as 
nearly  as  possible  uniform  illumination  over  the  entire 
area  of  the  street.  The  aim  generally  is  to  insure  that 
the  illumination  at  no  point  will  be  less  than  a  given 
minimum  and  by  means  of  refractors  as.  nearly  uni- 
form as  possible. 

The  City's  Cleanliness 

The  keeping  of  the  streets  in  a  clean  condition 
comes  directly  under  the  mvmicipal  engineer  until  such 
time  as  the  city  arrives  at  a  population  of  several  hun- 
dred thousand,  when  usually  a  separate  department  is 
created  that  includes  also  the  collection  of  the  city 
wastes. 

The  collection  and  disposal  of  city  waste  is  a  ques- 
tion that  must  be  decided  at  some  time  as  a  town 
grows,  and  each  city  must  work  out  its  system  for 
collection  and  method  of  disposal.  If  collections  of 
city  refuse  be  made  from  the  curb  the  cost  of  collec- 
tion 'will  be  about  one-half  the  cost  of  collection  from 
the  rear  of  lots  or  buildings.  By  refuse  I  include  rub- 
bish, garbage  and  ashes,  which  vary  in  each  city,  and 
also  in  different  districts  of  a  city,  the  poorest  dis- 
tricts having  the  least  amount  of  garbage  and  ashes. 

The  disposal  of  the  city  refuse  is  generally  by  dump- 
ing and  filling  in  low  places  arotmd  a  city,  with  more 
or  less  nuisance  if  close  to  residences.  Cities  of  over 
a  hundred  and  fifty  thousand  can  operate  reduction 
plants  and  pay  operating  costs.  In  some  of  the  cities 
both  reduction  and  incinerator  plants  are  in  operation. 

Incinerators  are  better  for  smaller  cities,  but  it 
should  be  remembered  that  these  plants,  while  they 
will  operate  satisfactorily  under  definite  physical  con- 
ditions, if  these  conditions  be  altered  they  will  not 
operate  satisfactorily.  For  this  reason,  of  280  inciner- 
ators built  from  1885  to  1908,  102  have  been  abandoned 
or  dismantled.  However,  for  the  smaller  cities  they 
are  about  the  only  plants  to  be  installed  when  the 
dumping  places  have  been  filled. 

The  above  outlines  but  the  work  in  the  more  im- 
portant departments  to  be  covered  in  municipal  en- 
gineering and  does  not  touch  the  smaller  and  often 
more  troublesome  matters  that  crop  up  and  are  always 
sent  on  to  the  man  who  is  supposed  to  know  it  all — 
the  municipal  engineer. 


T 


One-Third  of  Members  of  Calgary  C.S.C.E. 
at  War 

IHE  Calgary  branch  of  the  Canadian  Society  of 
Civil  Engineers  has  33  per  cent,  of  its  member- 
ship enrolled  in  the  overseas  army.  Some  of 
these  have  paid  the  great  price.  On  April  25 
Lieut.  Col.  J.  S.  Dennis,  president  of  the  Canadian  So- 
ciety of  Civil  Engineers,  unveiled  a  roll  of  honor  at  a 
dinner  at  the  Palliser  Hotel.  Prior  to  unveiling  the 
roll  Col.  Dennis  referred  at  length  to  the  great  work 
done  by  the  members  of  the  profession  in  the  world 
war,  instancing  the  submarine,  aeroplane,  and  zeppelin 
as  products  of  the  profession.  He  stated  that  the  en- 
gineering branches  of  the  army  deserved  the  greatest 
possible  credit.  They  had  taken  just  as  great  risk,  had 
suiTered  as  great  losses,  and  were  just  as  necessary  as 
any  other  branch  of  the  army.     Many  engineers  had 
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l)een  dt'corateci  and  received  special  mention,  and  he 
was  prond  to  be  president  of  such  a  body. 

I'erhai)s  the  fi:reatest  work  that  the  enf^iiicers  could 
be  called  ui)on  to  jierform  would  come  after  the  war, 
when  they  would  have  to  help  in  the  re-habilitation 
of  several  countries.  This  work  would  call  for  great 
energy.  The  Russian  (lovernment  alone  contcini)lated 
buihh'ng  12,(XX)  miles  of  railway,  and  would  also  build 
u|)  a  vast  steel  industry  as  soon  as  this  could  be  done. 
The  country  had  the  natural  deposits  of  ore  and  coal, 
and  following  the  war  there  would  be  a  great  demand 
for  engineering  research  and  development.  In  the 
matter  of  chemical  research  the  engineers  had  per- 
formed wonders.  They  had  tackled  and  solved  prob- 
lems that  before  the  war  had  Ijeen  considered  unsolv- 
ablc.  Many  of  the  engineers  had  not  been  privileged 
to  go  overseas,  and  these  after  the  war  would  prob- 
ably be  called  upon  to  help  restore  the  countries.  They 
should  be  willing  to  give  freely  of  their  ability  to  help 
solve  after-the-war  problems. 

The  following  were  the  names  on  the  honor  roll: 
J.  H.  Rosher,  lance-cor])oral,  Princess  J'ats,  killed  in 
action ;  Lieut.  C.  F.  D.  Ross,  divisional  engineers, 
killed  in  action  ;  Lieut.  E.  B.  McLean,  missing  since 
November,  1916;  S.  R.  Lamb,  J.  H.  Jones,  R.  L.  IT. 
Coodav,  J.  A.  Symes,  G.  R.  Elliott,  F.  R.  Burfield, 
II.  R.  Carscallen,  G.  H.  Whyte,  Paul  Weatherbee,  P.  J. 
Jennings,  F.  S.  Dyke,  H.  B.  Muckelston,  F.  K.  Beech, 
v.  Meek,  T.  M.  Montague  and  J.  Iv  Caughey.  The 
roll  of  honor  was  the  work  of  Mr.  N.  A.  Pearsc^n,  one 
of  the  members  of  the  branch. 


Two  Montreal  Schools 

MR.  C.  A.  Reeves,  architect,  Montreal,  has  de- 
signed two  schools,  to  be  erected  on  Pius  IX. 
Boulevard,  Maisonneuve,  for  the  Roman 
Catholic  School  Commissioners.  The  schools, 
one  for  boys  and  the  other  for  girls,  arc  to  be  on  a 
site  250  X  600  feet,  and  will  be  separated  by  about 
200  feet.  They  are  similar  in  design  and  accommoda- 
tion, the  only  material  ditTerence  being  that  the  girls' 
school  includes  a  residence  for  the  nuns.  The  area 
of  the  girls'  school  is  215  x  75,  and  that  of  the  boys' 
169  X  75.    Both  are  three  storeys  high. 

The  foundations  arc  to  be  of  concrete,  and  the  ex- 
terior of  stone  up  to  the  first  floor  and  of  Kittanning 
brick,  backed  by  common  brick  for  the  front  elevation 
of  the  other  storeys.  The  structures  will  be  carried 
on  steel  frames.  The  floors  will  be  of  birch  over  re- 
inforced concrete.  The  interior  walls  and  the  ceilings 
will  be  of  Rocalite  plaster,  while  the  class  rocfms  are 
to  be  divided  by  terra  cotta  partitions.  The  stairs  and 
railings  will  be  of  architectural  iron.  Barrett  specifica- 
tion for  the  roofs  is  included  in  the  contracts.  All 
the  interior  wood  fittings  arc  to  be  of  chestnut  finish. 
The  lavatories,  which  will  be  ])rovided  on  all  the  floors, 
will  ha\c  white  tile  floors  and  walls.  I'ire  escapes  are 
to  be  ])rovidcd. 

Each  school  will  have  three  entrances  at  the  front, 
with  the  main  entry  in  the  centre,  and  a  similar  num- 
ber at  the  rear,  the  latter  leading  to  extensive  play- 
grounds. The  first  floors  will  be  devoted  to  assembly 
halls,  and  will  be  fitted  with  stages.  The  remaining 
floors  will  each  contain  seven  class  rooms,  26  x  30, 
with  the  necessary  cloak  rooms.  On  the  ground  floor 
there  will  be  an  office  for  the  public,  and  on  the  other 
floors,  rooms  will  be  set  ajiart  for  the  teachers'  use. 
A  boiler  house  of  brick  is  to  be  constructed  about 
150  feet  distant  from  the  school.     This  will   contain 


two  boilers  for  su{)plying  the  hot  water  heating  and 
also  fans  for  the  forced  air  ventilation  system.  The 
h(jt  water  and  air  vvil  be  conveyed  through  pipes  to 
the  .schools.  The  lighting  will  be  by  electric  light, 
all  the  piping  being  laid  in  iron  conduits. 

Mr.  A.  Choquette,  Montreal,  has  the  general  con- 
tract for  the  girls'  school,  and  tenders  have  been  re- 
ceived  for  the  boys'  school. 


Principles  for  Design  of  Retaining  Walls 

The  following  principles  to  be  observed  in  the  de- 
sign and  construction  of  retaining  walls  were  recom- 
mended in  a  report  of  a  committee  of  the  American 
Railway  Engineering  Association: 

(1)  For  usual  conditions  of  the  filling  use  an  angle 
of  repose  of  Ij^  to  1.  For  dry  sand  or  similar  material 
a  slope  of  1  to  1  may  be  used. 

(2)  The  maximum  pressure  at  the  toe  of  the  re- 
taining wall  should  never  exceed  the  safe  bearing  pres- 
sure on  the  material  considered. 

(3)  When  the  retaining  wall  rests  on  a  compres- 
sible material,  where  settlement  may  be  expected,  the 
resultant  thrust,  E,  should  strike  at  the  middle  or  back 
of  the  middle  of  the  base  of  the  wall  so  that  the  wall 
will  settle  toward  the  filling. 

(4)  When  the  retaining  wall  rests  on  a  material 
where  settlement  may  not  be  ex])ected  the  resultant 
thrust,  E,  should  not  strike  outside  the  middle  third 
of  the  base,  except  as  noted  in  (5)  below. 

(5)  Where  the  retaining  wall  rests  on  solid  rock 
or  is  carried  on  piles,  the  resultant  thrust,  E,  may  strike 
slightly  outside  the  middle  third,  provided  the  wall  is 
safe  against  overturning,  and  also  provided  the  maxi- 
mum allowable  pressure  is  not  exceeded. 

(6)  In  order  that  the  retaining  wall  may  be  safe 
against  sliding,  the  frictional  resistance  of  the  base, 
combined  with  the  abutting  resistance  of  the  earth  in 
front  of  the  wall,  must  be  greater  than  the  horizontal 
thrust  on  the  back  of  the  wall. 

(7)  The  filling  back  of  the  wall  should  be  carefully 
drained  so  that  the  wall  may  not  be  subjected  to  hyd- 
raulic pressure. 

(8)  The  foundation  for  a  retaining  wall  should  al- 
ways be  placed  below  frost  line. 

(9)  A  careful  study  should  be  made  of  the  condi- 
tions in  the  design  of  each  wall,  and  it  should  be  re- 
mem!)ered  that  no  theoretical  fornuila  can  be  more  than 
an  aid  to  the  judgment  of  the  experienced  designer. 
The  main  value  of  theoretical  formulas  is  in  obtain- 
ing economical  proportions,  in  obtaining  a  proper  dis- 
tribution of  the  stresses,  and  in  making  experience  al- 
ready gained  more  valuable. 


The  Montreal  Board  of  Control  have  awarded  the 
contract  for  the  construction  of  the  Lasalle  bridge  to 
Mr.  .-\.  Pion.  The  contract  was  originally  given  to  Mr. 
T.  O'Sullivan,  who,  after  executing  a  portion  of  the 
work,  declined  to  proceed,  on  the  ground  that  it  was 
impossible  to  fill  it  on  account  of  the  increase  in  the 
cost  of  materials.  The  new  contract  is  at  an  advance 
of  $58,000. 


The  council  of  the  Canadian  Society  of  Civil  Engi- 
neers at  Montreal  has  approved  the  change  in  name  of 
the  Regina  Branch  to  the  "Saskatchewan  Branch"  of 

the  Society. 
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Modern  Road-making  Machinery — Its 
Selection,  Use  and  Care 


-By  W.  Huber,  A.M.  Can.  Soc.  C.E. 


A  discussion  of  niodeni  road-building  machinery 
resolves  itself  intb  a  discussion  of  road-build- 
ing itself,  for  very  few  operations  in  the  con- 
struction of  our  highwa3's,  especially  where 
the  work  is  on  an  extensive  scale,  are  carried  on  with- 
out the  aid  of  machinery  of  one  kind  or  another.  The 
measure  of  success  achieved  and  the  economies  effect- 
ed through  this  extensive  use  of  machinery  will  depend 
principally  on  three  things:  intelligent  selection,  com- 
])etent  o])eration   and  careful   maintenance. 

Road  construction  is  carried  on  under  widely  vary- 
ing conditions,  and  the  selection  of  machinery  for  any 
operation  involves  a  careful  study  of  these  conditions. 
The  capacity  of  the  machines  to  be  purchased,  the 
power  required,  the  most  desirable  weights  for  rollers, 
etc.,  should  be  carefully  determined  in  advance.  Ecjuip- 
ment  once  used  and  fovuid  unsuitable  cannot  be  sold 
or  exchanged  except  at  a  hea\y  discount,  and  it  there- 
fore behooves  the  purchaser  to  make  no  initial  mis- 
takes. 

The  Human  Factor 

The  progress  of  the  work  and  the  interests  of  the 
machinery  itself  demand  the  very  best  class  of  oper- 
ators. No  machine  is  endowed  with  human  intelli- 
gence, nor  is  any  road-making  machine  automatic  in 
action.  Success  depends  on  human  guidance  and  con- 
trol, the  efficiency  of  which  is  reflected  in  the  results. 
While  the  various  ojierations  included  in  the  construc- 
tion of  county  roads  may  be  classed  as  rough  work,  they 
require  much  skill  and  intelligence  of  a  certain  kind, 
and  the  lack  of  these  two  great  essentials  is  sufficient 
to  prevent  results  otherwise  o1)tainable  with  even  the 
best  equipment. 

Nearly  all  machiner\'  begins  to  deteriorate  as  soon 
as  it  begins  to  work,  and  this  is  especially  trde  of  road- 
making  machinery.  Working  amid  dust  and  dirt,  ex- 
posed to  all  kinds  of  weather,  and  subjected  to  rough 
handling,  the  depreciation  is  great.  Unless  such  mach- 
inery is  carefully  maintained,  its  capacity  will  be  re- 
duced, while  at  the  same  time  the  cost  of  operation  will 
be  increased,  the  result  being  lower  efficiency,  higher 
costs  and  less  satisfactory  work. 

The  ordinary  operations  in  the  construction  of 
county  roads  are  grading,  quarrying,  crushing,  haul- 
ing, rolling  and  watering.  Each  of  these  operations 
is  now  performed  by  up-to-date  machinery  as  against 
more  or  less  ])rimitive  methods  formerly  in  use.  In 
view  of  the  fact  that  these  several  operations  are  now 
carried  on  almost  entirely  by  the  use  of  machinery,  it 
is  readily  seen  that  efficiency  in  road  construction  may 
be  greatly  increased  through  the  careful  choosing  of 
machines  and  their  operation  in  such  a  manner  as  to 
l)roduce  the  best  results. 

The  first  machine  used  in  road  construction  is  usu- 
ally the  grader.  Grading  machines  are  manufactured 
in  different  sizes  and  weights,  and  choice  will  depend 
largely  on  the  conditions  under  which  .such  a  machine 
is  to  be  used.  Wherever  possible  the  tractive  power 
should  be  furnished  by  a  mechanical  tractor.     Operat- 
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ing  costs  of  a  steam  or  motor  tractor  are  ai)proximatcly 
equal  to  the  wages  of  two  teams,  while  the  work 
accomplished  is  from  25  to  50  per  cent,  greater. 

Co-operation  of  Crusher  and  Roller 

Where  roads  are  built  of  local  stone,  the  usual  i)rac- 
tice  is  to  place  the  material  on  the  road  directly  after 
crushing.  The  crusher  and  roller  are  thus  expected 
to  work  together,  the  roller  consolidating  the  stone 
as  it  is  brought  from  the  crusher.  Efficiency  demands 
that  the  stone  be  rolled  and  finished  immediately  after 
being  placed  on  the  road.  If  left  only  half-rolled,  it  is 
certain  to  be  disturbed  by  traffic,  and  much  of  the  roll- 
er's work  is  undone.  The  spreading  and  partial  roll- 
ing of  long  stretches  of  stone  is  the  cause  of  much 
unnecessary  exjiense.  Economical  practice  also  re- 
(|uires  that  both  crusher  and  roller  be  working  to 
capacity,  but  that  the  roller  is  not  rushed  to  such  an 
extent  as  to  encourage  inferior  or  half-finished  work 
Exactly  as  much  stone  must  be  furnished  the  roller 
as  it  can   properly  consolidate,  and   no  more. 

A  common  source  of  loss  in  crushing  road  material 
is  the  attempt  to  operate  a  crusher  with  too  limited 
a  capacity.  The  daily  output  of  crushers  with  jaw 
o])enings  less  than  9  in.  x  16  in.  or  10  in.  x  18  in.  has 
been  found  too  limited  to  satisfactorily  supply  the 
average  roadmaking  outfit,  and  the  smaller  machines 
should  not  be  considered.  Siniilarlj'  the  motive  power 
should  be  sufficient  to  drive  the  machine  at  full  speed 
under  a  full  load.  The  time  lost  in  a  day's  run  due 
to  slowing  down  when  the  load  becomes  heavy 
amounts  to  a  considerable  total.  Eor  lowest  crushing 
costs  the  crusher  must  be  worked  to  its  capacity.  This 
is  accom])lished  only  by  keeping  the  jaws  full  and  by 
rejecting  all  stone  too  large  to  properlj-  enter  the  jaws. 
For  maximum  output  the  crusher  should  be  blocked 
up  off  its  wheels,  which  precaution  reduces  the  vibra- 
tion and  prevents  unnecessary  wear  on  the  axles  and 
subsequent  heavy  draught  on  the  road. 

Working  Parts  Well  Lubricated 

In  the  interests  of  the  crusher  itself,  special  atten- 
tion should  be  given  to  lubrication.  The  conditions 
under  which  such  a  machine  works  are  severe  enough 
without  its  having  to  suffer  from  lack  of  oil.  Owing 
to  the  dust,  automatic  oiling  devices  ha^'e  not,  in  gen- 
eral, been  found  reliable,  and  good  lubrication  is  bet- 
ter assured  by  the  frequent  application  of  small  quan- 
tities from  an  ordinary  oil  can.  Even  with  the  best 
of  care,  the  wear  on  crusher  bearings  is  very  rapid, 
and  in  the  selection  of  an  outfit  a  point  worth  consider- 
ing is  the  ease  with  which  bearings  and  other  wearing 
l)arts  may  be  replaced. 

The  selection  of  screens  for  separating  the  various 
sizes  of  crushed  stone  is  important.  For  road  work 
two  screens,  furnishing  three  sizes  are  advisable,  the 
sizes  of  the  perforations  depending  on  the  character  of 
the  stone.  When  limestone  is  being  crushed  the  per- 
forations giving  best  results  are  3-inch  and  \}i  inch  or 
lyi  inch.  For  use  with  granite  or  trap  rock,  the  jier- 
forations    should   be   rather   smaller,   2}^    inch   and    1 
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ich  holes  having  been  f^HBWRost  satisfactory.  _  A 
bad  ])ractice  occasionally  observed  is  that  of  using 
three  screens  having  a])i)roximately  3-inch,  l>^-inch 
and  .>:4-inch  perforations.  This  arrangement  gives  four 
sizes  of  stone,  including  a  si/.e  }^i  inch  to  IJ/2  inch, 
which  when  used  by  itself  is  more  detrimental  than 
useful. 

The  Selection  of  a  Roller  is  Important 

The  stone  having  been  i)laced  on  the  road,  the  next, 
and  in  many  respects,  the  most  important  operation, 
is  that  of  rolling.  The  intelligent  selection  of  a  roller 
rec|uires  the  careful  consideration  of  a  number  of  points. 
First,  the  weight  must  be  decided  on,  and  will  be  gov- 
erned principally  by  the  subgrade  on  which  it  is  going 
to  work.  Motor-driven  rollers  having  in  recent  years 
come  into  prominence,  the  choice  between  steam  and 
gasoline  or  kerosene  may  well  be  considered.  Owing 
to  its  longer  and  wider  use,  steam  is  more  generally 
understood,  and  it  has  heretofore  been  easier  to  find 
operators  who  understand  steam  engines  than  those 
conversant  with  gasoline  motors.  This  condition  is 
rapidly  changing,  and  with  the  greater  simplicity  and 
increasing  reliability  of  gasoline  engines,  together  with 
the  greater  number  of  men  who  really  understand 
them,  the  motor  roller  is  rapidly  gaining  in  favor;  and 
further,  it  has  a  number  of  advantages  over  the  steam 
roller. 

The  greatest  wear  on  a  roller  is  seen  on  the  rear 
rolls,  which  soon  become  rounded.  When  this  occurs 
consolidation  is  slower  and  not  so  well  done.  With 
rear  wheels  having  detachable  rims  such  as  are  sup- 
plied on  certain  rollers,  the  cost  of  renewing  the  rims 
is  much  smaller  than  where  the  entire  wheel  must  be 
I)urchased. 

The  Governing  Factor  in  the  Organization 

The  roller  is,  or  should  be,  the  limiting  factor  of 
the  organization,  and  as  it  is  the  most  expensive  part 
of  the  outfit,  it  should  be  worked  to  capacity.  It  is  a 
comparatively  easy  matter  to  suit  the' other  operations, 
—quarrying,  crushing,  hauling,  grading,  etc.,  to  the 
capacity  of  the  roller.  For  this  reason  it  will  pay  to 
secure  the  most  capable  operator  obtainable.  His 
duties  are  twofold,  to  obtain  the  greatest  amount  of 
effective  work  from  the  roller,  and  to  keep  it  in  a  con- 
dition of  ma,^imum  efficiency.  Having  secured  such  a 
man  it  is  advisable  to  hokl  him  at  almost  any  cost, 
for  the  savings  he  can  effect  will  amount  to  many  times 
his  wages. 

The  principle  on  which  all  rolling  sliould  be  done 
is  that  of  securing  the  utmost  consolidation  with  the 
least  work.  It  must  be  so  performed  that  each  pass- 
age of  the  roller  accomplishes  something  in  the  final 
consolidation  of  the  stone.  For  efficient  consolidation 
the  stone  must  be  rolled  and  finished  as  soon  as  pos- 
sible after  it  is  delivered  to  the  road.  Furthermore, 
satisfactory  consolidation  can  be  secured  oidy  when  the 
stone  is  confined  at  the  sides.  Unless  a  shoulder  of 
some  kind  is  furnished  to  keej)  the  stone  within  the 
required  width  the  weight  of  the  roller  on  top  will 
cause  it  to  spread  and  form  a  thin  edge  which  is  easily 
broken  off,  at  the  same  time  destroying  the  crown  of 
the  fmished  road. 

Continuous  Operation  Essential 

The  efficiency  and  economy  of  rolling  depends  on 

continuous   operation,   and    anything   which    tends   to 

•  retard  the  roller  destroys  its  efficiency  and  raises  the 

cost.     FVequently  a  serious  retarding  influence  is  lack 


of  vsaler  lor  linisliing.  Delay.-,  due  to  thi.s  cau.-»c  ;...»• 
be  |)revented  by  the  employnjent  of  two  tanks  in 
order  that  there  may  always  be  a  full  tank  on  the  job. 
Considering  the  delays  which  may  be  caused  by  lack 
of  water,  the  cost  of  oi)erating  an  extra  tank  is  neg- 
ligible. Hand  pumping  which  was  always  laborious, 
particularly  in  hot  weather,  is  now  replaced  in  up-to- 
date  outfits  by  a  pump  driven  by  a  small  gasoline  en- 
gine mounted  on  the  tank. 

Mechanical  Haulage  Costs  Less 

A  large  |)art  of  the  work  and  expense  of  road  Iniild- 
ing  lies  in  the  transportation  of  materials.  Frequently 
stone  and  gravel  must  be  hauled  long  distances  over 
roads  which  ai'e  none  too  good,  and  any  considerable 
saving  which  can  be  effected  in  haulage  costs  will  ma- 
terially reduce  the  cost  of  the  finished  road. 

As  a  means  of  moving  large  quantities  of  material. 
team  haulage  is  fast  losing  its  importance.  The  in- 
creasing wages  of  teams  and  men  have  made  this 
method,  always  woefully  inefficient,  almost  prohibi- 
tive, and  it  is  being  replaced  by  mechanical  traction. 
The  cost  of  team  haulage  is  usually  between  20  cents 
and  40  cents  ])er  yard-mile  with  an  average  on  country 
roads  of  from  25  to  30  cents.  Under  very  favorable 
conditions  traction  haulage  has  been  accomplished  for 
less  than  5  cents  j)er  yard-mile,  while  a  fair  average 
would  ])robably  be  8  cents  to  12  cents.  With  such  a 
difference  in  unit  costs  for  the  transportation  of  ma- 
terial it  is  a  source  of  wonder  that  teams  are  still 
used  to  such  a  great  extent. 

Low  traction  haulage  C(jsts  are  dependent  i>n  the 
selection  of  machinery  most  suited  to  the  exact  condi- 
tions under  which  the  work  is  to  be  done,  to  /he  care- 
ful operation  of  the  machinery,  and  on  the  organiza- 
tion and  planning  of  the  work  in  such  a  way  as  to 
eliminate  all  delays.  If  these  conditions  are  com- 
plied with,  there  is  no  doubt  as  to  the  economy  of 
traction  haulage.  Otherwise  through  the  employment 
of  unsuitable  ecpiipment,  delays  caused  by  break- 
downs, and  intermittent  or  interrupted  work,  the  cost 
may  equal  or  exceed  that  of  well-directed  team  haulage. 

Equipment  Must  Not  Be  Too  Heavy 

A  common  mistake  in  the  purchase  of  hauling  ma- 
chinery is  that  of  selecting  ecpiipment  which  is  too 
large  and  heavy.  Better  results  can  usually  be  ob- 
tained from  reducing  the  size  of  the  car  and" increas- 
ing the  number.  One  advantage  attending  the  use  of 
smaller  cars  is  that  where  a  steep  hill  on  a  route  com- 
l)els  a  slight  reduction  of  the  load  it  may  be  accomp- 
lished by  the  dro]>]Mng  of  a  single  car.  if  two  or  three 
large  cars  are  used  the  dropping  of  one  car  means 
the  reduction  of  the  load  by  a  much  larger  percentage 
than  when  only  one  of  a  larger  number  of  small  cars 
is  removed.  Nothing  but  reversible  cars  should  be 
used,  otherwise  the  train  may  be  compelled  to  travel 
a  considerable  distance  along  the  r».)ad  to  reach  a  suit- 
able turning  place. 

The  reduction  of  lost  time  being  an  important  c.  lU- 
sideration.  a  hauling  outfit  nnist  be  loaded  in  the  short- 
est possible  time.  Many,  loading  devices  are  in  use. 
\arying  with  the  source  of  the  material  and  other 
conditions,  each  designed  to  reduce  the  time  dtiring 
which  the  hauling  machinery  is  standing  idle.  If 
loatliug  cannot  be  done  without  loss  of  time  it  is  neces- 
sary to  have  two  trains  of  cars  in  i^rder  that  the  tractor 
may  be  kept  moving. 

The  motor  truck  has  ■■^,_.  .^^i^.;..  ^.auc  to  the 
tr  >ut  as  an  important  factor  in  the  transportation  of 
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materials.  Where  hauling  is  to  be  done  entirely  over 
roads  of  the  best  class,  the  selection  of  this  form  of 
haulage  may  well  be  given  consideration. 

Maintenance  Suggestions 

The  entrusting  of  general  care  and  repairs  to  the 
operatf)r  of  each  machine  is  inefficient,  extravagant  and 
dangerous.  Operators  are  changed  frequently,  and 
many  of  them  go  to  one  or  other  of  the  two  extremes 
of  wanton  neglect  of  their  machine  or  a  desire  to  be 
continually  "tinkering"  with  it,  either  of  which  is  bad 
for  the  machine  and  bad  for  the  work.  "Everybody's 
machine  is  nobody's  machine,"  and  continuous  and 
efficient  operation  of  equipment  can  be  assured  only 
where  responsibility  for  the  condition*  of  the  entire 
outfit  is  centered  in  a  capable  master-mechanic.  His 
duties  should  include  frequent  personal  inspections  of 
each  machine,  both  in  operation  and  at  rest,  the  acquir- 
ing and  storing  of  a  reasonable  stock  of  repair  parts 
likely  to  be  needed,  and  the  supervision  of  all  repair 
work.  ^ 

Care  of  machinery  during  periods  of  idleness  is 
almost,  if  not  quite,  as  important  as  its  care  during 
operation.  A  few  months  exposure  to  the  elements,  or 
to  conditions  promoting  rust,  will  cause  greater  de- 
jireciation  than  a  whole  season's  legitimate  use.  Care- 
ful attention  to  its  protection  at  such  times  should  re- 
sult in  longer  life  and  smaller  repair  bills. 

Before  leaving  for  the  winter  or  for  any  long  per- 
iod, all  wearing  surfaces  and  parts  liable  to  rust  should 
be  well  protected  with  oil,  and  all  machinery  should 
be  laid  u])  with  a  view  to  making  the  work  of  refitting 
as  easy  as  possible.  During  the  winter  such  repairing 
and  refitting  as  must  be  done  in  a  machine  shop 
should  be  carried  on,  in  order  to  lessen  the  rush  at 
the  commencement  of  the  following  season. 

Summing  up,  modern  road-making  requires  modern 
machinery.  In  order  that  it  may  give  best  returns  for 
its  cost  it  must  be  exactly  suited  to  the  work  it  is 
doing,  it  must  be  operated  by  competent  men  who 
know  how  to  get  results  from  it,  it  must  be  operated 
without  loss  of  time,  and  it  must  be  kept  under  ex- 
perienced supervision  and  carefully  maintained.  Fail- 
ure of  any  equipment  to  accomplish  all  that  is  expect- 
ed of  it  may  usually  be  traced  to  the  violation  of  one 
or  more  of  these  rules. 


Comparison  of  Structural  Materials 

THE   following  comparisons   of  the   adaptability 
of  the  various  types  of  masonry  were  presented 
in  an  address  by  Horace  R.  Thayer,  of  the  Car- 
negie   Institute   of   Technology,    at   the    Engi- 
neers' Society  of  \\'estern  Pennsylvania  : 

Stonework  is  being  limited  more  and  more  to  cases 
where  appearance  is  a  vital  factor.  Even  here  various 
methods  of  treating  concrete  are  being  developed 
which  are  lessening  the  former  objection  to  its  rough 
and  monotonous  exterior.  Furthermore,  concrete  is 
cheaper  for  a  given  strength,  and  is  fire-resisting, 
while  stone  is  not. 

Brickwork  still  continues  to  hold  its  own  for  thin 
walls,  where  the  stresses  are  light  and  a  good  appear- 
ance is  demanded  at  a  minimum  cost.  It  is  a  first- 
class  fire-resisting  material,  but  is  ill  adapted  to  resist- 
ing earthquake  shocks. 

Concrete  is  an  excellent  material.  It  is  strong  and 
in  general  durable  and  fire-resisting,  but  quite  brittle. 
Reinforced  concrete  has  all  the  advantages  of  the  plain 
variety    without    the    last-named    disadvantage.      The 


plain  material  is  best  iur  walls  and  foundations,  where 
its  large  bulk  and  weight  are  not  objectionable.  At 
equal  costs,  it  is  always  better  to  carry  a  load  by  a- 
weight  than  bj'  a  stress,  for  the  coiisequences  of  minor 
faults  may  be  much  more  serious  in  the  latter  c'ase. 
Reinforced  concrete  is  the  proper  material  for  arches, 
culverts,  bridges  of  slinrt  span,  and  buildings  of  low  or 
medium  height. 

Timber  should  be  employed  for  temiJorary  struc- 
tures exposed  to  the  weather  where  the  duration  is  not 
expected  to  exceed  ten  to  twenty  years,  or  where  ex- 
tensive alterations  may  be  expected  in  that  time.  For 
a  building  these  limits  may  be  somewhat  extended. 
The  above  advice  presupposes,  however,  that  there  is 
no  extensi^•e  conflagration  hazard.  While  timber  may 
be  made  as  safe  a  fire  risk  as  steel  in  many  locations,  it 
is  more  dangerous  to  the  structure  alongside. 

Steel  will  be  recognized  as  one  of  the  principal  com- 
petitors of  reinforced  concrete.  The  advantage  of  the 
latter  is  its  durability.  On  the  other  hand,  we  might 
protect  the  steel,  in  which  case  we  are  likely  to  find  it 
somewhat  higher  in  cf)st.  The  writer,  however,  pre- 
fers the  steel  in  manv  instances,  because  he  feels  that 
it  possesses  far  more  security,  due  to  less  liberal  -as- 
sumptions and  greater  ease  of  repair  or  alterations. 


Determination  of  Weight  per  Cubic  Foot 
of  Sand 

AT  the  last  annual  meeting  of  the  American  Con- 
crete Institute  the  Committee  on  Aggregates 
reported  the  results  of  experiments  performed 
for  the  purpose  of  ascertaining  the  method  and 
ai)paratus  by  which  the  most  reliable  results  in  the  de- 
termination of  the  weight  per  cubic  foot  of  sand  by 
difi'erent  operators  under  different  conditions  may  be 
obtained.  This  work  was  carried  out  by  a  joint  com- 
mittee of  the  .\merican  Society  for  Testing  Materials 
and  the  American  Concrete  Institute.  The  conclusions 
are  here  reproduced : 

Remembering  that  the  variables  which  need  to  be 
standardized  are  (1)  the  size  and  shape  of  the  measure 
(2)  the  method  of  filling  the  measure,  and  (3)  the 
amount  of  moisture  in  the  sand,  experiments  were 
made  at  seven  difi^erent  laboratories  on  sand  of  two 
grades — one  coarse,  the  other  fine.  With  w^et  sand  a 
much  greater  range  in  average  weight,  average  maxi- 
mum variation  and  mean  variation  was  obtained.  Be- 
cause of  this  great  range,  the  conclusions  presented  in 
the  discussion  are  based  wholly  on  the  results  for  dry 
sand. 

Seven  different  methods  of  filling  the  measures 
were  tried,  namelv:  A.  filled  and  struck:  B,  filled  and 
jarred;  C,  jarred  while  filling;  D,  tamped  in  layers;  E. 
filled  and  tamped;  F,  filled  through  funnel;  G,  inner 
tube,  and  a  cone  method  used  in  one  laboratory  only. 
The  lower  weights  were  obtained  by  methods  A.  F.  arid 
Ci.  while  the  higher  weights  resulted  from  methods  C. 
D.  and  the  cone.  The  cone  method  showed  least  total 
\ariation,  with  methods  D  and  G  as  second  choice, 
while  for  mean  variation  the  cone  method  was  lowest, 
with  methods  F  and  D  as  second  and  third. 

Effect  of  Size  of  Measure 

The  results  for  size  and  shape  of  measure  show 
slightly  higher  values  for  larger  cylindrical  measures 
than  smaller  ones,  while  the  culjical  measures  of  J4 
cubic  foot  capacity  gave  a  somewhat  lower  result,  pro- 
bably due  to  failure  of  the  sand'  to  pack  as  closely  in  the 
corners.  The  differences  are  small,  however,  and  may 
not  influence  the  choice  of  size,  except  to  show  that  one 
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sizi'  and  ^liapc  sIkjuUI  I)c  adopted  as  standard.  'J'iie 
coinj  nicasmc,  due  chieHy  to  the  nu'lhod  of  com])acl- 
int^-  and  lillint,'',  f^ivcs  very  much  lii^lier  weights — so 
liigh,  in  fact,  as  to  l)car  little  relation  to  the  weij^ht  per 
ciibi;-  foot  (jf  sand  in  anv  condition  which  \v(juld  he 
found  in  practice.  The  mean  variation  shows  that,  si/..- 
for  size,  the  round  measures  are  more  concordant  than 
the  scpiare  measures. 

I'efore  a  definite  choice  can  he  made  of  both  method 
and  container  it  will  be  desirable  to  conduct  further  in- 
vestiy;ations  to  ascertain  the  decree  of  compactness  of 
sand  in  the  variou.s  conditions  in  which  it  exists  on  the 
job  and  in  concrete  and  mortar.  Such  investi;^ations 
are  in  progress,  and  a  choice  of  method  and  measure 
will  be  recommended  for  adoption  when  more  com- 
plete data  are  gathered. 


Preferable  Methods  of  Grade 
Grossing  Elimination 

FOUR  main  forms  of  grade-crossing  elimination — 
by  elevating  the  tracks,  by  depressing  the 
tracks,  by  elevating  the  streets  and  by  depress- 
ing the  streets — were  discussed  at  considerable 
length  in  the  report  of  the  Roadway  Committee  of  the 
American  Railway  Engineering  Association,  presented 
at  the  recent  convention,  and  which  is  reviewed  in 
I'jigineering  New.s-Record.  The  most  obvious  con- 
clusion reached  by  the  committee  is  that  with  a  small 
number  of  streets  the  track  i)rofile  should,  if  |)ossible, 
be  left  undisturbed,  while  with  numerous  built-uu 
crossings  the  railroad  grade  must  usually  be  changed. 
The  committee  suggests  track  elevation  for  industrial 
districts  and  track  dei)ression  for  residential  districts. 
It  also  points  out  the  frequent  possibility  of  having 
streets  vacated,  and  lateral  streets  substituted  for  cross- 
ings. In  general,  the  committee  notes  that  each  case 
should  be  settled  on  its  merits,  but  its  presentation  of 
the  relative  advantages  and  disadvantages  of  these  four 
tyi)es  and  combinations  of  them  may  be  helpful  in 
making  the  choice. 

Factors  in  Grade  Separation 

As  salient  jKiints  in  making  a  grade-separation 
study,  the  committee  cites  physical  conditions,  em- 
bracing sub-soil,  water  and  drainage,  and  material  (in- 
cluding consideration  of  the  ouestions  of  excavation, 
haul,  borrow  and  disposal)  ;  railway  operation,  embrac- 
ing motive  power,  character  of  traffic  and  volume  of 
traffic :  grades  and  alignment,  sub-headed  as  railways, 
streets  and  abutting  property ;  right-of-way.  embrac- 
ing ])resent  and  future  development,  width  and  value; 
the  district,  whether  residential,  commercial  or  in- 
dustrial :  and  lastly  ])ublic  utilities,  sub-headed  as  im- 
provements, interference  and  damage.  For  residential 
districts  the  (luestions  of  value,  improvements  and 
damages  would  govern.  In  commercial  districts  value. 
l)resent  and  future  traffic,  track  connections  and  ex- 
pansion must  be  considered,  and  the  same  features 
present  themselves  in  industrial   districts. 

As  between  full  track  elevation  and  full  track  de- 
pression, it  is  ]>ointcd  out  that,  because  of  the  differ- 
ence in  the  reipiircd  clearances,  track  elevation  changes 
the  grade  from  16  to  18  ft.,  while  depression  changes 
it  from  24  to  2S  ft.  This  difference  will  materially  af- 
fect the  grades  and  the  cost. 

Drainage  is  sometimes  difficult,  in  both   track  de- 


pressions and  street  subways.  Pumping,  which  has 
to  be  resorted  to  when  the  cut  is  too  deep  for  direct 
flrainage,  is  expensive  in  operation  and  liable  to  acci- 
dent. As  sewers  are  usually  fairly  deep,  however,  and 
the  clearance  for  street  subways  may  often  be  re- 
duced to  only  12  ft.,  it  is  more  probable  that  direct 
drainage  can  be  ■■l>t:ii!ic(l  fur  <ul.uav<  than  for  track- 
de|>ression  cuts. 

Changes  in   Underground   Facilities 

Track  depressions  frccpiently  recpiire  elaborate 
changes  in  underground  facilities,  all  of  which  are  usu- 
ally avoided  when  the  tracks  are  elevated.  To  avoid 
disturbance  of  such  facilities,  partial  track  depression  is 
sometimes  advisable  in  districts  not  too  nnich  built  up. 
While  this  necessitates  raising  the  grade  of  the  cross- 
streets  approaching  the  cut  and  may  entail  damages 
for  buildings,  it  avoids  siphoning  sewers,  reduces  ex- 
cavation and  retaining  walls  and  utilizes  the  spoil  in 
grading  u])  the  street.  By  this  means,  too,  the  tracks 
in  the  cut  arc  brought  to  a  convenient  level  for  serv- 
ing the  basements  of  adjoining  buildings. 

Partial  elevation  will  bring  the  level  of  the  tracks 
to  a  convenient  height  for  delivering  goods  to  the 
second  floor  of  adjoining  buildings.  Here,  too,  the 
spoil  from  the  subway  excavation  may  be  used  in  the 
railway  fill  and  reduce  the  amount  of  haul  and  borrow. 

l-'or  service  to  adjoining  industries  a  fully  elevated 
line  may  have  an  advantage  over  a  fully  depressed  one. 
.\  building  may  be  more  readily  a<la])ted  to  elevated 
connection  without  extraordinary  ex])ensc.  It  is  also 
usually  easier  to  maintain  operating  connections  with 
industries  while  tracks  are  being  elevated  than  while 
they  ;ire  being  depressed. 

Comparative  Grading 

h'or  ecpial  depths  track  depression  usually  requires 
more  width  of  roadbed,  on  account  of  the  necessary 
ditches.  If  the  full  right-of-way  is  occupied,  track  de- 
pression might  call  for  the  abandonment  of  one  of 
the  tracks  or  the  purchase  of  additional  lands. 

Under  the  same  conditions  more  material  will  usu- 
ally have  to  be  moved  for  track  depression  than  for 
track  elevation,  and  at  a  higher  unit  price.  On  the 
other  hand,  the  cost  of  land  for  borrow  pits,  the  length 
of  haxil  and  the  interference  with  regular  traffic  in  the 
case  of  track  elevation,  considered  with  the  value  of 
low  land  that  may  be  rcclain><;d  by  dumping  spoil  in 
the  case  of  track  depression,  may  throw  the  balance 
in  favor  of  the  latter. 

Ordinarily,  the  difference  in  cost  of  bridges  would 
be  slight,  but  may  be  in  favor  of  track  depression,  as 
elevated  bridges  come  under  more  general  observa- 
tion and  call  for  more  artistic  treatment.  Objections 
comparable  to  supports  in  roadways  are  not  encoun- 
tered in  track  depression,  except  where  yards  are  to 
be  crossed,  where  it  may  be  necessary  to  rearrange  or 
abandon  tracks  to  accommodate  the  required  supports. 

Public  annoyance  from  smoke  and  gases  will  be 
less,  especially  at  street  crossings,  with  elevated  than 
with  depressed  tracks.  On- the  other  hand,  in  the  mat- 
ter of  noise  the  cut  is  preferable.  Hence,  where  tracks 
are  electrically  ojjcrated,  depressed  tracks  may  have 
the  advantage,  esi)ecially  as  they  afford  the  opportun- 
ity to  utilize  the  "aerial"  rights,  as  at  Grand  Central 
Terminal,   New  ^"ork. 

Construction  DifBciilties 

Tracks  cannot  be  raised  piecemeal  under  traffic  in 
a  city  without  closing  cross-streets,  unless  the  traffic 
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may  be  temporarily  carried  on  narrow  crossings  by 
elevating  them  with  the  tracks.  This,  however,  is  ex- 
tremely expensive  and  may  call  for  abnormal  grades. 

With  single  tracks,  practically  the  only  way  is  to 
make  a  temporary  detonr.  With  double  tracks,  the 
tracks  may  be  gantleted,  or  all  traffic  turned  to  one 
track,  operated  in  both  directions.  Trestling  is  usu- 
ally necessary  for  a  fill,  often  heavy  enough  to  carry 
the  regular  traffic ;  and  where  the  traffic  is  sufficiently 
dense  to  preclude  work  trains  operating  on  the  same 
track,  a  second  dumping  trestle  may  have  to  be  built. 

Where  partial  elevation  or  depression  is  adopted, 
the  cross-streets  must  be  treated  one-half  at  a  time, 
the  change  of  traffic  to  the  new  grades  being  made 
simultaneously  both  on  the  railway  and  on  the  street. 
When  the  muhicipality  is  participating  in  the  expense, 
it  v^'ill  usually  close  as  many  streets  as  possible  dur- 
ing construction. 

Conclusions 

These  four  definite  conclusions  were  reached  by 
the  committee  and  were  adopted  by  the  association : 

1.  Whenever  grade  separation  through  densely 
built-up  thoroughfares  (short  blocks,  say  from  12  to 
IS  crossings  per  mile)  becomes  imperative,  elaborate 
studies  of  the  kind  and  volume  of  traffic  on  each  thor- 
oughfare should  be  made  and  due  records  kept  with 
a  view^  to  eliminating-  or  vacating  certain  of  these  cross- 
ings as  wholly  unjustifiable  from  a  cost  standpoint, 
and  opening  lateral  streets  at  a  less  cost  in  their  stead. 

2.  If  only  a  few  crossings  are  to  be  eliminated  in 
an  industrial  district,  with  reasonable  assurance  that 
no  others  will  be  required,  the  methods  usedi  other 
things  being  eciual.  should  not  disturb  the  tracks. 

.3.  If  several  crossings  are  to  be  eliminated  in  an 
industrial  district,  the  most  efficient  method,  other 
things  being  eciual,  is  by  track  elevation. 

4.  In  a  residential  district,  if  grades  and  other  con- 
ditions on  the  railway  will  permit,  complete  depres- 
sion, allowing  the  streets  to  remain  at  their  original 
level  or  nearly  so,  is  the  preferable  method. 


To   Make   a  New  Surface  Stick  to  an  Old 
Concrete  Floor 

The  process  of  applying  a  new  surface  on  an  old 
concrete  floor  is  usually  attended  with  indiflPerent 
success,  inasmuch  as  the  new  top  will  rarely  stick  to 
the  old  base,  and  cracking,  peeling,  asd  crumbling  re- 
sults. Much  discussion  has  centered  around  the  proper 
method  of  performing  this  operation  successfully.  In 
the  following  article,  written  by  A.  K.  Siebrandt  in 
"Concrete,"  a  method  of  overcoming  this  difficulty  is 
described : 

From  my  own  experience,  it  is  evident  that  a  new 
top  will  not  stick  on  a  concrete  base  that  is  four  and 
five  years  old,  because  of  the  different  action  of  the 
two  masses.  The  old  concrete  has  hardly  any  action 
whatever.  Its  shrinkage  and  expansion  are  so  slight 
they  are  of  little  consequence,  whereas  the  new  top 
must  go  through  its  process  of  setting,  which,  of 
course,  causes  some  shrinkage,  and  consequently  it 
breaks  awav  from  the  old  concrete,  or,  if  it  adheres  to 
the  base,  cracks  will  api)ear. 

Two  years  ago  I  put  a  new  top  on  some  old  floors. 
The  old  surface  was  made  of  "composition,"  and  had 
all  come  up  and  crumbled  away.  Kno-.v-ing  of  the  dif- 
ficulty of  making  a  new  top  stick  to  an  old  concrete 
base,  I  took  particular  pains  in  putting  the  mortar 
down.    I  chiseled  off  all  the  old  surface,  then  gave  the 


concrete  a  good  scrulibing  and  kept  it  continually  wet, 
as  there  were  four  steam  pipes  running  through  the 
8  ft.  X  12  ft.  room;  also  heat  from  the  room  below, 
wiiicli  kept  the  floor  always  warm.  Next  morning  1 
again  wetted  the  concrete  thoroughly,  then  scattered 
neat  cement  over  it,  took  a  broom  and  swept  the 
cement  all  over  the  floor  so  that  cement  paste  covered 
all  the  old  ccjncrete.  Then  I  proceeded  to  put  on  the 
top  ( 1  :2).  I  took  care  that  the  old  concrete  was  always 
wet. 

In  putting  down  the  top  I  had  it  at  a  jelly-like  con- 
sistency, so  that  it  worked  easily,  and  before  I  rodded 
it  off  I  worked  a  thin  layer  like  plaster,  ])utting  on  lots 
of  elbow-grease,  so  that  all  the  holes  and  cracks  in  the 
old  concrete  would  be  filled  with  mortar;  then  I  went 
over  with  the  rodding  stick  three  or  four  times,  with  a 
zigzag  motion.  In  finishing  it  I  gave  it  four  floatings. 
then  trowelled  it  to  a  glass  finish.  It  was  a  splendid 
piece  of  floor,  and  I  was  well  pleased  with  the  work, 
thinking,  of  course,  that  I  had  succeeded  in  putting  a 
new  top  on  an  old  floor  without  having  it  crack. 

Mv  joy  was  of  short  duration.  .'\s  spring  came  and 
the  heat  was  turned  off  from  the  buildinys  and  the 
temperature  changed,  the  floor  cracked  badly. 

This  winter  a  large  slab  of  the  composition  floor 
was  torn  up  in  two  large  dormitories.  .'Ngain  I  had  to 
make  repairs  with  concrete. 

How  the  Second  Floor  Was  Laid 

I  chiseled  some  of  the  old  concrete  off.  so  that  I 
would  not  put  less  than  %  in.  of  top  on ;  then  stretched 
a  wire  netting  (chicken  fence  wire),  and  fastened  it  to 
the  concrete,  and  proceeded  as  before,  giving  the  floor 
a  good  wetting  and  sweeping  a  neat  cement  grout  over 
it  and  trowelling  some  of  the  mortar  in.  As  soon  as  it 
was  ready  to  finish  I  laid  it  off  in  blocks  25  in.  square 
and  cut  the  top  with  my  pointer  clear  down  to  the  old 
concrete,  just  as  I  would  have  jointed  it  off  with  the 
jointer;  but  I  didn't  use  the  jointer.  Then  T  trowelled 
over  the  cuts.  As  the  floor  was  finished  there  were  no 
cuts  to  be  seen.  Two  davs  after  verv  fine  hair  joints 
appeared  where  I  had  cut  the  top ;  'they  could  hardly 
be  seen  except  b}'  stooping  down  and  looking  for  them. 
No  other  cracks  have  appeared,  except  in  the  corner 
where  the  steam  pipes  were  and  where  the  top  had 
dried  too  quickly  and  a  few  heat  cracks  appeared. 
Otherwise  the  floor  is  sound  and  solid. 

I  have  never  before  seen  this  method  suggested. 
There  are  floors  laid  with  joints,  but  they  have  objec- 
tions, v/hereas  the  hair  joints  that  I  made  leave  the 
floor  smooth  and  level  and  are  quickly  and  easily  made. 


Major  Cape  Wounded 

Major  E.  G.  M.  Cape,  it  is  reported,  was  wounded 
in  the  recent  heavy  fighting  following  the  battle  of 
Arras.  The  most  definite  information  is  that  he  is  on 
sick  leave  in  Tondon.  Major  Cape,  who  is  president 
of  E.  G.  M.  Cape,  Limited,  contractors,  Montreal, 
raised  one  of  the  first  units  that  left  Montreal,  which 
was  known  as  Cape's  Battery,  Heavy  Artillery. 


The  idea  of  employing  alligators  in  the  cleaning  of 
sewers  has  been  adopted  in  Jacksonville,  Fla.,  and  it 
is  now  proposed  to  use  the  same  plan  in  the  city  of 
Trenton.  The  way  in  which  the  operation  is  carried 
out  is  to  place  the  alligator  in  the  sewer,  tying  a  rope 
to  its  body,  and  let  it  crawl  through  the  sewer.  Chains 
are  attached  to  this  rope  and  these  are  pulled  back 
and  forth  by  man  power  to  clear  away  the  obstruction. 
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Practical  Hints  for  the  Contractor 

that  may  save  him  time  and  money.     If  you  know  any  labor-saving  scheme, 
send  it  in — preferably  with  illustrations.     We  will  pay  for  all  accepted  articles. 


iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiin^ 


Integral  Curb  Construction 

G()NCKI'7l'l'".  is  the  only  paving  material  which 
permits  economical  construction  of  curb  and 
gutter  really  a  part  of  the  pavement  itself.  The 
name  "integral  curb"  has  been  given  to  such 
"construction.  In  general  there  are  two  distinct  tyi)es 
of  integral  crub.  The  illustrations  of  these  types,  with 
the  following  recommendations,  are  those  of' the  Port- 
land Cement  Associatif)n.     Each  can  be  varied  in  form 


to  best  conform  to  the  re(|uirements  of  the  particular 
street  or  road  pavement  of  which  it  is  to  be  a  part. 
The  integral  curb  with  slightly  battered  face,  shown 
in  F"ig.  1,  is  not  unlike,  in  section  and  perspective,  the 
familiar  un?t  type  of  curb.  Its  use  is  indicated  where 
the  straight  type  of  unit  curb  would  otherwise  be 
selected. 

The  other  type  of  integral  curb,  shown  in   Fig.  2, 
is  more  in  harmony  with  retpiirements  of  park  drives 
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Fig.  2 
Two  types  of  forms  for  Integral  curbs. 
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or  parkway  pavements  in  residential  sections  where 
the  paved  areas  are  often  made  a  minimum  width  and 
the  parkways  made  wide,  and  has  a  face  corresponding 
to  a  reversed  curve. 

The  inside  form  for  this  modification  of  the  in- 
tegral curb  is  faced  with  galvanized  iron  and  held  in 
place  by  means  of  wooden  cleats  cut  to  tlie  required 
contour  of  the  face.  The  general  principle  of  this  de- 
sign may  be  adapted  to  a  variety  of  curb  shapes  which 
will   readily   suggest   themselves. 

The  width  and  height  of  the  curb  or  the  depth  of 
the  gutter  when  built  integral  with  the  pavement  de- 
pends on  the  amount  of  water  that  must  be  conducted 
to  inlets.  On  any  paved  street  the  height  of  curb 
should  at  least  be  fiqual  to  the  crown  height,  with  a 
minimum  of  three  inches  for  pavements,  say  18  feet 
wide,  and  a  maximum  of  eight  inches  for  very  wide 
pavements.  The  width  or  integral  curb  should  never 
be  less  than  five  inches  nor  more  than  eight  inches. 

Construction  details  are  essentially  the  same  for 
both  of  the  types  illustrated.  Side  forms  for  the  con- 
crete pavement  are  staked  to  line  and  grade,  concrete 
deposited  and  struck  ofT  with  a  strikeboard  which 
travels  or  is  guided  on  the  side  form.  As  soon  as 
concrete  has  been  dej)osited  and  struck  off  for  a 
sufficient  distance  ahead  so  as  not  to  interfere  with 
a  length  oi  curb  forms,  the  upper  half  of  the 
back  form  board  and  the  form  for  the  curb 
face  are  j)laced  in  position.  Both  front  and  back  forms 
should  be  carefully  aligned,  otherwise  the  final  appear- 
ance will  be  unsightly.  The  form  board  for  the  face 
is  prevented  from  springing  out  of  line  by  clamping 
back  and  face  forms  together  with  wood  cleats,  spaced 
about  two  feet  apart. 

When  curb  forms  have  been  securely  fixed  to  line, 
"(|uaky"  concrete  is  ])laced  and  well  spaded  along  form 
faces  to  insure  a  smooth,  dense  surface.  For  econ- 
omical construction  this  concrete  is  proportioned  the 
same  as  that  in  the  street  pavement.  Where  the  pave- 
ment is  two-course  work,  however,  the  curb  is  made 
of  the  mixture  used  for  the  pavement  wearing  course. 

Concrete  for  the  curb  should  be  deposited  within 
fifteen  minutes  after  striking  ofif  the  concrete  pave- 
ment. In  spading  concrete  in  the  curb  forms,  the  tool 
used  should  be  worked  deep  enough  in  the  concrete 
to  make  certain  that  the  concrete  of  the  pavement  and 
of  the  curb  will  become  truly  a  part  of  each  other. 
After  striking  ofif  the  excess  concrete  in  the  curb  form, 
the  work  is  allowed  to  remain  undisturbed  until  the 
top  can  be  finished.  As  soon  as  the  concrete  has  hard- 
ened sufficiently,  the  face  form  is  removed  and  finish- 
ing completed. 

If  there  is  a  little  rise  and  fall  in  the  gutter,  drain- 
age can  be  improved  by  steel  troweling  the  pavement 
surface  for  a  distance  of  IS  inches  out  from  the  curb 
line.  Excessive  use  of  the  steel  trowel  should  be 
avoided. 

In  integral  curb  work  a  so-called  dry  concrete  mix- 
ture should  be  avoided.  The  concrete  should  be  of 
the  same  consistency  and  mix  as  used  for  the  street 
pavement,  proper,  to  prevent  liability  of  spalling  and 
cracking. 

Joints  in  the  curb  are  made  where  joints  in  the 
jjavement  slabs  occur,  thus  making  pavement  joints 
continuous  through  the  curb.  It  is  important  that 
there  be  a  complete  separation,  and  that  the  joint  in 
the  curb  between  adjacent  sections  is  at  least  as  wide 
as  the  joint  in  the  jiavement.  To  insure  this  there 
should  be  used  at  least  two  thicknesses  of  J^-inch  joint 


filler  or  a  >{.-inch  steel  separator  which  can  later  be 
withdrawn  and  the  joint  filled  with  tar.  To  make  cer- 
tain that  there  is  a  full  1/2  inch  between  adjacent  sec- 
tions of  curb,  an  edger  should  be  run  along  each  side 
of  the  curb  joinffiller  or  steel  separator.  The  separa- 
tion should  be  made  complete  from  back  to  front  and 
from  bt)ttom  to  top  of  curb. 


Paint  Protection  of  Steel  and  Iron 

PAINTING  of-  exi)osed  iron  work  is  a  method 
that  aims  to  prevent  rust  deterioration  by  ex- 
cluding the  moisture  that  is  essential  for  the 
production  of  rust.  Paints  for  this  purpose 
usually  consist  of  an  oil  vehicle  and  a  pigment.  The 
lead  pigments,  notably  the  red  lead  and  blue  lead,  are 
particularly  high-gi"acie  materials,  since  the  process  of 
manufacture  insures  a  minimum  of  dangerous  ingred- 
ients. Their  usual  fineness  permits  intimate  mixing 
with  oils  so  as  to  form  an  integral  and  homogeneous 
part  of  the  paint  film.  Other  pigments  act  in  a  more 
or  less  heterogeneous  manner,  and  do  not  thoroughly 
mingle  with  the  oil  vehicle.  Zinc  oxide,  although 
frequently  used  as  a  pigment,  is  sometimes  unsatis- 
factory, in  that,  owing  to  its  liability  to  form  zinc 
carbonate,  which  has  twice  the  volume  of  zinc  oxide, 
it  causes  blistering  and  peeling  of  the  paint  film. 
Adulterants  as  jjigments,  such  as  chalk,  gypsum,  talc, 
etc.,  are  mostly  valueless.  Some  are  soluble,  while 
others  contain  or  absorb  water,  and  others  again  hold 
attacking  acids  in  combination. 

Linseed  oil.  in  either  the  boiled  or  raw  form,  is  the 
|)r)ncipal  vehicle  used  in  paint  manufacture.  The  for- 
mer contains  less  water  than  the  latter,  and  is  super- 
ior on  this  account. 

The  best  possible  combination  is  a  lead  priming 
coat,  covered  with  a  high-grade  graphite,  pigments 
being  mixed  in  a  good  quality,  well-prepared,  lidiled 
linseed  oil.  Cheaper  i)igments  will  serve  under  cer- 
tain conditions  or  if  temporary  coatings  only  are  de- 
sired for  special  pur))oses. 

The  process  of  application  determines  very  largely 
the  value  of  the  paint  coat.  Careless  application  can 
render  a  good  coat  valueless.  Unless  the  steel  work 
is  thoroughly  cleaned  of  all  rust  before  coating  with 
paint,  rapid  destruction  cannot  be  prevented  by  the 
highest  grade  materials.  The  removal  of  the  rust  may 
entail  the  use  of  the  sand-blast,  but  a  coat  of  whiting 
is  as  useful  as  a  lead  paint  if  the  rust  is  left  on.  Driers 
of  the  volatile  type,  by  making  the  film  porous,  ]5rove 
detrimental,  the  escai)e  of  bubbles  of  gas  making  holes 
which  do  not  close,  thereby  rendering  the  imderlying 
metal  accessible  to  attack. 

If  paint  is  applied  too  thickly  the  top  dries,  leaving 
the  core  plastic.  This  condition  make?  a  film  sus- 
ceptible to  peeling  or  rupture.  Two  thin  coats  are 
better  than  one  thick  one,  since  the  second  one  will 
largely  correct  the  deficiencies  of  the  first.  Experi- 
ment indicates  that  four  coats  at  least  are  necessary 
to  give  an  impervious  finish. 

No  paint  is  a  permanent  protection  against  rust, 
but  reasonable  results  can  be  expected  if  high-grade 
materials  are  used  and  care  is  shown  in  the  selectioi> 
of  the  ingredients  and  in  the  application  of  the  paint. 


The  Council  of  the  Canadian  Society  of  Civil  En- 
gineers has  appointed  from  its  members  an  executive 
committee,  with  a  view  to  dealing  with  urgent  mat- 
ters. This  will  save  a  considerable  amount  of  time, 
as  the  matters  will  be  dealt  with  each  week. 
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Manufacture  of  Munitions  as  a  Permanent 
Asset  to  Canadian  Industry 


By  Col.  Oavid  Carnenie" 


ISlini'1,1)  like  t(j  refer  first  to  Canada's  capacity  to  pio- 
(lucc    nii.initions;    second,    to   the    permanent   assets    to 
Canadian  industry  arising  out  of  munitions  work;  and, 
tliird.  'CI  tile   rcsp(insil)ilii V  ot   engineers   in   devolopine 
these  assets. 

Canada's   Capacity  to   Produce   Munitions 

In  SeptemlKT,  l'.)14,  wlicn  (jencral  Sir  Sam  liuKhc-s  under- 
took the  first  order  for  shrai)nel  shells  Canada's  capacity  to 
produce  shells  amotinted  to  1140  J8-Pr.  shrapnel  shells  per  week. 
These  were  made  at  the  Dominion  Arsenal,  Quebec,  'i'he 
capacity  ol  Canadian  factories  to-day  approximates  400,000 
IH-I'r.  shrapnel  complete  rounds  per  week,  including  cartridge 
cases,  primers,  fuses,  and  propellants.  Jn  addition  to  this 
amazing  output  there  is  a  weekly  capacity  in  Canada  for 
nearly  400,000  high  explosive  shells,  ranging  in  sizes  frorii 
I8-I'rs.  to  '.).~  in.,  making-  an  approximate  total  weekly  output 
of  800,000  shells.  This  large  output,  along  with  other  sup- 
plies made  independently,  requires  about  25,000  tons  of  steel 
per  week,  2,500  tons  of  brass,  750  tons  of  copper,  250  tons  of 
zinc,  1,500  tons  of  lead,  200  tons  of  antimony,  150  tons  of  resin, 
several  tons  of  fcrro-molybdenum,  and  about  500  tons  of  cor- 
dite, 500  tons  of  trinitrotoluol,  and  :!00  tons  of  nitrocellulose 
powder. 

Over  ilOO.OOO  boxes  are  required  for  these  shipntents  per 
week,  and  about- three  and  one-quarter  million  lineal  feet  of 
board  are  used  in  making  these  boxes. 

The  weekly  value  of  these  products  can  only  be  under- 
stood by  people  who  have  learned  to  think  in  millions.  The 
total  value  of  orders  for  munitions  placed  in  Canada  ap- 
proaches eight  hundred  million  dollars  and  the  value  of  the 
munitions  shipped  is  close  upon  five  hundred  million  dollars. 

The  Amount  and  Value  of  the  Plant  Employed  in  Producing 
Munitions 

I.ooking  again  at  the  magnitude  of  munitions  work  in 
Canada  to-day,  we  see  650  factories  engaged  in  144  towns 
scattered  throughout  every  province  of  the  Dominion  except 
I'rince  Edward  Island.  Cities  as  far  apart  as  St.  John,  New- 
foundland, and  Victoria,  U.C.  (a  distance  approximating  4.500 
miles)  are  contributing  to  the  output.  Manufacturers  from 
almost  every  industry  in  Canada  have  turned  their  attention 
to  the  production  of  munitions,  and  it  is  gratifying  to  record 
that  few  of  them  have  failed  in  prodm-ing  the  stan<lard  of 
work  required. 

Some  idea  of  the  amount  of  plant  and  macliinery  in- 
stalled can  be  obtained  when  it  is  remembered  that  apart  from 
the  large  increase  in  the  number  of  steel-making  furnaces 
which  have  been  installed  since  the  war  commenced,  there 
are  20  contract(^rs  making  shell  forgings,  with  total  forging 
press  ca,pacity  of  01.000  tons.  This  tonnage  is  represented  by 
102  forging  presses,  the  largest  having  a  pressure  of  LiSOO 
tons  and  the  smallest  200  tons.  In  order  to  feed  these  presses 
with  steel  for  forgings  200  furnaces  have  been"1)uilt.  The 
presses  arc  driven  by  120  sets  of  pumps,  having  a  total  electric 
motor  capacity  of  21.000  h.p.  The  approximate  value  of  shell 
forging  plant  machinery  installed  is  estimated  at  $5,000,000. 

Coming  to  the  plants  for  the  machining  and  assembling 
of  shells  and  the  manufacture  of  component  parts,  there  have 
been  installed  over  18,000  machines  and  90.000  h.p.  to  drive 
them,  the  cstiinated  cost  approximating  $:!5.000.000. 

♦Member  ami  Ordnsme'  Advisor  of  Impetlal  Munitions  Hoard.     .Abstract 
of  address  to  Ottawa  Brunch  C.S.C.15. 


Gauge  Production 

(Jne  can  hardly  mention  this  subject  without  being  re- 
minded of  the  almost  insuperable  difliculties  which  were  pre- 
sented in  the  early  clays  of  the  war  in  obtaining  gauges  for 
munitions.  We  can  never  thank  the  United  States  manufac- 
turers sufficiently  for  what  they  did  in  coming  to  our  aid  at 
that  time.  The  special  skill  in  making  gauges  to  the  limits  of 
accuracy  required  could  not  then  be  found  in  Canada.  To-day 
there  are  at  least  20  factories  producing  gauges  in  Canada: 
and  while  we  are  not  independent  of  help  from  the  States. 
some  idea  of  the  magnitude  of  the  wofk  can  be  understood 
from  the  monthly  bill,  which  amounts  to  over  $150,000  for  new 
gauges. 

During  the  month  of  March  abf)ut  10,000  new  gauges  and 
checks  were  inspected.  The  usual  accuracy  called  for  on  a 
gauge  is  .000.'! — .i/lO  thousands  of  an  inch;  and  for  a  check. 
I/IO  thousand. 

An  army  of  over  5,000  examiners  are  engaged  upon  the 
inspection,  under  the  direction  of  Colonel  Edwards  and  his 
staff  of  officers. 

Production  of  Copper,  Zinc,  and  Other  Metals 
In  addition  to  the  production  of  steel,  the  manufacture  of 
forgings,  the  machining  and  assembling  of  shells,  and  the 
manufacture  of  cartridges,  cases,  fuses,  primers,  and  other 
components,  the  mining  and  metallurgy  of  metals  for  muni- 
tions manufacture  have  played  an  important  part  in  Canada. 
Copper  and  zinc  are  now  refined  in  the  Dominion  instead  of 
being  sent  in  the  form  of  concentrates  of  zinc  and  copper  matt 
to  the  United  States  for  refining  there.  Copper  products, 
such  as  copper  bands,  are  now  being  manufactured  in  Canada 
on  a  commercial  basis.  Brass  cartridge  case  material,  so  diffi- 
cult to  obtain  in  the  early  months  of  the  war.  is  now  being 
made  successfully  in  Canada.  Other  materials,  such  as  lead. 
antimony,  arsenic,  tungsten,  molybdenimi.  and  aluminimi. 
have  l)een  produced  for  munitions. 

Production  of  Explosives 

Side  by  side  with  these  developments  there  has  grown  a 
capacity  for  explosives  even  greater  in  proportion  than  that 
of  metals.  In  order  to  complete  what  we  call  the  fixed  18-Pr. 
round  of  ammunition,  it  is  necessary  to  make  cordite  or  nitro- 
cellulose powder,  and  while  experimental  amounts  of  cordite 
had  been  produced  before  the  war.  tfanada's  capacity  to-day 
approaches  1.000,000  pounds  per  week  of  both  cordite  and 
nitrocellulose  powder. 

One  of  the  principal  explosives  used  for  bursting  shells, 
known  as  trinitrotoluol,  has  been  made  successfully  in, Canada 
for  over  two  years  from  the  by-products  of  the  coke  ovens. 
To-day  the  production  approaches  1. 000.000  pounds  per  week. 

National  Factories 

.Among  the  luany  contributing  features  of  successful  pn.- 
duction  to-day  started  by  Mr.  Flavelle  soon  after  he  became 
chairman  i>f  the  Imperial  Munitions  Board  was  the  creation 
of  great  national  factories  iiT  Canada.  In  addition  to  stimulat- 
ing and  developing  companies  in  Canada  he  set  in  operation 
several  national  factories  for  the  loading  of  fuses,  the  manu- 
facture of  gun  cotton,  acids,  trinitrotoluol,  aceton,  c^r.tit^ 
nitrocellulose  powder,  aeroplanes,  and  electric  steel. 

These  factories  are  operated  by  separate  companies,  liic 
entire  stock  of  each  company  being  held  by  the  Imperial 
Munitions   Board. 

In   this  connection   it   is  interesting  to  know  that  aero- 
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planes  are  being  niade  in  Canada  at  about  llu-  rate  of  one  per 
day,  and  when  the  new  factories  are  completed  five  per  day 
are  expected. 

Permanent   Assets   to   Canadian   Industry 

Hurrying  from  these  few  facts  about  the  output  of 
munitions  in  Canada,  without  even  touching  upon  what  would 
be  a  fascinating  subject  to  you  as  engineers  (1  mean  the 
scientific  processes  involved),  and  also  leaving  entirely  out 
of  consideration  the  gruesome  purpose  in  actual  warfare  lor 
which  the  munitions  are  required,  1  pass  on  to  consider  the 
value  of  this  unholy  business  as  a  permanent  asset  to  Cana- 
dian industry.  I  should  like  to  divide  the  total  value  of  the 
permanent  assets,  as  I  view  them,  into  two  parts — the  first 
resulting  from  the  standardization  of  products,  the  second 
from  the  standardizat,ion  of  skill. 

1.  The  Standardization  of  Product 

No  component  paH  of  m'unitions,  however  insignificant, 
has  been  made  or  accepted  on  the  old  principle  of  "good 
enough."  Every  part  has  been  supplied  to  drawing  and  spe- 
cification, with  rigid  examination,  analysis,  and  test,  before 
acceptance. 

1  think  1  am  safe  in  saying  that  there  is  no  industry  in 
Canada  which  has  been  occupied  in  the  manufacture  of  muni- 
tions but  has  passed  through  a  process  of  refinement,  which 
will  leave  it  in  a  better  condition  when  it  returns  to  domestic 
pursuits  after  the  war.  If  you  review  the  great  industries  of 
Canada  it  will  be  difficult  to  find  one  which  has  not  been 
actively  contributing  to  the  output  of  munitions. 

Industries  such  as  the  iron  and  steel,  the  metals  and 
metal  products,  refractory  materials  and  fuels,  lumber  and 
timber,  leather,  textiles,  paper,  chemicals,  and  other  minor 
industries,  have  called  into  being  processes  and  plant  which 
could  be  adapted  for  munitions,  and  have  also  added  new 
processes,  new  equipment,  and  new  skill  where  these  were 
required. 

In  addition  to  the  employment  and  adaptation  of  exist- 
ing industries  for  munitions  manufacture,  entirely  new  indus- 
tries have  been  brought  into  activity.  The  manufacture  of 
munitions  has  given  an  abiding  impetus  to  the  mining  and 
subsequent  operations  in  the  production  of  coal,  iron,  copper, 
nickel,  zinc,  molybdenum,  antimony,  aluminum,  and  other 
metals. 

The  chemical  industries  have  been  accelerated  by  utiliz- 
ing the  waste  products  of  the  coke  ovens  for  the  manufacture 
of  high  explosives.  These  waste  products  after  the  war  will 
be  turned,  by  ingenuity  and  skill,  into  valuable  domestic  pro- 
ducts. 

The  electro-chemical  industries,  such  as  the  refining  of 
copper,  zinc,  and  lead,  have  been  initiated,  and  will  remain  as 
a  commercial  asset.  The  electro-thermic  processes  for  the 
production  of  ferro  alloys,  such  as  ferro-silicon.  ferro-man- 
ganese,  ferro-molybdenum,  aluminum,  magnesium,  and  other 
metals,  have  produced  standardized  products. 

It  has  been  a  costly,  and  sometimes  bitter,  training,  but 
it  has  been  done  ungrudgingly  and  with  great  patience;  and, 
as  a  result,  the  standard  of  Canadian  products  to-day  is 
greater  than  ever  before. 

2.  Standardization  of  Skill 

The  widespread  knowledge  of  new  processes,  involving 
the  scientific  study  of  metals,  the  flow  of  materials,  and  their 
physical,  chemical,  and  metallurgical  values,  has  been  such 
that  one  can  hardly  imagine  it  would  have  been  possible  for 
the  universities  and  technical  schools  of  Canada  to  have  pro- 
vided such  instruction  in  the  course  of  many  years  which  has 
been  crowded  into  as  many  months.  Every  workshop  has 
been  a  school  of  training  in  standardizing  its  skill.  Every 
factory  in  which  steel  is  made  and  forged  is  now  partly  or 
fully  equipped  with  the  means  for  measuring  temperatures 
and  intelligently  discovering  the  value  of  the  materials  with 


wliich  ihey  are  working.  In  every  workshop  iji  the  different 
provinces  of  Canada  where  shrapnel  shells  are  made  the 
scientific  treatment  of  steel  is  known.  There  is  hardly  a  town 
of  any  importance  in  which  the  use  of  precision  instruments 
and  gauges  for  measuring  shells  and  their  component  parts 
does  not  exist. 

It  is  difficult  to  assess  the  value  of  this  skill  to  Canadian 
industry,  in  which  over  2.10,000  workers  have  become  skilled 
in  the  art  of  such  processes  and  the  manipulation  of  such 
tools  and  gauges.  It  is  more  surprising  still  to  know  that 
nearly  13,000  women  have  become  skilled  in  this  work.  Never 
in  the  history  of  the  world  has  there  been  such  an  incentive 
to  acquire  such  skill  for  a  purpose  the  like  of  which  our  civil- 
ization should  be  asha«ied,  but  which  is  nevertheless  an  asset 
which  will  be  of  great  value  in  the  peaceful  commercial  in- 
dustries for  the  expansion  of  Canada. 

The  Responsibility  of  the  Engineer  in  Developing  These 
Pernument  Assets 

Gentlemen,  ours  is  an  lionorable  profession,  one  crowded 
with  vistas  of  research  and  delights,  the  like  of  which  even 
the  angels  might  envy.  This  war  has  awakened  the  slumber- 
ing forces  in  the  human  mind  and  brought  into  activity  engi- 
neering genius  unequalled  in  quality  hitherto.  Your  great 
waterfalls  have  been  transformed  by  your  skill  into  the  most 
resourceful  agency  of  power,  without  which  we  would  have 
hopelessly  failed  in  reaching  the  output  of  munitions  named. 
Your  skill  has  mined,  smelted,  and  fabricated  the  many 
metals  which  have  proved  to  be  of  such  value  for  munitions. 
The  great  engineering  plants  which  have  been  brought  into 
being  by  your  skill  are  monuments  of  industry  which  must 
not  be  allowed  to  rust  when  this  war  is  over.  There  is  a  great 
responsibility  resting  on  you  as  engineers  and  leaders  of  in- 
dustrial thought  and  action.  It  is  greater  to-day  than  ever 
before  in  the  history  of  Canada.  The  opportunity  given  to 
you  of  taking  and  intelligently  using  and  directing  those 
assets  of  which  I  have  spoken  is  of  vital  importance  to  Can- 
ada's successful  industrial  development.  There  is  no  need  to 
wait  for  royal  commissions.  Power  and  authority  are  vested 
in  yourselves;  nothing  will  be  too  great  for  you  if  you  see 
your  opportunity,  and  if  you  have  faith  in  the  engineering 
talent  of  Canada.  The  man  who  was  afraid  and  went  and 
hid  his  talent  in  the  earth  brought  forth  the  most  scathing 
reproof  ever  uttered. 

If  I  were  to  venture  to  suggest  a  program  for  your  im- 
mediate consideration,  I  would  advise  you  to  classify  and 
value  the  engineering  skill  of  your  societies,  with  the  object 
of  forming  in  Canada  from  their  membership  small  commit- 
tees of  scientific,  technical,  and  commercial  men,  who  would 
be  responsible  for  obtaining  from  the  accumulated  reports 
of  commissions  and  numerous  supplies  of  information  stored 
in  government  departments  and  elsewhere  relating  to  the 
best  standardized  processes,  equipments,  and  plants  for  the 
development  of  the  industry  they  represented.  Each  com- 
mittee would,  therefore,  become  the  recognized  source  of 
classified  information,  to  whom  manufacturers  could  with  con- 
fidence refer  for  any  help  and  advice  required. 

If  your  inventory  of  classified  ability  were  broad  enough 
to  include  the  fuller  issues  in  developing  the  standard  of  pro- 
ducts, skill  and  utilitarianism,  I  should  utilize  every  willing 
member  of  your  profession,  making  committees,  say,  of  mem- 
bers not  exceeding  three,  for  the  consideration  and  report  of 
the  following  subjects: 

1.  Industrial,  technical,  and  commercial  education  for 
our  boys  and  girls  before  and  after  leaving  the  day  school. 

2.  The  classification  and  valuation  of  labor. 

3.  The  remuneration  and  hours  of  labor. 

4.  The  direction  and  character  of  employment  in  classi- 
fied industries. 

->,  The  provision  of  methods  for  the  prevention  of  un- 
wholesome competition   between   manufacturers. 


May  !t,   11)17 


Til  I''.    (   (  »N  I  l<  \  I 


K'  I    <    '  iRD 


425 


11.  The  provision  of  (Itlinitc  statulard-,  inr  clicckiiiK  tli'- 
rcjrination  of  doubtful  companies. 

'I'hcn,  with  a  cc-ntral  authority,  you  could  co-relate  tlie 
efforts  and  information  of  your  scientific  and  industrial  com- 
niittees  for  a  hrcjader  policy  of  universal  trade. 

Canada's  Big  Opportunities 

liy  the  consideration  of  some  such  programs  tl]o=i-  valu- 
able assets  which  are  now  the  heritage  of  the  Canadian  i)eoi)ic 
will  make  this  country  prosperous.  Canada  has  its  opijor 
tunity  to  set  the  pace  in  the  world's  industry.  Its  rmani.ts 
were  nevcr^  better,  f.ast  year  its  exports  exceeded  its  im- 
ports by  $:i40,(){)0,(i()().  Its  natural  resources  cry  out  to  you 
for  their  development.  It  is  a  country  in  which  there  is  a 
heritage  of  wealth  far  exceeding  that  with  which  our  voi'lh- 
ful  imaginations  surrounded  "Treasure  Island."  Your  efFort.s 
in  embracing  those  opportunities  will  be  strengthened  by  a 
more  complete  education  of  the  industrial  workers,  and  by  a 
heartier  co-operation  with  the  employees. 

A  nation,  said  President  Wilson,  is  as  great,  and  only  as 
great,  as  its  rank  and  lile.  Will  you  gentlemen  see  that  the 
rank  and  I'lle  who  make  this  nation  follow  those  lofty  stan- 
dards of  education  and  sacrifice  which  make  life  great?  It 
would  be  terrible  if  we  missed  the  way  after  such  a  struggle. 

There  is  a  great  industrial  war  before  us,  for  which  we 
are  unprepared.  This  might  have  been  avoided  if  a  harmoni- 
ous united  federation  of  the  world's  industrial  councils  were 
possible.  -No  doubt  the  distant  future  will  produce  the  gen- 
ius for  such  an  undertaking.  Meanwhile  we  cannot  escape 
the  responsibility  before  us. 

Since  the  war  started  the  eyes  of  the  world  have  been 
turned  towards  Germany.  The  history  of  that  country,  the 
characteristics  of  its  people,  and  the  success  with  which  for 
years  prior  to  the  war  they  Hooded  the  markets  of  the  world 
with  products,  the  prices  of  which  became  almost  a  menace 
to  all  other  manufacturing  countries,  have  inspired  a  deter- 
mination by  the  people  of  the  competing  countries  to  put 
their  industrial  house  in  order  to  mnet  all  reasonable  compe- 
tition. German  militarism  will  be  crushed  before  the  Allies 
sheath  their  swords,  but  to  crush  the  industrial  spirit  in  the 
Germans,  which  has  made  their  country  prosperous,  would 
be  to  destroy  the  very  spirit  we  now  seek  to  stimulate  in 
ourselves.  The  industrial  prosperity  and  triumph  which  put 
Germany  before  the  war  in  the  front  rank  of  the  world's  com- 
merce can  never  be  crushed— indeed,  it  would  be  folly  to 
attempt  to  crush  it.  The  world  demands  the  best  from  every 
nationality,  and  amongst  the  many  lessons  this  war  has 
taught  the  nations  of  the  world  is  the  very  old  and  common 
one — that  out  of  persistent  and  well-balanced,  indomitable 
courage  comes  the  ability  which   brings  success. 

An  Industrial  War  Is  Coming 
Peace  is  coming;  when  it  is  declared,  the  struggle  for 
industrial  supremacy  will  intensify  in  the  German  people. 
The  very  qualities  of  sacrifice,  courage,  endurance,  enterprise, 
and  genius  which  this  war  has  developed  throughout  Canada 
and  the  British  Empire,  among  our  .Mlies  and  our  foes  will 
not  by  any  chance  lose  their  value  on  the  Germans;  but.  on 
the  contrary  if,  as  we  believe.  German  military  arrogance 
will  be  swept  away,  her  industrial  classes  will,  by  reason  of 
the  opposition  to  her  commerce  and  trade,  struggle  to  main- 
tain a  higher  efficiency  within  her  borders.  Before  many 
years  the  world's  markets  will  be  flooded  again  with  pro- 
ducts at  much  lower  prices  than  it  is  even  now  possible  to 
conceive,  with  the  result  that  hate  and  prejudice  to  German 
goods  will  die  away  before  a  temptation  so  strong  that  the 
purchasing  value  of  the  wage-earning  classes  will  find  it 
necessary  to  buy  in  the  lowest  markets,  although  the  products 
be  from  Germany. 

One  can  imagine,  judging  from  the  procedure  in  the  past, 
that   since   the   war  began   the   accumulation   of  products   in 
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Ciermany,  the  outlets  for  which  have  been  closed,  will  be 
dumped  on  the  world's  markets  immediately  peace  is  de- 
clared, with  a  new  propaganda  which  these  closed  years  have 
inspired.  The  very  thrift  which  privation  and  sacrifice  have 
demanded  from  the  people  will  encourage  even  more  than 
ever  the  utilization  of  every  form  of  waste  product. 


Report  of  Nova  Scotia  Water  Power 
Commission 

A  progress  report  for  1916  by  the  Nova  Scotia  Water 
Power  Commission,  covering  their  investigations  to  Septem- 
ber 30,  11)16,  has  just  been  published.  Work  has  been  car- 
ried on  throughout  the  province  under  the  co-operative  agree- 
ment between  the  Nova  Scotia  Water  Power  Commission 
and  the  Dominion  Water  Power  Branch  by  Mr.  K.  H.  Smith, 
resident  engineer,  in  charge  of  the  investigations.  The  work 
dealt  with  by  this  report  covers  operations  up  to  September 
.tilth  last,  and  shows  what  has  been  accomplished  for  the 
period  from  the  organization  of  the  field  studies  in  May,  1915. 
The  Commission  has  carefully  examined  the  report  of  the 
resident  engineer,  and  feels  that  much  satisfactory  progress 
has  been  made  in  assembling  the  necessary  material  so  that 
the  Commission  may  be  able  shortly  to  present  recommenda- 
tions for  the  framing  of  rules  and  regulations  respecting  the 
development  of  water-powers  in   the  province. 

The  report  of  the  engineer  is  not  intended  to  be  final 
in  any  particular,  but  is  prepared  with  the  intention  of  mak- 
ing available  to  the  public  such  information  as  has  already 
been  collected.  .Ml  estimates  of  available  power  arc  sub- 
ject to  revision  as  further  stream-flow  records  accumulate, 
while  the  strcam-fiow  records  themselves  are  subject  to  cer- 
tain corrections  as  aildition.i1  actual  nieasurenicnt~  '^<  ^-^w 
become  available. 

The  power  studies  so  lar  made  liave  given  promising 
results.    The  most  unsatisfactory  element  in  all  these  studies. 
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liowevcr,  has  been  the  inadequacy  of  existing  stream-flow 
records,  and  the  necessity  of  giving  special  attention  to  the 
hydrometric  phase  of  the  present  investigations  is  clearly 
indicated.  At  the  same  time,  many  of  the  larger  rivers  of 
the  province  remain  to  be  studied  and  field  surveys,  in  addi- 
tion to  the  hydrometric  work,  arc  being  carried  out  as 
rapidly  as  available  funds  permit.  It  is  the  intention  to  pur- 
sue vigorously  this  work  until  at  least  all  the  more  imporlanf 
rivers   of   the   province   have   been    investigated. 

Conferences  have  been  arranged  during  tiie  year  with 
the  Dominion  Water  Power  Branch  through  its  hydraulic  en- 
gineer, Mr.  J.  T.  Johnston.  Additional  assistance  has  been 
accorded  the  Commission  in  loaning  the  services  of  two  of  the 
engineers  of  the  Dominion  Water  Power  Branch,  one  of  whom 
continues  with  the  Commission  and  has  rendered  much  as- 
sistance in  the  preparation  of  the  report  submitted  by  Mr. 
Smith.  The  Commission  desires  to  record  its  appreciation 
of  the  assistance  that  has  been  rendered  by  these  services. 
The  co-operative  agreement  Ijetween  the  Commission  and 
the  Honourable  William  J.  Roche.  Minister  of  the  Interior, 
expires  in  March,  1917,  but  plans  are  being  made  on  tlic 
assurance  of  a  renewal   of  the  previous  arrangeinents. 

The  report  is  signed  by  the  members  of  the  Commission. 
Messrs.  Hiram  Donkin,  Chairman;  Frederick  H.  Sexton,  Wm. 
G.   Yorston,   and  Arthur  S.   Barnstead,   secretary. 


"The  141st  Meridian" 

Mr.  .1.  D.  Craig.  A.M.Can.Soc.C.E.,  assistant  superin- 
tendent of  the  Geodetic  Survey  of  Canada,  addressed  the 
Ottawa  Branch  of  the  Canadian  Society  of  Civil  Engineers 
at  their  fourth  meeting  for  the  year  in  the  lecture  hall  of 
the  Carnegie  Library,  on  the  subject,  "The  141st  Meridian." 
The   address   was   illustrated   with   lantern    slides. 


New  Books 

Use  of  Water  in  Irrigation — by  Samuel  Fortier,  D.Sc, 
etc.,  chief  of  Irrigation  Investigations,  U.  S.  Department  of 
Agriculture.  McGraw-Hill  Book  Co.,  Inc.,  New  York,  pub- 
lishers; price  $2.00.  This  volume  deals  with  the  agricultural 
side  of  irrigation  and  aims  to  benefit  three  classes  of  read- 
ers— new  settlers,  irrigation  farmers  and  students  in  agri- 
cultural schools.  The  subject  matter  is  confined  almost 
exclusively  to  the  irrigated  farm  and  to  the  problems  which 
confront  the  irrigator.  Considerable  space  has  been  given 
over  to  the  method  of  preparing  land  and  applying  water. 
The  present  issue  is  the  second  edition,  in  which  the  article 
on  the  measurement  of  water  has  been  revised  and  enlarged 
and  a  new  article  added  on  sewage  irrigation.  The  most 
important  change  consists  in  the  addition  of  a  new  chapter 
on  the  use  of  water  in  foreign  countries.  325  pages,  8x5 
ins.,  approximately;  bound  in  red  cloth  and  well   illustrated. 


Mainly  Constructional 

East  and  West— From  Coast  to  Coast 


A  report  on  a  proposed  filtration  plant  for  Pointe  Claire, 
P.Q.,  has  l)een  made  by  Messrs.  R.  S.  &  W.  S.  Lea,  Montreal. 
At  present  a  chlorinator  is  being  installed. 

The  city  of  Winnipeg  proposes  to  make  extensions  at 
the  hydro-electric  power  house  at  Point  du  Bois.  The  esti- 
mated cost  is  between  $175,000  and  $180,000 

The  building  permits  issued  in  Gait,  Ont.,  during  the 
month   of  April   totalled  $24,.'175,  an   increase  of  $11,000  over 


tli<;  same  month  last  year.  The  largest  permit  was  for  a 
$10,000  addition  to  the   factory  of  Newlands  &  Company. 

Building  permits  issued  in  Wellanfl,  Out.,  during  the 
month  of  .^pril  this  year  amount  to  $53,400,  as  compared  with 
$20,080  in  April,  1916.  The  total  for  the  first  four  months 
of  the  year  was  $95,299,  as  against  $30,124  during  the  cor- 
responding period  last  year. 

Six  district  engineers,  out  of  5,j  applicants,  have  been 
appointed  by  the  provincial  government  of  British  Columbia, 
taking  the  place  of  the  roAd  superintendents  dismissed  last 
November.  These  engineers,  however,  have  extended  powers 
and   additional   responsibilities. 

A  by-law  governing  the  collection  and  disposal  of  gar- 
bage has  been  passed  by  the  council  of  Renfrew,  Ont.  It 
provides  for  operation  of  the  system  till  the  end  of  October 
as  an  experiment,  and  will  then  be  revoked  or  amended  in 
the   light  of  the   season's   experience. 

If  suitable  accommodation  can  be  obtained  a  military 
hospital  of  300  beds  will  be  located  jn  London,  (Jnt.  En- 
largements are  suggested  on  the  N'ictoria  Hospital  site, 
which  would  be  built  jointly  by  the  Hospital  Commission, 
the  Provincial  Government,  and  the  city  of  London. 

Building  permits  to  the  amount  of  $19,995  were  issued 
at  Guelph,  Ont.,  during  the  month  of  April.  The  Gilson 
Manufacturing  Company  are  erecting  an  addition  to  their 
factory  and  the  Homewood  Sanitarium  is  building  a  new 
laundry.  The  permits  this  year  to  the  end  of  April  total 
$37,504. 

During  the  month  of  April  there  were  47  building  per- 
mits issued  in  the  city  of  Kitchener,  Ont.,  at  a  value  of 
$75,897.  For  the  first  four  months  of  the  year  there  was  a 
total  of  70  permits  issued,  valued  at  $04,427,  compared  with 
:!0  during  the  corresponding  period  last  year,  valued  at 
$50,495. 

On  the  recommendation  of  the  Board  of  Health,  the 
town  of  Renfrew,  Ont.,  is  considering  the  installation-  of  an 
additional  filter.  Town  Engineer  Stewart  has  been  instructed 
to  prepare  plans  and  specifications  for  a  filter  of  the  same 
capacity  as  the  one  at  present  in  use  and  secure  prices  as 
soon  as  possible. 

Montreal's  building  permits  for  .\pril  number  215  and 
are  valued  at  $632,940.  This  compares  with  221  permits  valued 
at  $435,805  in  the  same  month  last  year.  For  the  first  four 
months  of  the  year  there  were  408  permits  issued  at  a  value 
of  $1,618,800,  as  compared  with  439  permits  during  the  cor- 
responding period  last   year,  valued  at  $919,225. 

An  agreement  considered  between  the  city  of  Peterboro 
and  the  Quaker  Oats  Company  in  regard  to  the  company 
again  establishing  their  plant  in  that  city,  provides  for  the 
erection  of  bridges  on  Hunter  Street  and  Hazlitt  Street. 
The  former,  according  to  an  estimate  furnished  by  City  En- 
gineer  Parsons,  will  cost  $245,000,  and  the  latter  $20,000. 

\  new  school  has  just  been  completed  in  Campbellton, 
N.B.,  in  Ward  111.  It  is  a  two-storey  brick  structure,  fin- 
ished in  the  interior  with  native  birch  and  Douglas  fir.  It 
contains  four  large  class  rooms,  halls  and  basement.  In 
l)lanning  the  building,  provision  was  made  for  a  future  ad- 
dition of  equal  size  slujuld  the  g"r<iwth  of  the  town  make 
this    necessary. 

.\  new  cement  company,  with  a  capital  of  $1,250,000.  lias 
been  formed  to  operate  a  cement  mill  at  Neuville,  County 
Portneuf,  P.Q.  The  mill,  now  being  built,  will'  have  a  capa- 
city of  1,500  barrels.  The  property  formerly  belonged  to  the 
Canada  Cement  Company,  and  was  purchased  from  that  com- 
pany. Mr.  C.  C.  Lapierre,  formerly  of  Montreal,  organized 
the  new  concern. 

A    sum   of  $46,000   lias   been    ajipropriatcd    liy    the    muni- 
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cipal  CDiincil  of  St.  John,  N.B.,  for  the  ircclion  of  a  power 
house  and  laundry  at  the  General  I'ul)lic  Hospital  grounds. 
The  huildinK  will  be  of  brick  and  concrete,  two  storeys  in 
height,  and  will  cover  an  area  66  x  64  feet  on  the  southwest 
corner.  For  the  buildiiiK  proper  the  cost  of  erection  is  esti- 
mated at  $2:1,000,  and  the  remainder  of  the  appropriation  will 
be   required   for  equipment. 

Messrs.  R.  S.  &  \V.  S.  Lea,  l^onlreal,  have  prepared 
plans  for  a  reinforced  concrete  reservoir  of  half  a  million 
gallons  capacity  for  the  city  of  Three  Rivers,  P.Q.  The  sup- 
ply will  be  taken,  as  heretofore,  from  a  number  of  wells,  and 
the  proposed  reservoir  is  primarily  for  fire  protection  pur- 
poses. The  old  pumping  statit)n  will  be  used  for  the  pre- 
sent, but  it  is  proposed  to  erect  in  the  future  a  new  station. 
The  work  on  the  reservoir  is  to  be  done  by  day  labor. 

A  (pustion  which  is  causin.g  some  discussion  in  St.  John, 
I'.Q.,  is  the  proposal  to  borrow  money  to  pave  Main  Stircct, 
complete  the  sewer  system  and  do  further  work  on  the  lay- 
ing of  sidewalks.  The  estimated  expenditure  is  in  the  vicinity 
of  $60,000,  $35,000  of  which  would  go  toward  completing  the 
sewerage  system,  and  $20,000  to  the  paving  of  Main  Street  to 
Merry  Street,  a  distance  of  about  half  a  mile.  .'\  by-law  may 
be  submitted  shortly  by  the  council,  asking  authority  to  bor- 
row this  amount. 

The  railway  connnission  lias  ordered  a  subway  al  _llie 
I-yn  Roads  crossing  over  the  Grand  Trunk  Railway,  near 
Hrockville,  O.nt.  The  cost  of  the  subway  is  divided  as  fol- 
lows: 20  per  cent,  railway  grade  crossing  fund;  1.5  per  cent., 
corporations  of  counties  of  Leeds  and  Grenville;  15  per  cent., 
township  of  Elizabethtown,  and  50  per  cent.,  the  railway 
company.  The  work  of  the  subwaj'  is  to  be  done  by  the 
G.  T.  R.,  and  the  necessary  highway  diversions,  by  the  two 
municipal  councils. 

This  week,  commencing  .April  30,  is  clean-up  week  in 
Hamilton,  Ont.  The  Board  of  Trade  was  instrumental  in 
organizing  the  campaign,  which  was  advertised  throughout 
the  city.  Extra  facilities  were  i)rovided  by  the  Board  of 
Works  to  take  care  of  the  large  amount  of  waste  which  is 
expected  as  a  result  of  the  citizens  cleaning  up  their  pre- 
mises. The  teachers  were  also  requested  to  point  out  to 
the  school-children  the  advantages  of  making  the  city  an 
attractive  place  to  live  in. 

The  bathhouse  which  is  being  erected  at  I'ort  Stanley, 
Ont...  for  the  London  &  Port  Stanley  Railway  Commission, 
is  now  nearly  completed.  This  building  is  about  :i50  feet 
long  and  has  accommodation  for  1,000  people.  Various  other 
improvements  are  being  carried  ont  by  the  Commission. 
Tlie  land  for  the  new  grain  elevator  is  being  cleared  and 
work  will  likely  be  begun  very  soon.  The  construction  of 
a  large  new  breakwater  to  the  west  of  the  present  piers  will 
also  be  commenced  at  once. 

When  the  present  plans  for  the  cunsuucliou  ol'  aviation 
schools  for  the  British  Government  are  completed  by  tlu 
Imperial  Munitions  Board,  Canada  will  have  four  centres  at 
which  officers  will  be  trained  for  the  Royal  Flying  Corps, 
an.d  close  on  1,000  planes  will  be  in  use.  The  aerodrome  at 
Camp  Borden  is  now  in  operation,  and  another  in  the  Bay 
of  Quinte  district  is  bein,g  constructed  as  rapidly  as  pos- 
sible. Later  it  is  proposed  to  provide  a  school  a  short  dis- 
tance north  of  Toronto.  Finally,  a  school  is  to  be  located  in 
British  Columbia,  where  the  Imperial  Munitions  Board  has 
already  leased  two  sites — :!00  acres  in  the  Delta  on  Bound- 
ary Bay  and  375  acres  on  Lulu  Island.  Each  of  these  plants 
will  cost  in   the  neighborhood  of  $700,000. 

.\  delegation  representing  the  city  of  Toronto  and  eleven 
other  municipalities  affected  by  the  widening  of  the  Toronto- 
Hamilton  highway  appeared  before  the  C)ntario  Railway  and 
Municipal    Board   recently,    to   examine   the   proposals  of   the 


Highway  Commission,  which -is  seeking  authority  to  widen 
the  highway  from  the  west  limits  of  O'Connor's  Road  to 
the  western  limit  of  the  city  of  Toronto.  The  chief  point 
of  difllercncc  between  the  municipalities  and  the  hi);hway 
commission  arose  as  to  the  apportionment  of  the  cost  of  the 
widening  to  each  municipality.  The  board  finally  ruled  an 
adjournment  of  two  weeks  on  the  understanding  that  the 
Highway  Commission  submit  a  statement  of  apportionment 
of  cost  to  each  municipality  affected.  The  estimated  cost 
of  the  section  of  the  road  in  question,  according  to  '•'•■  ■  ■'•• 
posal  submitted  by  the  Commission,  will  be  $314,77' 

The  Dominion  Railway  Board  have  granted  the  ap- 
plication of  the  C.  P.  R.  to  double-track  its  main  line  from 
Xorth  Toronto  station  to  Leaside  Junction.  The  plans  of 
the  railway  company,  as  approved  by  the  board,  call  for  the 
erection  of  new  bridges  over  two  ravines  and  highway  cross- 
ings over  Summerhill  Ave.,  Maclcnnan  Ave.,  Bay  View  Ave.. 
and  Todmorden  Road.  The  city  of  Toronto  and  the  Civic 
Guild  had  strongly  opposed  the  application  on  the  grounds 
that  the  scenic  beauty  of  the  ravines  would  be  spoiled  and 
had  requested  instead  that  a  subway  be  built  at  Summerhill 
Ave.  at  the  expense  of  the  company.  The  C.  P.  R.  plans 
to  build  bridges  over  the  ravines  on  the  north  side  of  its 
existing  bridges  and  the  board  refused  to  intervene  as  the 
wf)rk  will  be  done  on  the  company's  right-of-way.  The 
building  of  a  new  bridge  adjoining  the  one  just  east  of 
Summerhill  Ave.,  instead  of  enlarging  the  existing  bridge. 
as  the  city  desired,  will  mean  a  saving  of  about  $40,000. 


Personals 

Messrs.  R.  S.  &  W.  S.  Lea,  consulting  engineers,  have 
removed  from  830  to  809  New  Birks  Building.  Montreal. 

Mr.  J.  R.  Barlow,  superintendent  of  the  Montreal  roads 
department,  has  lost  his  son,  Lance-Corporal  Barlow,  killed 
in  action.     Mr.  Barlow  has  two  other  sons  at  the  front. 

Mr.  F.  L.  Macpherson  has  resigned  as  municipal  engi- 
neer of  Burnaby,  B.C.,  and  has  accepted  an  appointment  by 
the  provincial  government  of  British  Columbia  as  engineer 
for  district  five.  Mr.  Macpherson  had  been  Bnrnaby'«  engi- 
neer for  the  past  seven  or  eight  years. 

Mr.  S.  R.  Badgley,  the  designer  of  u.t  :.i,.-r.v.  :.iii>ii_ 
Hall,  Toronto,  died  recently  in  Wycliffe,  Ohio,  near  Cleve- 
land, having  reached  an  advanced  age.  Mr.  Badgley  was 
considered  one  of  the  leading  architects  in  the  Middle  States 
and  designed   many  other  notable  buildings. 

Mr.  E.  R.  Gray,  B.A.Sc.  who  formerly  held  the  posi- 
tion of  deputy  city  engineer  and  latterly  joint  manager  of 
the  works  department  of  Hamilton.  Ont..  has  been  placed 
in  charge  of  the  works  department  of  that  city,  with  the 
title  of  city  engineer  and  manager  of  the  waterworks  and 
-ewage   disposal   works. 

\Ir.  F.  Tissington.  Chief  Engineer  of  Mackinnon.  Holmes 
&  Company.  Limited.  Sherbrookc.  has  resigned  his  position 
and  is  taking  a  short  holiday  before  commencing  work  again. 
Mr.  Tissington  has  been  with  this  firm  for  the.  last  five  and 
a  half  years,  formerly  as  chief  dr->ii.>t,t<.":in  and  for  the  last 
few   months  as  chief  engineer. 

Mr.  S.  L.  Squire  of  Waterford.  former  president  of  the 
Ontario  Good  Roads  .Association,  and  now  honorary  presi- 
dent of  that  organization,  his  been  appointed  to  the  posi- 
tion of  municipal  adviser  in  the  Ontario  Highways  Depart- 
ment. -His  duties  more  particularly  will  cover  the  work  of 
explaining  the  provincial  policy  on  highways  improvement 
to  c<ninties  and  other  municipalities  which  have  been  hither- 
to Somewhat  backwani  in  taking  advantage  of  the  legislation 
in  this  regard.  Mr  Squire  is  a  merchant  of  Waterford.  and 
has  been  active  in  municipal  matters  for  some  time 
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Waterworks,  Sewerage   and 
Roadways 

Aurora,  Ont. 

Plans  have  been  prepared  for  $80,000 
sewage  system  for  the  town.  Engineers, 
James,  Loudon  &  Hertzberg,  Excelsior 
Life   Bldg.,  Toronto.- 

Cap  de  la  Madeleine,  Que. 

TownCouncil  plan  concrete  sidewalks 
costing    $3,500.      Secretary,    A.    Bourque, 

N.r. 

Eastview,  Ont. 

The  Town  Council  plan  concrete  side- 
walks costing  $5,000.  Engineers,  Patter- 
son &  Byrne,  Sparks  Street,   Ottawa. 

Merritton,  Ont. 

Tenders  received  by  the  Clerk,  K. 
Clark,  until  noon.  May  14,  for  the  con- 
struction of  575  feet  by  15  inches,  1,265 
feet  by  12  inches,  and  2,270  feet  by  10 
inches,  sewer  pipe  for  the  Town  Coun- 
cil. Plans  and  specifications  with  the 
Engineer,  F.  N.  Rutherford,  24  Queen 
Street,  St.  Catharines. 

Ottawa,  Ont. 

Tenders  will  be  called  in  June  by  the 
Department  of  Public  Works.  Dominion 
Governmer/t,  for  the  construction  of  con- 
crete  pavement   costing   $10,000. 

Regina,  Sask. 

The  City  Engineering  Department  plan 
paving  of  lanes  costing  $30,000.  Engi- 
neer, D.  -■\.   R.  McCannel. 

Saskatchewan,   Province   of 

The  City  of  Regina  and  Government 
of  Local  Municipality  plan  construction 
of  sixty   miles  of  pavement. 

Three  Rivers,  Que. 

In  connection  with  waterworks  exten- 
sion for  the  city  the  city  .engineer,  Z. 
Lambert,  is  in  the  market -for  1,000  bar- 
rels of  cement,  525  cubic  yards  of  struc- 
tural and  reinforcing  steel,  2  pumps,  capa- 
city 3,500,000  gallons  per  day,  three 
stages;  2  pumps,  capacity  3,000,000  gal- 
lons  per   day,   three   stages. 

Toronto,  Ont. 

Work  of  paving  Humber  Boulevard 
will  be  proceeded  with  by  Parks  Com- 
missioner Chambers.  Eight  hundred  ft. 
rocmac  and  3,100  ft.  concrete.  Cost, 
$15,000. 

Winnipeg,  Man. 

City  Council  plan  purchase  of  water 
meters.  City  Engineer,  W.  P.  Brereton, 
223  James  Avenue. 

Woodstock,  N.B. 

The  Town  Council  plan  water  system. 
Engineer,   A.   G.   Fields. 

CONTRACTS  AWARDED 

Ottawa,  Ont. 

O'l^eary,   Ltd.,  Bank  Street   Chambers, 
has    general    contract    for     pavement     of' 
Albert  Street  for  the  city. 

T.  G.  Brigham,  85  Duke  Street,  has 
general  contract  for  pavement  costing 
$20,000  on  Gloucester  Street  for  the  city. 


■|"lie  tender  of  Commissioner  of  Works, 
.\.  F.  Macallum,  City  Hall,  has  been  ac- 
cepted for  pavement  on  Melrose,  cost- 
ing $9,000,  for  the  city. 

Quebec,  Province  of 

Laganierc  &  Houde,  Gronidines  Co., 
I'ordreuf,  have  the  general  contract  for 
asphaltic  concrete  pavement  costing 
$145,000  for  the  Quebec  Road  Commis- 
sioner, Parliament    Bldgs.,    Quebec. 


Railroads,  Bridges  and  Wharves 

New  Westminster,  B.C. 

The  Canadian  Northern  Railway  and 
tlie  Canadian  Pacific  Railway  plan  union 
station.  General  manager,  C.  N.  R.,  Mr. 
MacLeod.  C.  N.  R.  .Station.  Edmonton. 
General  Manager,  C.  P.  R..  Calgary. 

St.  Thomas,  Ont. 

City  Council  plan  street  railway  exten- 
sion costing  $40,000.  Engineer.  M.  Fer- 
guson. 

CONTRACTS    AWARDED 

Three  Rivers,  Que. 

Chas.  Page  has  the  general  contract  for 
repairs  costing  $15,000  to  aqueduct  wharf 
for  the  city,  and  will  be  in  the  market  for 
7.000  to  8.000  pounds  of  spikes,  screws, 
bolts,  and  iron  plates. 

Chas.  Page,  Des  .\ngos  Street,  has 
general  contract  for  $19,000  wharf  for 
the  Canadian  Iron  Corporation.  St. 
Maurice   Street. 

Montreal,  Que. 

The  Turnbull  Elevator  Co..  511  St. 
Catherine  St.  W..  have  the  contract  for 
elevators  for  the  $175,000  station  for  tlie 
Canadian  Northern  Railway,  Dorchester 
Street. 


Public  Buildings,  Churches 
and  Schools 

Battenburg,  Alta. 

Tenders  received  l)y  the  secre-tary- 
treasurer.  Charles  Brumfit.  until  noon, 
Mav  1i'-  for  erection  of  brick  school  for 
'^chool  District  of  Creuzot.  S.  D.  No.  34. 
l^lans  and  specifications  with  A.  M.  Jef- 
fers.  McLeod  Building.  Edmonton,  or  the 
secretary- treasurer. 

Blue  Sky,  Alta. 

Plans  and  specifications  with  the  sec- 
retary-treasurer, Harry  Hanmer,  G.  W. 
S-81-1.  West  fi,  Mcridan.  who  will  re- 
ceive tenders  until  Mav  IS  for  erection 
of   school    for   School    District    No.    3330. 

Bndgeburg,  Ont. 

Tenders  received  by  the  architect.  C. 
M.  Borter,  Main  Street  S.,  Niagara  Falls, 
or  the  Secretary  of  Board,  Geo.  Tait, 
until  May  14,  for  erection  of  $20,000 
l>rick  school  for  the  County  Council. 
Plans  and  specifications  with  the  archi- 
tect. 

Halifax,  N.S. 

renders  will  be  called  shortly  for  erec- 
tion   I  if   an    addition    to   hospital    for   Dr. 


A.  Ivan  Mader,  59  Morris  Street.    .'Vrclii- 
tect,  A.  R.   Cobb,  Tramway  Bldg. 

Hamilton,  Ont. 

Plans  and  specifications  with  the  ar- 
chitect. Brigadier  Gideon  Miller,  James 
and  Albert  Streets,  Toronto,  who  is  re- 
ceiving tenders  for  $20,000  hollow  tile 
and  brick  addition  to  hospital  for  the  Sal- 
vation Army,  27  Mountain  Street. 

Hazelwood,  Alta. 

Public  .School  District  plan  school. 
.Secretary-treasurer,  W.  B.  Moulder,  Har- 
disty. 

Limerick,  Sask. 

Tlie  Town  Council  plan  hospital.  Sec- 
retary-treasurer,  Chas.    M.    Wilson.    . 

London,  Ont. 

Tenders  wanted  by  the  Chairman  of 
the  Building  Commission.  J.  F.  Maine, 
84  Byron  Ave.,  until  May  15  for  the  erec- 
tion of  $7,000  brick  parsonage  for  the 
,\skin  Street  Methodists.  Plans  and 
specifications  with   tlie   chairman. 

Niagara  Falls,  Ont. 

Plans  and  specifications  with  tlie  ar- 
chitect. C.  M.  Borter,  Main  St..  Niagara 
Falls  S.,  who  will  receive  tenders  until 
May  11  for  erection  of  a  $12,000  brick 
fire  hall  for  the  city. 

Richdale,   Alta. 

Public  School  Board  plan  sclio...l  Si  - 
retary-treasurer,  J.  E.  Hunter. 

Saanich,  B.C. 

'i'en<Iers  will  lie  called  shortly  for 
$7,500  school  for  the  School  Board.  Ar- 
chitect, C.  Elwood  Watkins,  care  of  own- 
ers. 

St.  John,  N.B. 

Tenders  received  by  the  architect,  F. 
.Veil  Brodie,  42  Princess  Street,  until  May 
14  for  erection  of  a  power  house  and  a 
laundry  costing  $23,000,  for  the  General 
Pul)lic    Hospital. 

Sydney,  N.S. 

.\lex.  Cameron,  Victoria  Road,  has  the 
general  contract  for  $10,000  frame  church 
for   the   Greek   Episcopal. 

Vancouver,  B.C. 

The  School  Board  plan  alterations  to 
ventilating  system  in  a  number  of 
schools  to  cost  about  $80,000.  Engineer 
of  School  Board,  Walter  Leek. 

Verdun,  Que. 

The  \erdun  Hospital  for  Insane. 
Board  of  Trade  Bldg.,  Montreal,  plan 
addition  to  asylum. 

Wyoming,  Ont. 

Tenders  received  by  the  Pastor  until 
May  16  for  erection  of  a  $15,000  brick 
church   for  the  Methodist  Congregation. 

CONTRACTS  AWARDED 
Chatham,  Ont. 

Reid  &  Brown  Structural  Steel  &  Iron 
Works,  Ltd.,  63  Esplanade  .St.  E.,  To- 
ronto, have  the  contract  for  steel  work 
for  the  $38,000  addition  and  alterations 
to  school  for  the  Board  of  Education. 


May   Hi,   I'Ji; 
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Fire  Waste  and  Production 

PIvODL'CriON  is  the  iintst  urj,ront  i)i-()i)lciii  hc- 
ftirc  this  Cdtiiitry  at  the  inoniciit.  At  a  tiiiK' 
when  the  entire  world  is  threatened,  as  perliaps 
never  before,  with  a  calaniitous  starvation,  our 
endeavors  and  energies  sliould  be,  and  forttjnately  are 
l)eing:,  concentrated  on  a  more  abundant  iiroductivity. 
Every  day  evidence  is  i)rovided  to  show  that  tlie 
pco])le  of  Canada  are  lisleninj'-  to  the  call  of  the  land 
and  that  this  year  will  be  a  record-breaker  in  so  far.  at 
least,  as  tiie  area  of  soil  under  cultivation  is  concerned. 
It  is  with  a  i)rofonnd  sense  of  duty  .that  this  journal 
backs  u]).  before  all  else,  the  1uni>ire's  needs  at  this 
time.  Our  efforts  are  all  exerted  towards  a  winnint; 
of  this  war  as  speedily  and  ex|)editiously  as  may  be. 


and  to  this  end,  the  call  for  greater  production  should 
be  enthusiastically  acted  upon  by  every  individual. 

There  is  one  side  of  the  greater  production  ques- 
tion, however,  that  has,  we  fear,  been  largely  <jver- 
looked.  Production  is  no  more  importiint  than  pre- 
-^ervation — the  proper  protection  of  what  food  pro- 
•  lucts  there  may  be  now  or  later.  Our  attention  is 
directed  to  this  matter  by  data  recently  issued  by 
!•-.  P.  Heaton,  Fire  Marshal  of  Ontario,  applying  to  the 
ifiss  of  field  iiroducts  through  fire.  The  elimination 
"f  the  stui>endous  waste  through  fires  is  a  matter  re- 
L,'^arding  which  efforts  might  well  be  directed,  now  that 
production  is  the  all-important  need.  In  Ontario  alone 
the  fire  loss  for  the  first  quarter  of  the  present  year 
amounted  to  over  three  and  a  tpiarter  million  dol- 
lars. Unless  stringent  efforts  are  exerted  to  overcome 
this,  the  year's  loss  gives  jiromise  of  l)eing  consider- 
ably more  disastrous  than  even  1916's  twelve  million 
dollar  fire  waste.  Although  fire  is  always  calamitous, 
in  war  time  it  is  even  more  so,  for  the  losses  sustained 
can  be  ill-borne,  and  the  burdens  thereby  developed 
arc  just  so  much  added  to  the  country's  war  responsi- 
liib'tics. 

*  *         * 

There  is  one  pha.se  of  the  fire  waste  problem,  how- 
ever, that  is  more  directly  relate<l  to  the  need  of 
greater  productiftn.  This  is  the  unfortunate  destruc- 
tion of  field  products  in  barns,  elevators,  warehouses, 
canning  factories,  cereal  mills  and  other  jjlaces  where 
the  raw  product  is  being  stored  or  turned  into  food 
for  the  needs  of  ourselves  or  of  our  armies.  To  illus- 
trate, Mr.  Heaton  states  that  in  Ontario  alone,  dur- 
ing the  last  year,  over  600  barns  were  destroyed,  the 
loss  in  produce,  imi)lements  and  live  stock  being  placed 
at  $600,000,  out  of  a  total  loss  of  $1,000,000.  At  least 
half  of  this  loss  is  considered  preventable  with  a  little 
care  and  thought.  This  waste  is  the  most  unfortunate 
part  of  the  whole  fire  loss  matter,  at  the  present  time 
especially,  for  it  means  a  destruction  of  what  is  pro- 
duced and  thereby  renders  naught  an  appreciable  por- 
tion of  the  labor  expended  in  making  the  soil  fruitful. 
The  example  cited  is  but  typical  of  the  situation  in  all 
localities.  Ontario  does  not  afford  an  isolated  instance 
if  serious  barn  loss  through  fire.  Every  other  pro- 
vince in  the  Dominion  can  show  its  quota  of  such 
destruction,  and  as  large  a  proportion  of  it  can  safely 
be  regarded  as  uimecessary  and  hence,  purelv  waste- 
ful. 

A  greater  degree  of  preservation  of  products  and 
a  more  thotightful  attempt  to  counteract  fire  destruc- 
tion will  give  a  very  effective  answer  to  the  appeal 
that  is  urging  the  people  to  heed  an  Empire's  needs. 
If,  as  Mr.  Heaton  states,  $300,000  worth  of  field  pro- 
ducts are  savable  in  Ontario  alone,  the  prevention  of 
such  a  loss  will  be  the  equivalent  of  an  equal  amount 
of  extra  production.  Preservation  of  what  is  pro- 
duced is  as  important  as  the  production  itself  and 
in  counteracting  this  not  unsignificant  barn  loss,  and 
all  fire  waste  in  general,  the  people  will  be  showing  a 
spirit  of  readiness  and  willingness  to  take  up  the  coun- 
try's call. 

*  ♦        * 

Hy  way  of  guidance  in  efiecting  this  very  neces- 
sary move,  we  append  three  very  simple  suggestions 
made  by  Mr.  Heaton  which,  if  adopted,  will  result  in 
appreciable   savings: — 

1.  Install  lightning  rods  on  barns  and  save  (ires 
from  lightning.  (The  Department  of  Agriculture.  Par- 
liament Rtiildings.  Toronto,  will  furnish  .unAne  with 
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a  pamphlet  showing  ht)\v  the  rods  should  be  made  and 
erected).  It  is  an  absokite  fact  that  barns  properly 
rodded  and  grounded  are  not  liable  to  be  struck  by 
lightning. 

2.  The  crops  should  not  be  put  in  until  it  is  certain 
they  have  been  properly  cured.  Evidence  is  daily  ac- 
cumulating that  the  heavy  clover  crops  of  last  year 
did  not  receive  full  and  proper  care  and  resulted  in 
the  firing  of  barns  from  spontaneous  combustion.  Many 
doubt  this  theory,  but  recognition  of  the  cause  is  grow- 
ing very  rapidly. 

3.  Ventilate  the  barn  so  that  gases  caused  by  the 
fermentation  of  imperfectly  cured  crops  will  be  suc- 
cessfully carried  olif.  In  an  unventilated  barn  to  keep 
the  doors  and  w-indows  closed  after  harvest,  and  then 
admit  air  by  the  opening  of  the  doors,  windows,  or 
other  apertures  during  the  warm  fall  weather  is  to  in- 
vite the  fire  fiend  to  get  in  his  work. 


At  the  Country's  Service 

TME  Victoria  branch  of  the  Canadian  Society  of 
Civil  Engineers  recently  presented  the  state- 
ment reproduced  below  to  the  Executive  Coun- 
cil of  the  Government  of  British  Columbia 
and  backed  it  up  by  a  considerable  deputation.  It  will 
be  noted  that  this  is  along  the  line  that  many  engineers 
are  thinking  at  the  present  time.  They  express  their 
earnest  desire  to  place  their  technical  knowledge  at 
the  service  of  the  government,  ])articularly  in  this  time 
of  stress.  They  also  register  their  disapproval  of  the 
a]>])ointment  of  alien  civil  engineers  on  public  works — 
a  practice  that  has  been  followed  to  a  very  consider- 
able extent  in  the  past.  It  is  pointed  out  that  no  civil 
engineers  are  employed  on  the  government  undertak- 
ings in  the  United  States  unless  they  are  citizens  of 
that  country.  The  statement  is  signed  by  Mr.  D.  (J. 
Lewis,  Mem.  C.S.C.E.,  Mem.  I.C.E.,  chairman  of  the 
Victoria  branch,  and  Mr.  R.  \V.  Macintyre,  Mem.  C.S. 
C.E.,  Mem.  Am.S.C.E.,  secretary,  and  is  as  follows: 

"This  deputation  represents  the  \'ictoria  and  Van- 
couver branches  of  the  Canadian  Society  of  Civil  En- 
gineers, incorporated  by  a  Dominion  charter  in  1887, 
and  em-bracing  in  its  membership  practically  all  the 
qualified  engineers  in  the  Dominion  of  Canada. 

"In  addition  to  the  object  of  promoting  the  acquisi- 
tion of  engineering  knowledge,  it  is  the  purpose  of  this 
society  to  be  an  insurance  of  professional  efficiency  and 
an  aid  to  our  countrv  in  the  successful  achievement  ol 
its  public  undertakings. 

"With  this  object,  and  ha\ing  in  view  the  public 
works  which  your  government  will  undertake  in  the 
future,  we  desire  to  place  our  knowledge  at  your  ser- 
vice should  you  at  any  time  require  advice  is  to  the 
ways  and  means  to  be  adopted,  \^'e  shall  be  glad  also 
to  furnish  vou  with  information  as  to  the  qualifications 
and  capabilities  of  civil  engineers  applying  for  govern- 
ment positions,  as  we  have  a  record  of  the  engineering 
experience  of  all  members. 

"In  Europe  our  profession  enjoys  the  highest  de- 
gree of  honor  and  recognition,  and  in  Great  Ilritain  no 
undertaking  is  considered  until  the  Institution  of  Civil 
Engineers  is  consulted  as  to  the  means  and  methods 
employed.  If  the  governing  bodies  of  Canada  would 
adopt  such  a  course  the  result  would  not  occasion  re- 
gret, and  we  believe  that  when  the  honorable  mem- 
bers of  this  execvitive  realize  the  importance  of  this 
question  they  will  readily  welcome  the  ■^o-operation  of 
the  society. 

"We  desire  also  to  request  that  Canadian  ci\-il  engi- 
neers be  granted  just  recogiiiti(jn,  and  that  alien  ci\il 


engineers  be  luA  employed  on  public  works  as  in  ihe 
past.  We  do  not  wish  to  prevent  alien  civil  engineer> 
from  practising  in  Canada,  but  believe  that  the  public 
works  of  our  country  should  be  carried  out  Ijy  British 
subjects. 

"No  civil  engineers  are  employed  on  the  govern- 
ment undertakings  of  the  United  States  unless  they  are 
citizens  of  that  country." 


Obtaining  Research  Data 

PLANS  are  practically  complete  for  sending  out 
Questionnaire  No.  3,  which  has  been  prepared 
by  the  Honorary  Advisory  Council  for  Scientific 
and  Industrial  Research.  The  object  of  this 
questionnaire  is  to  take  an  inventory  of  the  research 
equipment  and  needs  of  the  several  thousand  indus- 
trial establishments  throughout  the  Dominion.  These 
are  being  approached  individually  so  as  better  to  in- 
sure the  return  of  prompt  and  correct  information. 

The  Advisory  Council  has  called  to  its  aid  in  this 
matter  the  technical  societies  of  the  Dominion,  who 
have  unanimously  demonstrated  their  willingness  to 
do  everything  possible  to  further  the  collection  of  this 
information.  These  organizations  include  the  Can- 
adian Society  of  Civil  Engineers,  the  Canadian  Manu- 
facturers' Association,  the  Canadian  Mining  Institute, 
the  Society  of  Chemical  Industry  and  the  Joint  Com- 
mittees of  Technical  Organizations  recently  formed' 
in  the  various  provinces. 

The  actual  work  of  organization  for  collection  has 
been  placed  in  the  hands  of  a  central  directmg  com- 
mittee, of  which  Mr.  R.  A.  Ross,  member  of  the  Ad- 
^•isol•y  Council,  is  chairman,  and  which  also  includes 
one  member  each  from  the  C.S.C.E.,  the  Canadian 
Mining  Institute,  the  Society  of  Chemical  Industry, 
Canadian  Manufacturers'  Association,  and  the .  Joint 
Committee  of  Technical  Organizations,  Ontario 
Branch.  This  central  committee  has  organized  a  gen- 
eral plan  of  division  of  territory  and  apportioned  the 
work  of  distribution  among  the  volunteer  organiza- 
tions according  to  the  facilities  which  each  possesses  in 
the  respective  divisions.  By  this  plan,  British  Colum- 
bia is  being  covered  by  the  C.  S.  C.  E.  and  the  Can- 
adian Mining  Institute ;  Alberta,  by  the  C.  S.  C.  E. 
and  the  Canadian  Mining  Institute;  Saskatchewan,  by 
the  C.  S.  C.  E. ;  Manitoba,  by  the  C.  S.  C.  E. ;  Ontario, 
with  the  exception  of  a  small  section  in  the  eastern 
portion,  by  the  Joint  Committee  of  Technical  Organ- 
izations, Ontario  Branch  ;  this  eastern  portion  is  be- 
ing handled  by  an  Ottawa  Joint  Committee.  Quebec 
will  be  covered  by  the  C.  S.  C.  E.  and  the  Canadian 
Mining  Institute ;  the  Maritime  Province^  by  the 
Joint  Committee  of  Technical  Organizations,  Mari- 
time Branch. 

It  is  hoped  that  the  members  of  these  various  or- 
ganizations will  hold  themselves  personally  respons- 
ible for  seeing  that  the  manufacturers  in  their  dis- 
trict are  sufficiently  interested  to  fill  in  the  required 
information  and  return  it  promptly  to  the  Advisory 
Council.  It  is  presumed  that  engineers  can  assist  in 
this  way  not  only  by  using  their  personal  influence,  but 
by  giving  such  information  of  a  technical  nature  as 
may  be  useful  in  assisting  the  different  manufacturers 
to  prepare  the  information  required.  Technical  men 
throughout  the  Dominion  are  urged,  to  make  this  a 
matter  for  their  personal  and  earnest  attention.  In 
so  doing  they  will  be  performing  a  patriotic  service 
to  their  country  and  be  assisting  materially  in  bring- 
ing our  war  to  a  successful  and  earlv  issue. 
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The  Pantages  Theatre,  Vancouver,  B.C. 

The  Architectural  and  Constructional  Details  of  One  of 
the  Largest  and  Most  Complete  Buildings  of  this  Kind  in 
the  West— A  Steel  Frame  Structure— Cantilevered  Balcony 

By  Glen  Morgan*  " 


PR015ABLY  the  most  complete  house  in  the  Tan- 
t;i«es  vaudeville  circuit,  fr'om  the  standpoint  of 
architectural  beauty  and  theatrical  efficiency,  is 
beiut,'  built  in  Vancouver,  r..C.,  by  Mr.  Pan- 
tat,'es,  at  a  cost  of  approximately  $3(X),(XX).  The  seat- 
injif  capacity  will  l)e  ai)proximately  1,800.  He  has 
spared  nothin,tj  in  havini;  all  details  worked  out  exten- 
sively to  <;ive  every  pleasinj^  and  efficient  effect  that 
mi.ijht  possibly  be  desired. 

The  front  is  about  100  feet  lon.i;.  havhis:  very  iin- 
jjosins.;-  and  majestic  architectural  treatment  in  orna- 
mental terra  cotta.  followinj,'^  the  French  Renaissance 
style  in  desij^n.  In  the  lower  portion  there  is  an  arched 
entrance  and  at  either  end  is  a  doorway.  There  is  a 
l)avilion  at  each  end  over  these., with  pila.sters,  and  a 
window  opcnintj.  The  centre  pcjrtion  consists  of  orna- 
mented lluted  lonic'colunins  and  three  window  open- 
in}^s.  in  frcint  of  which  is  a  small  balcony-.  Over  the 
windows  are  heavy  cartouches.  The  whole  is  sur- 
mounted with  a  heavy  cornice  and  richly  ornamented 
parapet,  with  a  larj^e  urn  at  each  end.  There  is  a  cop- 
per marcpiee  across  the  front,  which  follows  the  line 
of  arches.  Inside  of  the  fjlass  curtains  of  the  marquee 
75-watt  nitro),a'n  li,!Thts  six  inches  apart  will  be  used  in 


*  Resident  Superintendent  of  Construction. 


jfivinff  a  very  .strong  light  underneath  and  in  the  en- 
trance lobby.  Flood  lights  four  feet  apart  will  be  placed 
over  the  marquee  and  played  on  the  facade  of  the 
building.  Concealed  lights  will  be  used  in  the  sills  of 
the  windows  and  under  the  cornices,  and  exposed 
lights  on  top  of  the  cornice  and  ar(}und  the  urns. 

The  Hoor  of  the  entrance  lobby  will  be  tile  of  orna- 
mental design,  with  a  marble  star  in  the  centre.  The 
waUs  will  be  of  marble,  the  ceiling  of  ornamental  plas- 
ter, and  the  doors  of  bronzed  kalamcen.  The  box 
office  will  be  marble  and  ornamental  iron,  and  will 
ha\e  ornamented  canopy.     , 

Architectural  and  Ornamental  Features 

The  foyer  is  an  arcade  of  ornamented  domes,  and 
on  the  auditorium  side  is  treated  with  oak  panelling 
and  leaded  glass.  Stairs  on  either  end  lead  down  to  a 
large  smoking  room,  ladies'  retiring  room,  and  ushers' 
quarters.  Two  wide  aisles  and  two  side  aisles  lead  off 
the  foyer  into  the  auditorium,  which  seats  about  900. 
the  seat  banks  being  laid  out  radially,  with  an  added 
increase  in  rise  to  each  bank.  .Mso  from  the  foyer  at 
either  end  are  stairs  leading  to  the  mezzanine  floor 
<lircctlv  above.  The  ceiling  here  is  alternately  bowled 
and  i^anelled,  which  runs  into  a  cove  that  carries  down 
under  the  balcony  truss.     .Xn  open  .space  is  thus  left 
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The  Pantages  Theatre,  Vancouver,  as  it  will  appear  when  completed. 


432 


THE   CONTRACT   RECORD 


May  IG,  1917 


over  the  back  of  -tlie  auditorium  between  the  rail  of 
the  mezzanine  floor  and  the  balcony  truss,  which  is 
\  aluable  both  from  architectural  and  acoustical  stand- 
points. The  stairs  from  the  foyer  continue  to  the  centre 
aisle  of  the  balcony. 

The  balcony  is  about  60  feet  deep,  of  cantilever 
construction,  and  laid  out  radially,  the  front  rail  beinj: 
of  60  feet  radius  and  the  centre  only  about  35  feet  from 
the  stage.  Below  the  centre  aisle  are  five  banks  oi 
seats  and  in  front  are  the  loge  sections.  The  opera- 
tor's l)ooth  is  located  in  the  extreme  back  of  the  bal- 
cony. Stairs  from  either  the  balcony  or  auditorium 
lead  to  three  sets  of  'both  uj^per  and  lower  boxes  with 
connecting'  cloak  rooms  on  cither  side  of  the  auditor- 
ium. Two  sets  of  double  kalameen  exit  doors  on  either 
side  of  the  balcony^  and  auditorium  open  to  courts  be 
tween  the  theatre  and  adjoining  buildings,  where  fni- 
escapes  and  walks  are  provided. 

Period  Decorations 

The  decorative  treatment  throughout  the  interior  is 
of  the  Louis  XVT.  period,  with  wide  i)anels  and  pilas- 
ters and  latticed  work  in  the  upi)cr  wall  portions.  The 
))roscenium  opening  is  rectangular,  40  ft.  x  30  ft.  On 
either  side  of  the  proscenium  is  an  Ionic  column  sup- 
)jorting  the  decorated  entablature  over  the  proscenium. 
The  main  ceiling  is  rectangular  in  plafi,  consisting  of 
two  heavy, suspended  coves — the  lower  one  ornament- 
ed with  heavy  brackets,  grilled  ])anels  and  pilasters, 
and  elaborate  cartouches.  There  will  be  two  sets  of 
concealed  cove  lights,  and  also  lights  above  an  art  gias> 
drop  in  the  centre. 

All  floor  areas,  stairways,  boxes,  and  loges  will  be 
carpeted  solid.  Railings  to  boxes  and  loges  will  be 
upholstered  with  silk  velour.  All  aisle  entrances,  box 
entrances,  and  glass  panels  back  of  auditorium  will  be 
draped  with  silk  velour  portiers.     Brass  railing  will  l^e 


.\t  either  end  of  the  stage  are  stairs  leading  to  the 
dressing  rooms  below.  There  are  twelve  of  various 
sizes  and  one  musicians'  room.  Each  room  is  amply 
provided  with  slate  shelves,  mirrors,  various  mirror 
lights,  and  plugs  for  electrical  appliances,  and  lavatory. 
Other   rooni<  pro\-id("   for  tools,  accessories,  showers, 
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steel  frame  erected  by  guy  derrick.     Balcony  carried  on  eight 
cantilever  radials. 

used  in  loge  divisions  and  along  balcony  main  aisle. 
Stair  balustrades  will  he  of  heavy  ornamental  cast  iron. 
The  stage  is  30  ft.  x  100  ft.,  with  stage  dressing 
room  at  one  end  and  animal  room  at  the  other.  The 
gridiron  is  68  feet  above  the  stage.  A  counterweight 
system  is  being  installed  for  drops  and  bcirder  lights. 


Showing  radial  members  that  carry  balcony. 

ironing  board,  etc.  Under  the  front  of  the  auditorium 
are  boiler,  fan,  and  property  rooms  and  plenum  cham- 
ber. 

Construction  Methods 

I'or  the  first  ten  feet  of  excavation  sandy  soil  'was 
removed  by  steam  shovel,  but  from  there  down  hard- 
pan  and  an  extremely  tough,  cemented  conglomerate 
was  encountered,  and  had  to  be  entirely  blasted  out. 
-Some  ledges  of  granite  formation  were  encountered, 
but  were  easily  removed  in  comparison  to  aggregate. 
It  was,  therefore,  no  trouble  to  find  sufficient  il^earing 
power  for  footings. 

The  frame  of  the  building  consisted  of  325  tons  of 
steel.  This  was  designed  by  Mr.  R.  M.  McCloy,  of 
Seattle.  Wash.  Steel  work  was  fabricated  by  J.  Cough- 
Ian  &  Sons,  Vancouver.  B.C.,  and  erected  by  the  gen- 
eral contractors.  An  80-foot  mast  was  set  on  a  bench 
10  feet  high  in  the  centre  of  the  building  and  guyed  to 
the  footings.  A  70-foot  boom  from  this,  with  a  30-foot 
extension,  would  reach  the  whole  job.  The  balcony 
truss  weighs  22  tons,  spans  85  feet,  and  is  12  feet  in 
length.  It  supports  eight  cantilever  radials,  of  62  feet 
to  75  feet  lengths,  which  carry  the  concrete  balcony 
slab.  The  truss  was  assembled  on  the  job  by  laying 
the  bottom  chord  first,  filling  in  the  diagonals,  setting 
radials  in  place  on  seats  in  the  truss,  and  then  fitting 
in  the  top  chord.  The  main  roof  truss  spans  85  feet, 
and  supports  one  end  of  each  of  three  transverse 
trusses.  The  other  ends  of  these  trusses  are  carried  bv 
columns  and  the  truss  over  the  proscenium  opening. 
Hangers  and  a  box  beam  carry  the  brick  wall  from  the 
proscenium  opening  up  to  the  truss.  The  steel  is  fire- 
proofed  throughout,  except  where  shut  off  by  plaster, 
which  plaster  is  backed  with  two  inches  of  concrete,  on 
top  of  the  metal  lath. 

Reinforced  concrete  is  used  iov  walls  under  grade 
and  all  floors,  roofs,  etc.     Floors  under  grade  are  laid 
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\)y  lirsl  ruiiuiiif;  a  2-inch  slal)  uii  earth,  ihcu  uicmbraiic 
watcrproofing^;  then,  where  below  tide  level,  reinforced 
in  the  top  slab.  Banks  for  .seats  in  the  auditorium  and 
balcony  are  reinforced  concrete,  with  inserted  sleepers 
for  wood  flooring  and  seat  fastenings.  The  opening 
for  the  wood-constructed  portion  of  the  stage  was  used 
for  sand  and  gravel  hopper,  and  the  skip  for  concrett- 
was  run  up  from  the  basement  through  the  smoke-vent 
opening  in  the  roof.  Most  of  the  concrete  was  de- 
posited by  chutes.  This  skip  hoist  was  later  used  for 
lioistiug  brick  to  the  u]>per  part  of  the  stage  walls  and 
roof. 

'I'he  exterior  walls  arc  13  inches  thick,  of  brick  laid 
UD  in  cement  mortar.  There  is  also  a  brick  vvall  of  the 
.same  thickness  between  the  stage  and  auditorium.  A 
brick  hoist  built  up  from  the  plenum  chamber  to  the 
auditorium  roof  allowed  easy  access  to^all  scaffolds, 
and  is  now  used  for  hoisting  plaster  casts,  etc.,  for  the 
heavy  ornamented  ceiling.  All  partitions  arc  of  struc- 
tural tile.  Metal  lath  is  used  throughout  for  plaster 
work.  Side  walls  of  the  auditorium  are  furred  out  18 
inches,  to  allow  f(jr  ventilation  ducts.  Metal-covered 
doors  are  used  throughout,  and  the  auditoriiun  and 
foyer  doors  are  bronzed  kalameen. 

Mechanical  Equipment 

For  heating,  two  O'JOW  ideal  smokeless  boilers, 
l^rovided  with  oil  burners,  are  used  to  supply  hot  water 
for  coils  in  the  fan  room  and  radiators  on  the  stage. 

Air  from  the  fresh  air  intake  is  drawn  through  coils 
of  5,160  lineal  feet  of  1  inch  pipe,  through  an  air  wash- 
er, and  into  a  blower  of  64,000  cubic  feet  per  minute 
capacity,  and  forced  through  reheating  coils  of  the 
same  area  as  the  others,  into  the  plenum  chamber, 
which  is  17  x  30  feet.  Air  is  then  delivered  at  low 
velocity  through  concrete  ducts  under  the  auditorium 
slab,  and  enters  the  theatre  from  the  orchestra  pit, 
from  grilles  in  the  main  aisles,  back  of  the  auditorium, 
back  of  the  boxes,  and  through  the  grilled  ceiling  un- 
der the  balcony;  also  from  grilles  in  the  steps  of  the 
balcony,  and  in  the  balcony  walls.  In  the  exhaust  sys- 
tem two  fans  22,000  cubic  feet  per  minute  in  pent 
houses  on  the  roof,  pull  foul  air  from  the  base  around 
the  auditorium,  ceiling  of  mezzanine,  front  of  boxes, 
and  back  ceiling  of  the  balcony.  All  of  the  ventilating 
system  is  distributed  through  ducts,  leaving  no  work 
to  be  taken  care  of  in  large  spaces  of  furring.  All 
ducts  from  the  plenum  chamber  are  thoroughly  con- 
trolled by  Johnson  thermostats.    The  exhaust  system 


i.-i  provided  with  a  remote  controlling  device  connected 
to  switchboard  at  the  stage,  so  that  an  adjustment  of 
dampers  will  divert  the  dififerent  duct  systems  into 
roof  ventilators,  which,  with  two  42  inch  ventilators 
f)ver  the  auditorium  convert  the  whole  into  a  gravity 
system  or  allows  flooding  between  consecutive  shows. 
Two  small  exhausters  take  care  of  the  retiring  room 
and  smoking  room.  Dressing  rooms  under  the  stage 
arc  ventilated  by  a  fan,  which  exhausts  four  air  into 
the  vent  about  the  boiler  smokestack.  A  by-pass  is 
here  installed  which  will  convert  this  portion  into  a 
gravity  system  when  the  stack  is  hot.  All  fans  and 
motors  are  set  on  concrete  foundations  placed  in  sand- 
beds,  and  connections  to  housings  are  of  canvas,  to 
prevent  vibration. 

A  vacuum  system  is  being  supplied  from  a  station- 
ary machine  of  reciprocating  type  to  all  parts  of  the 
theatre.  An  automatic  sjirinkler  system  is  being  in- 
stalled, to  take  care  of  stage,  gridiron,  water  curtain  at 
procenium  opening,  and  dressing  roorn^. 

A  circulating  hot  water  system  is  to  be  used.  There 
are  two  sewer  levels.  The  lower  one  is  subject  to  back- 
ing up  on  account  of  extreme  high  tides,  and  it  was 
necessary  to  install  a  bypass  into  an  automatic  sewer 
ejector,  which  will  be  used  at  times  of  the  year  neces- 
sary. Barr  &  Anderson,  Ltd.,  Vancouver,  B.C.,  have 
the  contract  for  installing  all  mechanical  and  plumbing 
work. 

Electrical  Equipment 

Power  su])plied  to  the  building  will  be  approxi- 
mately 65  h.p.  for  motors  and  about  110  kw.  for  lights. 
All  lighting  is  indirect,  and  some  very  interesting 
effects  are  being  obtained.  Under  the  electrical  work 
comes  the  intercommunicating  telephone  system,,  buz- 
zers, announcement  panels,  stage  and  house  dimmers, 
speaking  tubes,  and  fire  alarm  system.  Electrical  work 
is  being  installed  by  Mundy.  Rowland  Company,  Van- 
couver, B.C. 

Personnel 

The  architect  for  the  theatre  is  Mr.  B.  Marcus  Pri- 
teca,  A.R.C.A.,  Seattle,  Wash.  Mechanical,  sanitary, 
and  electrical  work  was  designed  by  Erwin  L.  Weber, 
consulting  domestic  engineer,  Seattle,  Wash.  Con- 
struction is  under  the  supervision  of  J.  E.  Gilbert,  chief 
superintendent  of  construction,  and  the  writer,  resident 
superintendent.  General  contractors  for  the  construc- 
tion are  Messrs.  Skene  &  Christie,  Vancouver,  B.C. ; 
R.  T.  Garrow,  engineer,  and  R.  Sharpe,  superintendent. 


A    Definite    Scheme   of    Road   Organization 

Essential  for  Success^Author  Considers  Commission  Desirable — Sep- 
arate   Departments,    Each    with    Engineer    Head,  if  Work    is    Large 

— ■ — • By  George  S.  Henry,  M.L.A."  


ORGANIZATION  is  an  essential  in  the  success- 
ful carrying  out  of  any  large  undertaking,  and 
efficient  organization  in  road  work  produces 
results  just  as  surely  as  in  railroad  work  or 
commercial  enterprises.  Before  we  outline  the  organ- 
ization which  we  consider  suitable  for  road  work  we 
would  like  to  interject  that,  much  as  we  admire  good 
organization,  we  are  of  the  opinion  that  men  of  the 
])roper  type  for  the  work  they  are  undertaking  are  more 
essential  than  organization.  Good  men,  men  who  know 


'  Member  of  Toronto  and  York  Hiehwav 
and  International  Good  Roads  Contrress. 


»■*»  Canadian 


their  work,  although  weak  in  organization  but  anxious 
to  build  roads,  will  accomplish  better  results  than  in- 
experienced, unambitious  men.  no  matter  how  thor- 
ough their  organization.  Our  conclusion,  therefore,  is. 
that  in  the  organization'  which  we  will  outline,  good 
men  must  fill  the  positions  to  secure  any  real  benefit 
from  the  organization. 

We  can  readily  see  that  it  might  be  very  difficult  to 
outline  an  organization  that  would  fit  the  conditions  as 
found  itr  different  communities.  We  have,  therefore, 
drafted  a  scheme  of  organization  that  to  our  mind  ap- 
peals more  particularly  to  the  conditions  appivin;  la 
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the  I'rovince  of  Ontario;  and,  should  our  scheme  ap- 
|)ear  lo  have  merit,  we  have  no  doubt  that  it  can  readily 
l)c  adai)ted  to  the  conditions  i)re\ailinjj'  elsewhere. 

Getting  Public  Opinion  Influenced 

AlthouLch  we  deal  with  U-.^islation  first,  it  is  readily 
understood  that  there  must  l)e  a  demand  from  the  coni- 
mtuiity  for  the  lej^islation  before  the  best  results  will 
be  obtained.  Preparatory  to  lej^islation,  public  dis- 
cussion throuf;hout  the  community  will  emphasize  the 
advantag'es  accruinji;-  from  the  construction  of  good 
roads.  The  expressions  of  opinion  at  such  meetings 
will  indicate  to  the  legislature  public  feelings,  and  be  a 
guide  as  to  how  far  in  advance  of  pul)lic  (opinion  legis- 
lation can  be  introduced  that  will  lead  the  community 
to  support  the  movement  rather  than  be  antagonistic. 

It  is  advisable  "that  legislation  should  be  imiform 
over  large  areas,  .so  that  there  will-  not  be  the  possi- 
bility of  sectional  jealousies  and  insinuations  that  cer- 
tain areas  are  favored  in  the  legislation.  The  tirst 
essential  in  a  road  organization  is  an  attitude  of  mind 
(jf  the  community  which  indicates  their  belief  that  the 
laws  they  are  (>()erating  under  are  equitable,  and  that 
they  distribute  fairly  the  rea,sonable  costs  of  the  under- 
taking. 

Having  secured  legislation  that  provides  the  ma- 
chinery for  the  construction  of  the  roads  and  the  as- 
sessing of  costs,  we  come  to  the  more  direct  question 
of  road  organization. 

A  Commission  Desirable 

The  legislation  being  provided,  we  are  of  the  opin- 
ion that  the  detail  work  shcnild  ])e  imder  a  commis- 
sion, answering  directly  to  the  minister  in  charge  of 
the  Department  of  Highways.  This  highways  com- 
mission might  be  charged  with  the  oversight  of  all  the 
highway  schemes  within  the  province  to  which  the 
province  contributes,  and  might  act  in  an  advisory- 
capacity  to  smaller  schemes.  Their  first  duty  would 
be  to  gather  and  assimilate  information  in  reference  to 
the  various  types  of  ])avement  now  being  used.  Hav- 
ing acquired  the  information,  tiiey  should  then  arrange 
such  information  as  to  be  available  for  those  road 
builders  without  the  opportunity  and  e.xperience  neces- 
sary to  digest  such  information.  They  could  direct 
and  advise  the  road  builders  in  thq  smaller  centres,  and 
eliminate  many  of  the  expensive  experiments  in  road- 
l)iiilding  which  have  and  are  now  'being  carried  out  in 
too  many  localities,  'f'his  commission  could  provide 
for  the  inspection  of  the  provincial-aided  work  during 
construction  and  at  completion,  and  undertake  the  road 
routine  work  of  the  department. 

If  provincial  highways  become  a  part  of  the  good 
roads  problem  within  any  province,  this  commission, 
reporting  to  the  minister,  should  be  given  charge  of 
the  location,  construction,  and  maintenance  of  these 
provincial  roads.  Such  a  commission,  composed  of 
men  familiar  with  large  construction  undertakings, 
would  be  in  a  position  to  consider  not  only  the  engi- 
neering features  of  the  problem,  but  the  commercial 
?ind  economic  advantages.  Such  a  commission  would, 
of  course,  be  provided  with  a  suitable  staff  of  engi- 
neers, inspectors,  and  auditors. 

County  Organizations 

In  Ontario  the  chief  organization  for  good  road  con- 
struction work  so  far  has  been  the  county,  although  at 
the  present  time  a  number  of  suburban  areas  are  in 
contemplation  which  include  urban  and  rural  com- 
munities. 

Again,  we  favor  the  commission  idea,  a  commission 
answerable  to  the  city  and  county  councils  which  ap- 


point them.  We  favor  a  small  commision  of  not  more 
than  ti\e  members,  and  preferalily  men  who  have  had 
municipal  ex])erience,  tamiliar  with  the  deliberate 
methods  obtaining  in  municipal  organizations.  This 
C(jmmission  should  be  ai:)pe)inted  for  a  term  of  years, 
good  conduct  always  bemg  presupposed,  lor  in  this 
way  alone  can  a  dehnite  policy  be  laid  down  and  main- 
tained, unless  the  officials,  rather  than  the  commission, 
become  the  dominant  force.  Commissioners  appcjinted 
for  a  term  of  years  will  make  a  special  study  of  the 
)jrol)lem  they  are  handling,  and  their  exi)erience  ob- 
tained yiear  by  year  makes  for  efficient  work  and  organ- 
ization. It  is  true  that  in  a  number  of  our  counties 
good  roads  committees  are  appointed  annually  from 
among  the  representatives  in  the  county  councils,  but 
the  ever-changing  personnel  of  the  county  councillors 
and  the  annual  appeal  of  the  county  councillors  for  re- 
election tend*  toward  a  very  unsettled  policy  in  con- 
nection with  the  road  work,  for  it  has  been  found  im- 
possible to  satisfy  every  area  of  the  county  in  any  one 
year. 

Organization  of  a  County  Commission 

The  commission  haying  been  formed  and  given  con- 
trol of  the  constructi(jn  and  maintenance  of  the  roads, 
the  providing  of  the  money  still  remaining  in  the  hands 
of  the  legislative  body,  whether  legislature,  county 
council,  or  city  council,  the  commission  must  proceed 
to  organize  its  departments. 

A  secretary  should  be  secured  to  receive  the  com- 
munications, record  the  minutes  of  the  meetings,  and 
forward  such  communications  as  the  commision  may 
direct.  Where  possible  he  should  not  hold  any  other 
position  under  the  commission  than  that  of,  secretary, 
although  it  may  be  necessary  to  secure  a  man  at  small 
salary  who  has  another  occupation.  You  will  readily 
see  the  necessity  of  securing  a  secretary  independent  of 
the  other  officials.  It  is  through  this  official  that  the 
'board  must  receive  written  communications  from  out- 
side bodies  wishing  to  do  business  with  the  board,  and 
it  is  sometimes  necessary  that  these  communications 
come  directly  to  the  board  without  permitting  the  in- 
terference of  any  other  official.  He  should  also  certify 
that  all  accounts  have  been  properly  passed  by  the 
board  and  verified  by  the  proper  official. 

Treasurer  Can  Help  Prepare  Cost  Data 
A  treasurer  should  be  appointed  and  bonded,  whose 
duty  it  will  be  to  collect  the  mone}'  authorized  for  ex- 
penditure and  make  all  disbursements  authorized  by 
the  board.  The  head  of  the  treasury  department  should 
have  a  knowledge  of  bookkeeping  and  cost-keeping. 
It  is  essential  that  at  the  completion  of  the  season's 
work  a  statement  should  be  prepared  showing  the 
exact  cost  of  each  item  of  constructed  work  and  tabu- 
lated with  reference  to  roads,  bridges,  culverts,  etc.  A 
treasurer  with  a  proper  knowledge  of  bookkeeping  can 
so  work  with  the  engineering  department  as  to  make 
the  preparation  of  such  a  statement  inexpensive  and 
yet  \-ery  informing. 

.A.11  auditor  should  be  appointed  to  check  the  trea- 
surer's payments  and  vouchers  and  see  that  the  same 
are  properly  authorized  by  the  board,  and  the  ideal 
auditor  W'ould  be  a  man  who  could  report  directly  to 
the  board  upon  the  methods  adopted  by  the  secretary 
and  treasurer  for  the  keeping  of  proper  records,  and,  in 
addition,  upon  the  purcha.ses  and  costs  as  .shown  by 
the  accounts  from  the  engineering  department. 

The  selection  of  a  chief  engineer  is  perhaps  one  of 
the  most  important  appointments  which  such  a  com- 
mission w-ould  have  to  undertake.  The  engineer,  act- 
ing under  the  direction  of  the  commission,  should  be 


May   10,    1917 


THE   CONTRACT   RECORD 


licld  responsible  for  the  (lcsij;ii,  CDiistriictioii,  and  uiani- 
iciiance  of  every  road  or  structure  of  which  the  com- 
mission has  charj^e,  to.L;etlier  with  control  of  all  iheir 
employees,  exceptinj^  those  already  mentioned. 

If  the  work  is  larjjje  en(juj;h,  the  chief  eni^ineer  may 
I)e  able  to  form  separate  de])artments,  with  experienced 
men  as  heads  of  each  department;  but,  as  a  rule,  t!ie 
work  is  not  of  that  character,  and  it  is  in  this  situation 
that  the  larj^^er  provincial  commission  can  j^ive  e^peit 
service  to  the  road-builder  who  is  not  exi)ert  in  the 
three  depaj'tments  which  have  been  mentioned. 

Designing,  Constructing  and  Maintenance  Engineers 

'J'akin5.j  it  for  fjranted,  however,  that  the  work  is 
larj.;e,  and  a  desi^nins;-  enj-ineer  can  be  employed  who 
can  take  charge  of  the  office  work  and  the  desi<^n  of 
bridsies,  roads,  culverts,  etc.,  it  will  il)e  found  that  such 
a  man  will  be  best  emi)loyed  .ifivinj.^  his  full  time  to 
office  work.  The  (k'si,!.iiis  thus  prepared  under  the 
direction  of  the  chief  eninincer  will  then  be  turned  over 
to  the  coustructinj.;  engineer. 

'J"he  constructing'  eni^ineer  should,  under  the  chief 
engineer,  have  fidl  control  of  all  construction  work, 
whether  done  by  day  labor  or  under  contract.  Experi- 
ence has  shown  that  a  |)roper  combination  of  day  labor 
work  and  contractiui.;'  will  .L;ive  the  best  results.  The 
day  labor  j4an.!.;s,  under  the  constructing^  enj>ineer,  act 
;is  a  brake  on  excessive  i)rotits  by  contractors,  and  the 
contract(jrs  constructinj^^  similar  works  are  a  splendid 
check  on  exces.sive  costs  by  day  labor,  and  it  is  in  this 
counecti(jn  that  an  efficient  treasurer  can  show  up  con- 
cisely the  costs  under  both  methods.  'J'he  number  of 
Hantjs  cmi)loyed  will  depend  upon  the  amount  of  work 
undertaken,  but  it  will  usually  'be  found  that  an  ex- 
l)erienced  foreman  can  do  efficient  work  with  gan^s  of 
from  twelve  to  eij^'htecn  men. 

The  maintenace  enj^ineer  should  have  cliar<.;e  of  all 
roads  and  structures  as  soon  as  the  construction  de- 
partment is  relieved  of  them  by  the  chief  engineer.  As 
a  rule,  the  construction  de|)artment  should  not  be  re- 
lieved from  the  responsibility  of  new  work  f(jr  at  least 
si.\  months  after  comiiletion.  If  immediately  upon 
completion  a  department  is  relieved  of  res])onsibility, 
it  will  be  found  that  certain  essential  details  will  he 
consisteutlv  skipjicd. 

Patrol  System  Most  Effective 

Maintenance  work  is  not  so  spectacular,  nor  does  it 
appeal  so  etTecti\ely  to  the  conununity  as  construction 
work,  and  it  is  therefore  frec|uently  overlooked;  but  it 
is  nevertheless  one  of  the  most  iiuportanl  departments 
of  road  work. 

The  patrol  system  under  a  maintenance  en.tfineer  is, 
without  doubt,  the  most  efficient  and  linally  the  most 
inexpensive  method  that  can  be  adopted.  The  leni^th 
of  the  patrol  will  vary  with  local  conditions,  and  the  ex- 
penditure per  mile  will  depend  upon  construction  costs 
and  traffic  carried.  One  of  our  most  efficient  patrol 
San^s  handles  some  thirty  miles  of  road,  but  they  live 
at  the  intersection  of  two  main  his:hways,  and  are  pro- 
vided with  a  light  motor  truck,  so  that  the  extreme  end 
of  their  heat  is  onlv  some  twenty  minutes  from  their 
homes,  i'.v  makin.!;  the  heats  larj^e  and  working  two 
or  three  men  toi;ether,  it  found  that  the  men  take 
i^rcater  interest  in  the  work,  and  thereby  accomplish 
more  in  a  siven  time.  One  man  working-  alone  soon 
deyelo|)s  a  very  slow  gait,  and  is  without  incentive  to 
quicken  his  work.  \\'here  conditions  are  not  suited  to 
such  a  large  organization,  two  men  working  in  the 
centre   of   a    seven-mile   heat,   with    one   horse   and    a 


is  agon,  can   patrol   ilie  section,  and,  ui  ad'iiti'.i;,  m 
certain  amrjunt  of  construction   work. 

Where  it  is  not  p(»ssible  to  have  three  engineers,  one 
for  each  of  the  departments  mentioned,  it  will  he  neces- 
sary for  the  chief  engineer  to  take  charge  of  each  de- 
partment, having  where  ])ossihle  a  superintendent 
who  can  carefully  inspect  the  field  work,  and,  where 
iic.-c-:--!'-'/,  gi\e  directions  to  the  foremen. 

Suitable  Foremen  Hard  to  Obtain 
liecause  road  work  is  new  in  Canada  foremen  suit- 
able for  rural,  or  even  interurban,  road  work  work  are 
difficult  to  secure.  We  have  a  large  body  of  men 
trained  for  work  in  cities  where  there  is  every  con- 
venience of  tools,  machinery,  and  special  equipment, 
but  a  foreman  for  road  work  such  as  we  are  interested 
in  should  be  of  a  diiVerent  type,  ile  should  be  not 
only  able  t(j  handle  men  and  do  ordinary  road  build- 
ing, but  in  addition  .should  be  able  to  make  use  of 
every  natural  condition  that  surrounds  his  work.  A 
cross  between  the  "buck  beaver"  of  the  lumber  camp 
and  the  "walking  boss"  of  the  railroad  gang. 

Commence  the  work  with  few  outfits  and  train 
your  men,  and  the  next  year  you  will  be  able  to  double 
your  gangs  by  using  these  trained  men.  If  there  is 
much  concrete  work,  organize  a  special  crew  for  this 
work,  making  sure  you  have  one  man  who  can  build 
and  place  forms. 

Results  of  This  Organization 
The  organization  outlined  may  not  be  ideal,  but  it 
lends  itself  most  readily  to  ordinary  conditions,  and 
will  make  for  efficiency  in  construction  and  manage- 
ment with  even  the  most  ordinary  engineers  or  road 
superintendents;  and.  while  it  is  quite  clear  that  good 
roads  have  been  built  chcapiv  with  an  organization 
much  simpler  than  the  one  outlined,  it  is  also  evident 
that  their  work  has  been  in  the  nature  of  costly  ex- 
periments, and  the  good  roads  movement  has  suffered 
accordingly. 

1  am  persuaded  that  the  organizaticm  outlined  will 
lead  to:  1.  Continuity  of  plan.  2.  Permanency  of  or- 
ganization. 3.  I'^limination  of  friction.  4.  I\fficient. 
chea])  construction.  .^.  Constant  and  systematic  main- 
tenance. 6.  The  minimum  of  overhead  ex|)ense.  7. 
A  community  satisfied  that  go...]  r,,-,,]<  ;,re  a  perman- 
ent investment,  not  an  expen-^ 

Railway  Commission's  Report 

Experts  Not  Unanimous— Nationalization  of 

Canadian  Railways  Recommended 

in  Majority  Report 

THE  Royal  Commission  appointed  by  the  govern- 
ment to  report  on  the  general  ])roblem  of  trans- 
portation in  Canada  has  just  made  public  its 
findings  and  reo^nmendations.  This  commis- 
sion, which  is  composed  of  Sir  Henry  Drayton,  Chief 
Commissioner  of  the  Canadian  Board  of  Railway 
Commissioners,  W.  M.  Acworth.  of  England,  a  well- 
known  authority  on  railway  rates  and  economics,  and 
A.  H.  Smith,  president  of  the  Xew  York  Central  Lines, 
was  not  unanimous  in  its  findings.  The  niajoritv  re- 
l)ort,  prepared  by  the  first  two  named  members  of  the 
commission,  covering  90  pages  of  closely  printed  mat- 
ter, suggests  a  ctmiprchensive  plan  for  the  solution  of 
the  Dominion's  difficult  railway  problem.  Mr.  Smith 
does  not  concur  in  the  judgment  of  his  fellow-commis- 
sioners, and  has  prepared  a  minority  report  setting 
forth  his  grounds  of  dissent. 

The  majority  report,  in  brief,  recommends  the  im- 
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mediate  nationalization  of  the  Grand  Trunk,  Grand 
Trunk  Pacific  and  Canadian  Northern,  with  the  Na- 
tional Transcontinental  and  Intercolonial,  into  one 
great  publicly-owned  system  operated  by  an  independ- 
ent board  of  five  commissioners  on  a  strictly  business 
and  economic  basis  free  from  the  danger  of  all  politic- 
al interference.  The  Canadian  Pacific  is  to  be  main- 
tained as  a  private  enterprise  competing  with  the  pub- 
licly-owned system,  but  both  under  the  control,  as  to 
rates,  of  the  Dominion  Railway  Board,  both  operated 
by  expert  railway  men,  both  serving  their  own  econ- 
omic territories,  competing  with  each  other  but  each 
serving  the  people  who  contributed  nearly  all  the  finan- 
cial assistance  which  built  them. 

The  report  includes  details  of  the  organization  of 
the  managing  commission  and  the  requirements  to 
eliminate  political  interference  so  that  the  proposed 
new  national  system  may  be  operated  on  a  strictly 
commercial  basis  and  be  placed,  within  a  comparatively 
short  period  of  time,  upon  a  satisfactory  financial  basis. 

The  American  railroad  expert,  Mr.  Smith,  is  op- 
posed to  government  ownership  and  operation,  believ- 
ing that  the  best  results  can  be  achieved  by  continu- 
ing private  enterprise,  with  the  re-organization  and 
the  better  co-ordination  of  the  work  of  the  Grand 
Trunk  Pacific,  the  Grand  Trunk,  National  Transcon- 
tinental and  Canadian   Northern. 

He  recommends  in  brief,  the  taking  over  of  the 
Grand  Trunk  Pacific  with  its  branch  lines  in  the 
West  by  the  Canadian  Northern,  leaving  the  latter 
company  free  to  operate  in  the  western  part  of  Can- 
ada, while  the  Grand  Trunk  should  lease  the  eastern 
lines  of  the  Canadian  Northern  from  North  Bay  east, 
and  confine  its  operations  to  eastern  Canada.  With 
regard  to  the  Intercolonial  and  National  Transcon- 
tinental, he  believes  that  they  .should  be  left  as  at 
present,  as  a  continuous  system  from  seaboard  to  the 
grain-distributing  centres. 

The  Commissioners  agree  that  the  Canadian  Pa- 
cific is  now  giving  good  service  and  should  not  be  in- 
terfered with.  The  Commissioners  also  agree  that  pre- 
sent conditions  are  economically  bad,  that  there  is 
wasteful  duplication  of  lines,  lack  of  co-ordinated  trans- 
portation economy,  and  heavy  deficits  to  be  met  on 
behalf  of  the  railways  by  the  people  of  Canada  for 
years  to  come,  unless  some  scheme  of  radical  reor- 
ganization is  promptly  carried  out. 


Successful  Engineering  Graduates  at  McGill 

The  following  are  successful  candidates  for  the  de- 
gree of  bachelor  of  science,  announced  by  McGill  Uni- 
versity : 

Civil  Engineering  (in  order  of  merit)  —  Boast, 
Chester  Winfield,  Richmond,  P.Q- ;  Gardner,  William 
McGregor,  Montreal ;  Poe,  Alexander  Spence,  Mont- 
real; Hooper,  Benjamin  Reagh,  Charlottetown,  P.E.I. ; 
Aggiman,  Jacques,  Constantinople,  Turkey ;  Heartz. 
Richard  Edgar,  Marshfield,  P.E.I. ;  McCulloch,  Orval 
James,  Ottawa  ;  Mackenzie,  William  Langiands,  Otta- 
wa ;  Turnbull,  Lawrence  Russell,  Dockton,  D.C.,  U.S. 
A.;  Trudeau,  Alphonse.  Montreal;  Carroll.  George 
Francis,  Montreal. 

Unranked  (in  alphabetical  order) — Alberta,  Albert 
Miller,  Jamaica,  B.W.I. ;  Milne,  Arthur  Hartley,  Mont- 
real West;  Wicenden,  Flenri  Robert,  Bethel,  Conn. 

Unranked,  on  military  service  (in  alphabetical  or- 
der)— Eraser,  William  Lawrence,  New  Glasgow,  N.S. ; 
Peace,  William  J.  Bartonville,  Ont. ;  Richardson,  Sam- 
uel Sparling,  Notre  Dame  de  Grace;  Scott,  George  M., 
Westmount. 


Aleciianica]  Engineering  (in  order  of  merit) — Wei- 
don,  Riciiard  I^aurence,  \Vinnipeg;  Ross-Ross,  i3onakl 
Ronald  de  Courcy,  Lancaster,  Ont. ;  Murphy,  Albert 
i'Mward.  Arnprior,  Ont.;  LaPrairie,  Charles  Leonard 
Richard,  Montreal. 

Unranked — Chishohn,  Arthur,  Harold,  Ottawa. 

Unranked  (on  military  service) — Clark,  Allan  Lind- 
say, Victoria,  B.C.;  Derrer,  Louis  Henry,  Sault  SLe. 
Marie,  Ont. 

Degree  of  Bachelor  of  Architecture — Labelle,  Henri 
Sicotte,  Westmount. 

Prizes  and  Honors  in  Science 

Honors  in  the  graduating  class  of  the  faculty  of 
applied  science,  presentation  of  medals,  certificates, 
and  prizes  are  as  follows  (names  in  alphabetical  or- 
der)— Aggiman,  Jasques.  Greenshields'  prize  for  sum- 
mer essay,  honors  in  theory  of  structures  ;  Boast,  Ches- 
ter Winfield,  British  Association  medal,  honors  in  geo- 
desy, hydraulics,  strength  of  materials,  and  theory  of 
structures;  Clough,  Roy  Brainerd,  prize  for  summer 
essay,  second  prize  for  paper  read  before  the  under- 
graduates' society  for  applied  science ;  Kert,  David, 
British  Association  medal,  honors  in  inorganic  quanti- 
tative analysis  and  physical  chemistry ;  Poe,  Alexan- 
der Spence,  honors  in  theory  of  structures;  Ross-Ross, 
Donald  Ronald  de  Courcy',  Crosby  Steam  Gauge  and 
Valve  Company's  prize  for  summer  essay,  first,  prize 
for  paper  read  before  the  Undergraduates'  Society  of 
Applied  Science;  Weldon,  Richard  Lawrence,  British' 
Association  medal,  honors  in  mechanics  of  machines, 
works  organization,  and  manufacturing  plant  design. 


Montreal's  New  Building  By-laws  Overdue 

The  long-overdue  new  code  of  building  by-laws  of 
Montreal  was  the  subject  of  representations  to  the 
Board  of  Control  by  members  of  the  Builders'  Ex- 
change. Canadian  Society  of  Civil  Engineers,  and  Pro- 
\ince  of  Quebec  Association  of  Architects.  These  gen- 
tlemen interviewed  the  Board  of  Control  on  May  4. 
Mr.  riugh  Vallance,  president  of  the  Architects'  Asso- 
ciation, introduced  the  deputation,  the  speakers  being 
Mr.  Walter  J.  Francis,  of  the  C.S.C.E. ;  Mr.  J.  P.  Ang- 
lin,  president  of  the  Builders'  Exchange;  Mr.  Joseph 
Venne,  past  president  of  the  Architects'  Association, 
and  Mr.  M.  Beullac.  of  the  Builders'  Exchange,  who 
represented  the  steel  interests. 

The  new  code,  it  appeared  from  the  statements,  was 
ordered  to  be  drafted  seven  years  ago;  the  matter  was 
handed  over  to  a  committee  of  the  various  bodies  inter- 
ested, and  in  turn  the  drawing  up  of  a  draft  was  en- 
trusted to  Mr.  Francis  and  Mr.  Venne.  The  report  was 
finished  in  1913,  and  since  then  the  matter  has  been  in 
the  hands  of  the  city.  The  code  has  been  referred  to 
the  law  and  other  departments,  but  has  not  been 
adopted  by  the  Council.  The  deputation  were  anxious 
that  the  code,  which  is  a  great  improvement  on  the  one 
now  existing,  should  be  put  into  operation  without  fur- 
ther delay.  This  was  in  the  interests  of  fire  protection 
and  the  general  well-being  of  the  building  trade. 

Mr.  Laurendeau,  the  city  attorney,  stated  that  one 
reason  for  the  delay  was  the  new  plumbing  and  heat- 
ing by-laws,  which  have  yet  to  be  adopted.  The  feel- 
ing of  the  Builders'  Exchange  is  that,  if  necessary, 
these  by-laws  should  be  made  into  a  separate  code,  so 
that  the  other  building  by-laws  can  be  adopted. 

Mayor  Martin  suggested  that  the  civic  committee 
which  had  the  matter  in  hand  was  responsible  for  the 
want  of  action,  and  promised  to  bring  the  question  be- 
fore the  Council  with  a  view  to  meeting  the  wishes  of 
the  deputation. 


I 


May   10,   11)17 


THE   CONTRACT    RECORD 


Timber  Decay  and  Its  Growing  Importance 
lo  the  Engineer  and  Architect 


By  C.  J.  Humphrey*" 


T( )  the  stiucluial  ciigiiieci-  and  architect  the  siib- 
jcct   of   timber   decay   is   becoming  of  ever-in- 
creasing imj)ortance,  due  largely  to  the  fact  that 
the  timbers  which -have  entered  into  the  con- 
struction of  many  important  buildings  during  the  i)ast 
decade  or  two  have  failed  U>  tjivc  the  service  expected 
of  them. 

It  is  a  matter  of  comindu  knuvv  ledge  that  this  un- 
satisfactory record  of  service  is  primarily  the  result 
of  -using  timber  inferior  in  its  resistance  to  decay ; 
however,  there  also  enter  into  the  question  in  certain 
instances,  very  obvious  errors  in  design  and  construc- 
tion. In  the  earlier  days,  when  a  larger  percentage 
of  high  grade  structural  timbers  was  available,  de- 
linquencies in  construction  did  not  result  so  disastr- 
ously and,  hence,  attracted  much  less  attention  from 
members  of  the   engineering  profession. 

What  Causes  Decay? 

Before  entering  the  discussion  further  it  may  be 
well  to  outline  to  you  briefly  the  causes  of  decay  and 
the  environmental  factors  which  promote  it.  Decay  is 
due  almost  entirely  to  the  growth  of  wood-destroy- 
ing fungi  within  the  tissues  of  the  wood.  There  arc 
many  hundreds  of  diiiferent  fungi  which  disintegrate 
wood  in  the  forest,'  but  the  greater  part  of  the  econ- 
omic losses  in  structural  timber  is  referable  to  a  com- 
])aratively  few  species. 

These  fungi  are  plants  just  as  much  as  are  trees 
and  herbs.  They  differ  merely  in  their  form,  lack  of 
green  coloring  matter  and  methods  of  nutritii5n.  While 
green  plants  absorb  their  food  supplies  from  the  soil 
through  their  roots,  fungi  derive  their  nutriment  from 
the  substance  of  the  wood. 

In  the  life-cycle  of  a  wood-destroying  fungus  there 
are  two  distinct  stages:  (1)  The  vegetative  stage,  con- 
sisting of  thread-like,  usually  much  branched,  fila- 
ments, termed  mycelium;  (2)  the  fruiting  stage,  which 
is  nothing  more  than  a  compact  mass  of  mycelium 
which  takes  on  a  definite  form  on  the  surface  of  the 
decaying  timbers  and  serves  for  the  production  of 
spores  and,  hence,  the  propagation  of  the  species. 

Usually  mycelium  is  confined  within  the  wood  sub- 
stance, the  fine  cotton-like  filaments  ramifying  through- 
out the  tissues  and  filling  the  pores  of  the  wood  and 
the  cells  of  the  pith  rays,  as  well  as  boring  through 
the  walls  of  the  wood  elements.  It  can  roughly  be 
compared  to  the  root  system  of  ordinary  plants  for 
its  function  is  the  same,  namely,  that  of  an  absorbing 
system. 

Conditions  Essential  to  Mycelian  Growth 

In  addition  to  available  food  supplies  derived  from 
the  wood  constituents  through  organic  action,  fungi 
require  certain  essential  conditions  for  their  develop- 
ment. These  are:  1,  sufficient  moisture;  2,  at  least  a 
small  amount  of  air  within  the  wood  ;  and  3,  a  suit- 
able temperature. 

A  suitable  amount  of  moisture  is,  without  doubt, 
the   most    important  .factor   in    decay.     The   different 
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w(jod-destroying  fungi  appear  to  have  their  own  par- 
ticular minimum  necessary  to  fulfil  growth  require- 
ments. Certain  ones  classified  as  "dry  rot"  organisms 
seem  to  get  along  on  a  comparatively  small  amount, 
while  others  thrive  only  in  highly  humid  surround- 
ings. In  the  case  of  "dry  rot"  fungi  it  appears  to  be 
more  a  question  of  the  ability  of  the  organism  to 
tolerate  dry  conditions,  or  to  produce  their  own  moist- 
ure irom  the  wood  than  any  essential  need  for  such 
conditions,  for  observations  and  laboratory  tests  de- 
monstrate that  an  increase  in  the  moisture  under  such 
circumstances  leads  to  more  rapid  decay. 

The  need  for  at  least  a  certain  minimum  of  water 
is  well  shown  under  practical  conditions.  The  points 
of  failure  in  ordinary  dry  buildings  are  the  points  at 
which  a  little  extra  water  is  brought  to,  or  held  with- 
in, the  timbers;  for  exam])le,  the  ends  of  joists  or 
girders  set  in  brick  or  concrete  walls,  outer  window 
casings,  wood  surrounding  water  |)ipes  which  may 
sweat  or  occasionally  burst,  porch  floors  and  ceilings 
and  other  exposed  trimmings  where  atmospheric 
moisture  may  collect  at  the  joints,  and  last  and  often 
most  im])ortant,  basement  timbers,  either  in  contact 
with  or  close  to  moist  soil. 

Most  people  are  familiar  with  the  way  in  which 
])osts  and  telephone  poles  rot  at  or  near  the  ground 
line.  Below  the  ground  line  the  sapwood  completely 
decays,  while  above  the  gfround  line  a  thin  shell  of 
dry  hard  outer  wood  remains,  with  the  decay  running 
up  beneath  it.  This  is  entirely  a  result  of  moisture 
conditions.  The  same  ])henomenon  often  occurs  in 
water  tank  staves  where  the  outer  face  is  too  dry 
and  the  inner  face  too  wet  to  decay,  while  an  inter- 
mediate zone  may  completely  disintegrate. 

Air  Absolutely  Necessary 

.\  certain  amount  of  air  within  the  wood  is  abso- 
lutely necessary  for  decay.  The  organisms  need  it 
for  their  growth.  In  saturated  wood,  the  air  is,  for 
the  most  part,  displaced  by  water  and  fungus  growth 
is  impossible. . 

The  very  widespread  idea  that  decay  is  due  to 
alternate  wet  and  dry  conditions  has  developed  through 
observation  of  the  way  timbers  behave  when  cx- 
l)Osed  to  the  elements.  Take,  for  instance,  a  rail- 
way tie  partly  embedded  in  soil.  During  a  dry  sea- 
son it  may  dry  out  to  such  an  extent  that  decay  is 
very  slow,  then  come  the  rains,  and  if  only  sufficient 
water  falls  to  put  the  tie  in  a  good  moisture  condi- 
tion it  begins  to  rot  raj)idly  again,  and  will  continue 
to  do  so  as  long  as  the  moisture  and  temperature  are 
favorable.  If,  on  the  other  hand,  there  is  a  long-con- 
tinued rainy  period,  the  tie  niay  soon  become  saturated 
and  decay  will  stop  again  and  remain  practically  at 
a  standstill  until  the  stick  dries  out  sufficiently  to  ad- 
mit the  necessary  amount  of  air'.  Thu.s,  in  the  alterna- 
titui  iif  wet  and  dry  conditions,  one  gets  at  some  points 
interinediate  between  the  dry  and  wet  ranges  a  con- 
dition at  which  decay  is  at  its  maximum.  If  the  tim- 
i)er  were  maintained  at  this  o|)timuni  point,  decay  of 
the  stick  would  be  at  its  greatest  and  the  alternating 
wot  and  drv  conditions  would  be  unfavorable.     It  is 
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only  under  fluctuating-  natural  conditions  that  alterna- 
tion becomes  of  advantage. 

The  third  essential  condition  for  rapid  fungous 
growth  is  a  suitable  temperature.  For  the  majority  of 
species  the  most  favorable  temjjerature  lies  between 
75  and  85  degrees  Fahr. 

The  fact  that  all  the  species  of  fungi  occurring 
naturally  in  a  given  locality  can  withstand  the  most 
severe  winter  weather  shows  their  extreme  hardiness 
to  low  temperatures.  While  growth  may  be  almost 
completely  suspended  under  these  circumstances,  the 
organisms  will  normally  recover  their  growth  capacity 
soon  after  being  placed  under  more  favorable  condi- 
tions. 

As  a  rule,  light  exerts  a  retarding  efTect  on  mycelial 
growth.  This  may  amount  to  as  much  as  an  18  per 
cent,  reduction. 

Vitality  of  Mycelium 

Mycelium  in  wood  is  often  very  long-lived  in  tim- 
ber dried  in  the  air  at  moderate  temperatures.  Once 
it  gets  well  distributed  throughout  the  wood,  it  is 
doubtful,  in  very  many  cases,  whether  the  wood  can 
again  become  free  of  infection  as  a  result  of  natural 
atmospheric  conditions.  One  case  on  record  shows 
that  a  stick  infected  with  one  of  our  common  species 
contained  very  vigorous  mycelium  after  having  been 
kept  in  a  warm  dry  room  for  four  years. 

Fruiting-Bodies 

The  second  stage  in  the  life-cycle  of  a  wood-des- 
troying fungus  consists  in  brackets  or  shelves,  "toad- 
stools," or  often  only  compact  incrustations  which  ap- 
pear on  the  surface  of  the  timber  after  decay  has  be- 
come well  started.  Their  function  is  to  produce  spores, 
which  are  comparable  to  the  seeds  of  ordinary  green 
jilants.  Being  very  minute  (finer  than  flour)  these 
s]5ores  are  readily  carried  about  by  air  currents  and 
lodging  on  the  surface  of  moist  timber,  at  a  favor- 
able temperature,  germinate  to  produce  new  infections. 

A  large  part  of  the  infection  of  timbers  in  the 
open  occurs  through  the  agency  of  these  spores,  but 
in  buildings,  where  fruit-bodies  are  less  likely  to  de- 
velop, they  play  a  less  important  role. 

Decay  in  Building  Timbers 

Having  now  briefly  reviewed  the  conditions  wliich 
favor  the  development  of  rot-producing  fungi,  I  will 
cite  a  few  specific  instances  of  the  more  serious  fungus 
outbreaks  which  have  come  to  my  personal  attention. 
All  of  these  cases  could  readily  have  been  prevented 
had  the  men  in  charge  of  the  design  and  construc- 
tion been  familiar  with  the  fundamental  conditions 
which  invariably  lead  to  rapid  decay. 

The  principal  sources  of  danger  fall,  roughly,  un- 
der the  six  following  heads : 

(1)  Placing  non-durable  timber  in  moist,  ill-ven- 
tilated basements  or  enclosures  beneath  the  first  floor, 
or  laying  sills  in  direct  contact  with  the  ground. 

(2)  Embedding  the  girders  and  joists  in  brick 
or  concrete  without  boxing  the  ends. 

(3)  Plasing  laminated  flooring  in  unheated  build- 
ings in  a  green  or  wet  condition. 

(4)  Covering  girders,  posts  or  laminated  flooring 
with  plaster  or  similar  coating  before  thoroughly  dried. 

(5)  General  use  of  non-durable  grades  of  timber 
in  a  green  or  only  partially  seasoned  condition. 

■  (6)  Use  of  even  dry  timber  of  low  natural  dur- 
ability in  buildings  artificially  humidified  to  a  high 
degree,  as  in  textile  mills. 
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A  further  element  of  danger  lies  in  the  use  of  tim- 
ber infected  during  storage,  or  which  has  become  in- 
fected through  neglect  after  purchase  and  delivery. 

Poor  Ventilation  in  Basements 

A  considerable  number  of  cases  where  poor  ven- 
tilation beneath  buildings,  principally  warehouses  and 
frame  structures,  has  started  serious  infections  have 
come  to  the  writer's  notice.  One  case  will  suffice  for 
illustration.  This  was  a  wholesale  carpet  and  rug 
warehouse  in  a  city  on  the  Pacific  Coast.  It  was  a 
one-storey  frame  building  four  and  one-half  years  old, 
with  solid  concrete  foundations,  except  for  four  small 
screened  ventilators  in  front  about  5  inches  by  18 
inches  in  size.  The  building  was  set  about  two  feet 
above  the  ground  and  the  air  beneath  the  floor  was 
stagnant  and  very  humid,  especially  at  the  back  end, 
where  the  infection  started.  In  the  course  of  about 
three  years  the  fungus  had  rotted  out  a  portion  of  the 
floor  girders,  joists  and  flooring,  and  had  done  some 
injury  to  stored  rugs.  At  this  time  repairs  were  made 
beneath  the  floor  and  also  a  new  floor  was  laid  on  top 
of  the  old  one.  In  less  than  a  year  the  new  floor  and 
also  the  bottom  of  racks  resting  on  it  were  badly  rot- 
ted, causing  further  injury  to  the  carpet  and  rug  stock. 
In  one  case  the  fungus  passed  through  the  floor,  the 
base  of  a  rack  about  one  inch  off  the  floor,  and  twelve 
thicknesses  of  heavy  rugs,  eating  large  holes  in  them. 

Embedding  Timbers  in  Brick  or  Concerte 

Cases  where  girders  and  joists  embedded  in  brick 
or  concrete  walls  have  rotted  ofif  in  a  short  period  of 
time  are  not  uncommon.  The  writer  has  investigated 
one  case  on  the  Pacific  Coast  with  considerable  care. 
This  was  an  unheated  mill-constructed  building  used 
as  a  hardware  warehouse.  Heavy  12  by  20  Douglas 
fir  girders,  in  a  green  condition,  had  been  covered 
tightly  with  light  galvanized  iron  at  the  ends  and  then 
embedded  for  about  18  inches,  without  boxing,  in  con- 
crete pillars  at  the  outer  walls.  In  about  four  and 
one-half  years  many  of  the  timbers  were  thoroughly 
rotted  at  the  ends  and  had  to  be  removed.  In  an  ef- 
fort to  control  the  rot,  the  concrete  has  been  chipped 
away  from  the  ends  of  the  girders  to  allow  them  to 
dry.  Borings  taken  in  May,  1916  (after  chipping  away 
the  concrete),  in  two  girders  between  the  depths  of 
4  and  6  inches,  show  the  following  moisture  percent- 
ages :  1  foot  from  end,  19-20  per  cent. ;  2  feet  from  end, 
14-16  per  cent.;  5  feet  from  end,  11-13  per  cent. 

It  is  thus  seen  that  the  timbers  were  then  in  an  air- 
dry  condition  at  5  feet  from  the  ends.  Very  little,  if 
any,  rot  has  developed  at  these  points. 

Laminated  Floodng 

There  seems  to  be  some  divergence  of  opinion  re- 
garding the  use  of  laminated  floorings.  In  many  build- 
ings it  has  proven  com]5letely  satisfactory.  In  others 
it  has  given  very  poor  service.  AH  the  complaints 
investigated  by  the  writer  have  .shown  the  trouble  to 
be  due  to  the  use  of  wet  material.  This,  at  best,  dries 
very  slowly  in  an  unheated  building.  Covering  such 
timber  with  plaster,  or  any  other  heavy  coating,  when 
moist  will  almost  invariably  cause  trouble.  If  diffi- 
culties with  laminated  flooring  are  to  be  avoided,  the 
timbers  will  have  to  be  thoroughly  air  seasoned  and 
kept   dry   during   construction. 

Covering  Timbers 

This  leads  us  to  a  consideration  of  the  advisability 
of  covering  materials  in  mill-constructed  buildings.    A 
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luuiiber  of  cases  already  investigated  indicate  clearly 
that  the  ])ractice  should  not  be  recommended  except 
with  extreme  caution,  and  a  close  knowledge  of  the 
condition  of  the  timber  as  it  goes  into  the  building. 
i  will  cite  but  one  case.  This  occurred  in  a  mill-con- 
structed building  in  Chicago.  This  building  was  erect- 
ed about  three  years  ago,  the  construction  being  under 
way  throughout  the  winter,  so  that  the  timbers  were 
subject  to  periodic  wetting  from  rains  and  snow.  Such 
tinitn-rs  as  1  have,  seen  removed  from  the  building  on 
account  of  decay  were,  for  the  most  part,  of  jxxjr  cpial- 
ity,  low  density,  mostly  ra[)id  growth,  very  knotty  and 
often  with  a  large  ])roportion  of  sapwood.  Of  eight 
girders  and  posts  which  were  identified  for  species, 
seven  proved  to  be  loblolly  pine  and  one  shortleaf. 

Laminated  floors  of  mixed  (|uality,  usually  sapjjy 
and  wide-ringed  southern  pine,  scant  3  by  6,  were  laid 
throughoiit  the  building,  with  the  ends  resting  directly 
on  the  girders,  with  about  a  6-inch  bearing.  The  ceil- 
ing, girders  and  ])osts  were  all  encased  in  j^laster  board, 
leaving  a  narrow  air  space  between  the  board  and  tim- 
bers. 

This  combination  of  circumstances — low  (|uality 
timber,  high  moisture  content,  and  plaster  board  cover- 
ing— caused  the  timber  to  rot  rajjidly,  i)articularly  at 
the  bearings  t)f  the  laminated  floor  on  the  girders. 

At  the  time  the  writer  inspected  the  building  the 
timbers  had  reached  an  air-dry  condition  for  a  heated 
building  and  the  fugus  was  apparently  dead  except  on 
the  top  (seventh)  floor.  During  the  tiilie  in  which 
the  timbers  were  drying  to  this  point,  however,  the 
fungus  had  ample  ojiportunity  to  produce  serious  de- 
^ay  in  many  of  the  timbers  which  resulted  in  the  re- 
moval of  a  considerable  number. 

How  to  Control  Decay 

This  jjhase  of  the  subject  can  best  be  discussed 
under  two  main  heads:  1,  Prevention;  2,  l'>adication. 

Prevention  of  Infection. — The  possibility  that  tim- 
ber may  reach  the  consumer  with  infection  already  in 
it  is  by  no  means  remote.  Many  lumber  yards  are  in 
a  highly  unsanitary  condition  as  regards  the  presence 
of  destructive  fungi.  For  this  reason  the  material 
should  be  carefully  inspected  and  all  |)ieccs  bearing  in- 
cipient rot  rejected.  Likewise,  it  may  prove  advis- 
able to  in.spect  the  yard  where  the  purchase  is  made. 


Upon  delivery  of  the  material  it  should  not  be 
thrown  about  on  the  ground,  but  should  carefully  be 
l)laced  on  skids  and  kei)t  dry.  The  soil  is  often  a  [iro- 
lific  source  of  infection. 

Such  timbers  as  are  to  be  placed  in  situations  favor- 
able to  decay  should  either  be  select  grades  f»f  naturally 
durable  stock  or  else  treated  with  a  good  wood  pre- 
servative. Neither  non-durable  timber  nor  sapw<K>d  is 
objectionable  when  used  in  a  dry  ccjndition  and  kept 
dry.  Hence,  every  effort  should  be  made  during  con- 
struction to  kec])  moisture  away  from  the  timbers,  and 
especially  the  joints. 

Moist  timbers  should  never  be  cased  in,  nor  should 
timber  rif  any  sort  be  embedded  in  concrete  or  brick 
walls  without  boxing. 

In  all  cases  thorough  ventilation  of  moist,  stagnant 
basements  should  be  jjrovidcd. 

Eradication  of  Infections 

\\'hene\  er  timbers  begin  to  fail,  the  need  of  a  thor- 
ough insj^ection  of  the  building  is  indicated.  H  poor 
ventilation  is  the  cause,  the  building  should  be  opened 
up  to  secure  rapid  drying  of  the  timbers.  At  the  same 
time  tests  should  be  made  to  determine  whether  the 
wood  contains  living  fungus.  It  is  also  im|)ortant  to 
know  what  species  the  fungus  is,  as  further  control 
measures  may  hinge  on  its  identity.  For  instance,  the 
true  dxy-rot  fungus,  being  a  low-temperature  organ- 
ism, can  be  controlled  by  the  application  of  heat,  while 
such  a  procedure  would  be  useless  with  most  other 
species.  Some  fungi  may  also  i)rove  susceptible  to  a 
certain  amount  of  drying,  where  others  would  not. 

Where  serious  and  active  decay  exists,  without  the 
exact  method  of  .control  being  indicated,  the  timbers 
should  be  carefully  removed  and  replaced  with  select 
durable  stock  or  with  lower  grade  material  treated  with 
antiseptics.  Likewise  all  incipient  infection  which  ap- 
])ears  in  timbers  which  it  is  not  considered  necessary 
to  remove  should  be  given  two  or  three  applications 
of  a  wood  preservative.  Either  a  hot  3  to  4  per  cent, 
water  solution  of  sodium  fluoride  or  a  cold  1  per 
cent,  alcoholic  solution  of  mercuric  chloride  is  well 
suited  to  interior  timbers,  l^xterior  timbers,  where 
odor  and  color  are  not  objectionable,  can  be  satisfac- 
torily treated  with  a  good  grade  of  hot  coal  tar  creosote. 


Cement  Concrete  Roadways  of  Ontario 

A  Detailed  Schedule  of  All  Pavements  of  This  Type 
Laid  in  the  Province  —  Over  1,500,000  Square  Yards 

By  T.  Harry  Jones* ■ 


Tlll*^  following  .-ichedule.  prepared  as  an  appendix 
to  a  paper  read  by  the  writer  at  the  Canadian 
and  International  Good  Roads  Congress,  ab- 
stracted in  the  Contract  Record  of  April  18, 
gives  statistics  covering  the  cement  concrete  pave- 
ments laid  in  the  Province  of  Ontario.  Under  an  alpha- 
betical arrangement  of  municipalities  the  following 
data  on  this  kind  of  road  is  listed  :  .Amount  and  type, 
mix.  nature  <if  reinforcement,  joints,  mode  of  construc- 
tion, present  condition.  The  total  amount  of  concrete 
roads  in  Ontario  is  now  well  over  one-and-lialf  million 
square  yards. 

Aylmer 

Total  unniher  of  s(|uare  \ards  of  one  c>.uirse,  0,081. 


This  was  the  model  road  constructetl  bv  the  Ontario 
Highways  Department  in  1914  on  Talbot  Street,  one 
of  the  leading  entrances  to  the  town,  and  on  the  main 
highwav  from  W  indsor  to  Niagara  Falls.  One  coi^rsc. 
7  in.  thick ;  1.918J4  ft.  long;  30  ft.  wide  between  curbs; 
mix.  1  of  cement  (of  w.hich  10  per  cent,  by  weight  is 
hvdratcd  lime)  to  4  washed  lake  gravel ;  steel  reinforce- 
nient ;  transverse  joints  every  30  ft.  and  longitudinal 
joints  next  curb. 

Total  number  of  .square  yards  of  two  course.  24,33<) ; 
average  cost,  $1.49.  including  Raker  joints,  which  cost 
"c   per  .■square  yard;   base.   .=>   in.,  using  mix   1:4   (pit 
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Sravel)  ;  top,  2  in.,  using  mix  1:13^:3;  all  pavements 
reinforced. 

The  first  section  was  laid  in  1913,  on  a  residential 
street,  the  main  road  to  the  station,  and  carries  heavy 
traffic.  It  is  23  ft.  wide,  7  in.  thick,  with  reinforced  Yz 
in.  joints  at  curb.  In  1915  a  5  in.  concrete  top  was  laid 
by  contractor  on  old  surface.  For  14  inches  from  curb 
to  about  5  ft.  from  curb  the  existing  surface  was  picked 
to  a  depth  of  3  in.,  and  holes  that  had  developed  dug 
out  to  a  depth  of  7  in.  Concrete  5  in.  thick  was  laid 
from  a  point  14  in.  from  curb  over  whole  surface,  mix 
1:2:4.  Steel  reinforcinfj  used,  with  transverse  joints 
every  30  ft.,  filled  with  prepared  felt. 

First  concrete  pavement  laid  in  1913. 

Barrie 

Total  number  of  square  yards  of  out  ^ourse,  14,850; 
thickness,  6  in.;  mix,  1:2:4;  no  reinforcement  used. 
Ninety  per  cent,  of  blocks  are  free  from  cracks  or  ones 
not  requiring-  repairs.  Except  for  250  ft.  over  a  creek, 
where  subgrade  settled,  Tarvia  was  used  in  expansion 
joints  and  a  few  large  cracks.  The  pavement  has  been 
entirely  satisfactory. 

Brantford 

Total  number  of  square  yards  of  one  course,  2,626. 

The  first  concrete  pavement  was  laid  in  1910,  on 
Lome  Crescent,  a  residential  street;  one  course; 
length,  394  ft ;  width,  24  ft. ;  depth,  6  in. ;  mix,  1  to  6  of 
pit  gravel;  transverse  joints  every  30  ft.,  filled  with 
pitch ;  others  with  wood  strips,  and  a  few  with  neat 
cement.  Longitudinal  cracks  have  developed,  pave- 
ment having  been  laid  late  in  the  year  and  caught  by 
frost.  Cost,  80c  per  square  yard.  No  repairs  have  been 
necessary. 

Another  one-course  pavement  laid  in  1911  on  Chest- 
nut Avenue;  length,  535  ft.;  width,  26  ft;  depth,  5  in.; 
mix,  1  to  5  of  crushed  gravel.  This  is  a  residential 
street,  but  subject  to  heavy  teaming.  Grade  from  1 
per  cent,  to  5  per  cent.  Joints  made  by  pine  strips, 
J4  in.  wide  at  top  and  at  bottom  to  full  depth  of  pave- 
ment. A  longitudinal  joint  left  in  centre  for  a  length 
of  110  ft.  Longitudinal  cracks  have  developed,  except- 
ing in  the  part  where  longitudinal  joint  was  left.  No 
repairs  necessary. 

Total  number  of  square  yards  of  two  course,  10,779. 

A  two-course  pavement  laid  on  Market  Street  in 
1912;  length,  200  ft. ;  width,  curb  to  curb,  40  ft. ;  grade 
from  5  per  cent,  to  8  per  cent.  Subject  to  the  heaviest 
traffic  in  the  city.  Base,  4  in.,  with  mix  1  to  4  of 
gravel  and  broken  stone;  top,  2  in.,  with  mix  1  to  IJ/2 
coarse  sand ;  corrugations,  J^  in.  deep,  left  every  4  in. 
at  right  angles  to  the  street;  no  joints.  Very  few 
cracks,  except  in  lower  section,  where  a  30  ft.  excava- 
tion had  been  made.  No  repair  necessary  other  than 
re-cutting  the  corrugations.  Cost,  $1.25  per  square 
yard. 

Park  Avenue. — In  1914  a  pavement  was  laid  on  this 
residential  street,  which  is  subject  to  heavy  teaming. 
It  is  1,532  ft.  in  length  and  27  ft.  wide,  with  a  5  m. 
crown.  This  was  a  two-course  pavement.  Depth,  7 
in. ;  bottom  course,  5  in.,  composed  of  1  part  of  cement 
to  4  parts  of  bank  gravel ;  the  top  2  inches  was  1  of 
cement  to  1^  of  a  coarse  sand.  Transverse  joints  left 
every  30  ft.  One-half  the  width  of  the  pavement  for 
its  full  length  was  first  constructed  ;  the  other  half  join- 
ing it  was  constructed  without  any  filler  between.  This 
pavement  has  given  good  satisfaction ;  only  two  or 
three  cracks  have  developed,  and  these  owing  to  local 
conditions.    It  has  cost  nothing  to  repair.    Cost,  $1.30. 

Erie  Avenue  Pavement. — This  pavement  was  be- 


gun in  1915.  Its  length  is  3,200  ft.,  of  which  1,350  ft. 
have  been  completed ;  concrete  curb  and  gutter  put  in 
before  pavement  was  laid.  A  single  track  is  laid  down 
the  centre  of  the  street.  Width  from  curb  to  curb,  36 
ft. ;  sub-foundation,  gravel ;  between  ties,  one-course 
concrete,  6  in.  deep,  1  to  6  of  pit  gravel ;  above  ties  and 
between  rails  one  course  1  to  3^  of  pit  gravel;  cross 
joints  every  11  ft. ;  from  rails  to  water  table  two-course 
pavement,  11  in.  deep  at  rail  and  9  in.  at  water  table; 
l)ottom  course,  1  to  4  of  pit  gravel ;  top  course,  2  in.. 
1  to  IJ^  of  coarse  sand;  in  bottom  course  1J4  in.  of 
sand  between  slabs ;  joint  for  top  cut  through  and 
groover  run  across;  transverse  joints  left  every  33  ft. 
Cost  per  square  yard,  $1.55,  of  which  46  per  cent,  was 
for  material. 

Chatham 

Total  number  of  square  yards  of  two-course,  50,000, 
of  which  19.000  square  yards  were  laid  in  1916.  Base, 
3^  in.,  with  mix  1 :4;  top,  2^  in.,  with  mix  1 :3.  Aver- 
age cost,  including  grading,  $1.30.  Reinforcement  used 
in  all  pavements,  except  al)out  2.000  square  yards.  All 
pavements  giving  perfect  satisfaction,  e^ccept  one  strip 
900  ft.  long,  laid  in  1915.  The  pavement  laid  in  1908 
was  not  reinforced,  and  is  in  good  condition. 

First  concrete  pavement  laid  in  1908.  Pavements 
laid  on  business  and  residential  streets. 

Dunnville 

Total  number  of  square  yards  of  one-course,  11,833. 
Thickness,  6  in.;  mix,  1:2:4;  no  reinforcement  used. 
Eighty  per  cent,  free  from  cracks  in  1915.  A  few  holes 
developed  by  1915,  but  most  of  it  in  good  condition. 
Most  of  it  resurfaced  2  in.  with  Tarvia,  at  cost  of  35c 
per  square  yard,  the  pavement  having  been  laid  with 
intention  of  resurfacing. 

First  concrete  pavement  laid  in  1912,  used  on  busi- 
ness and  residential  streets. 

Grimsby 

Total  nmnber  of  square  yards  of  one-course,  17,500. 
Thickness,  6  in.  to  8  in. ;  mix,  1  :2:3;  average  cost,  84c; 
no  reinforcement  used.  The  road  has  given  every  sat- 
isfaction. While  cracks  show  on  minute  examination 
on  50  per  cent,  of  blocks,  no  crack  is  serious  or  re- 
quires attention,  and  in  no  way  affects  the  road.  Low 
cost,  partly  owing  to  sand  and  gravel  obtained  for  cost 
of  hauling,  at  65c  per  cubic  vard.  This  pavement  laid 
in  1916. 

Ingersoll 

Total  number  of  square  yards  of  one-course  laid  to 
end  of  1915,  4,100;  laid  on  semi-business  and  residen- 
tial streets.  Depth.  7  in. ;  mix,  1:1^  :3,  crushed  stone  ; 
cost,  $1.35,  or  $1.50  where  extra  grading  required. 

In  1916  number  of  square  yards  laid,  11,122. 

Jarvis 

Total  number  of  square  yards  of  one  course.  14,000; 
thickness,  7  in.  at  centre.  5  in.  at  sides;  mix,  1:2:3, 
stone ;  except  in  about  300  square  j'ards,  no  reinforce- 
ment was  used.  Twenty-five  per  cent,  of  the  blocks 
free  from  cracks ;  cracks  are  attributable  to  excessive 
heat  and  dryness  of  1916  and  foundation  not  having 
been  thoroughly  consolidated. 

First  concrete  pavement  laid  in  1914. 

Kitchener 

Total  number  of  square  yards  of  onej-course,  600; 
thickness,  7  in. ;  mix,  1  :1  V2  :3,  screened  gravel ;  average 
cost.  $1.48. 

Total  number  of 'square  yards  of  two-course,  9,100; 
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base,  5  in. ;  mix,  1 :2:4,  screened  gravel ;  tup,  2  in. ;  mix, 
1 :1>^  :3,  stone;  average  cost,  $1.50.  X umber  of  square 
yards  laid  in  1916  of  two-course,  6,040.  All  the  two- 
course  work  is  reinforced,  and  99  per  cent,  of  the  blocks 
are  free  from  cracks. 

First  concrete  pavement  laid  in  1914;  used  on  busi- 
ness and  residential  streets. 

Kemptvilie 

Total  number  of  scpiare  yards  cjf  one-cuurse,  1,682; 
Ibickness,  7  in.;  mix,  1  :2  :3 ;  no  reinforcement  used. 
i'"irst  concrete  pavement  laid  in  1913. 

Leamington 

Total  number  of  square  yards  of  one-course,  36,935  , 
thickness,  6j4  in.;  mix,  l:lj4:3,  gravel  or  stone;  aver- 
age cost,  $1.27;  num1)er  of  square  )-ards  laid  in  1916, 
25,735;  same  as  above;  average  cost,  $1.25.  All  pave- 
ment reinforced;  99  per  cent,  of  the  blocks  free  from 
cracks ;  sj^ecifications  same  as  Wayne  County. 

First  concrete  pavement  laid  in  1915;  laid  on  bu>i- 
ness  and  residential  streets. 

London 

Total  number  of  square  yards  cif  one-course,  19,673; 
thickness,  5j/<  in.  at  side,  7"^  at  crown  (1913-14),  9  in. 
(1915-16);  mix,  1:4^,  gravel;  average  cost,  $1.60. 
Number  of  square  yards  laid  in  1916,  one-course,  4,420; 
average  cost,  $1.66.  All  pavement  reinforced;  24  ft. 
wide ;  laid  on  4  in.  gravel  sub-base ;  crown,  5  in ;  longi- 
tudinal joint  of  %  in.  elastite  between  gutter  and 
curb;  cross  joints  of  Armor  i)lates  and  ,'4  'H-  elastite 
40  ft.  to  50  ft.  apart.  Heavy  clay  subsoil;  tile  under 
curb  ;  closed  to  traffic  three  weeks.  Cost  includes  grad- 
ing (average  18  in.),  sub-base,  reinforcing,  and  expan- 
sion joints. 

First  concrete  pavement  laid  in  1913. 

New  Hamburg 

Total  number  of  square  yards  of  two-course,  8,000; 
base,  5  in.;  mix,  1:2:4;  top,  2  in.;  mix,  1:15^1:3;  rein- 
forcement used.  Average  cost,  $1.41,  including  grad- 
ing and  engineering.    This  pavement  laid  in  1916. 

Niagara  Falls 

Total  number  of  scpiare  yards  of  one-course,  9,800. 
In  1913  there  were  laid  6,500  square  yards.  Seven  in. 
thick ;  1 :2 :4  mix ;  no  reinforcement ;  cost  about  $1.47. 

In  1915  there  were  laid  3,300  scpiare  yards;  width 
of  roadway,  24  ft. ;  thickness,  6  in.  at  sides,  8  in.  at 
centre;  mix.  1 :2:3;  reinforced  with  No.  20  Kahn  mesh. 
Expansion  joints  35  ft.  to  45  ft.  apart;  J/2  in.  joints  at 
curb.  Cost,  $1.40,  exclusive  of  engineering,  inspection, 
interest,  etc.,  amounting  to  24  per  cent.  No  transverse 
cracks ;  50  per  cent,  of  blocks  show  slight  longitudinal 
crack  near  centre,  which  has  not  opened  up. 

First  concrete  pavement  laid  in  1913. 

Oshawa 

Total  number  of  .square  yards  to  end  of  1915,  IG.Z?}!. 
located  on  business  streets,  all  one-course;  thickness. 
5  in.  at  side  and  7  in.  at  centre;  mix,  1:2:4;  majority 
16  ft.  to  18  ft.  wide;  average  cost,  including  grading, 
90c.  No  reinforcement  used.  Cost  per  square  yard  in 
1915,  $1  (gravel  and  sand  fiu-nished  by  town  at  10c  per 
load);  work  let  by  contract,  and. guaranteed  for  two 
years. 

First  concrete  pavement  laid  in  1913.  Number  of 
square  yards  laid  in  1916,  3,111. 

Peterboro 

Total  number  of  square  yards  of  one-course,  975 ; 


pavement  laid  in  1912,  403^  ft.  x  21  ft.  9  in.;  mix,  1 :5, 
pit-run  gravel ;  Yi  in.  expansion  joint  in  centre  at  curb 
and  every  25  ft.  Cost,  97)4c,  no  charge  for  gravel- 
hauling  included. 

(To  be  continued.) 


Why  Cement  Costs  More 

THIS  comment  on  the  higher  price  of  cement 
comes  from  the  Portland  Cement  Association : 
In  connection  with  the  advance  in  the  prices  of 
building  materials  in  the  last  two  years,  infor- 
mation reaches  the  public  occasionally  which  indicates 
that  the  manufacturer  in  dealing  with  labor  and  raw 
materials  has  the  vexing  problem  of  high  prices  before 
him  quite  as  well  as  the  consumer. 

One  manufacturer  of  cement  in  discussing  his  diffi- 
culties said:  "As  compared  with  1915,  cost  results  for 
January,  1917,  show  that  coal  for  power  and  burning 
was  25  cents  higher  per  bbl.  for  finished  cement.  In 
other  words,  the  amount  we  are  obliged  to  pay  for 
coal  now  has  increased  the  cost  of  manufacturing  a 
barrel  of  cement  25  cents,  as  compared  with  the  early 
part  of  1915.  We  are  ])aying  35  per  cent,  higher  wages. 
which  has  increased  the  cost  of  manufacturing  cement 
several  cents  per  barrel.  All  repair  and  renewal  ma- 
terial has  increased  in  cost  by  percentages  varying 
from  30  per  cent,  to  2.^0  per  cent.  The  increase  in  the 
cost  of  insurance,  due  to  the  general  adoption  of  the 
comi)ensation  insurance,  and  the  increase  in  taxes  have 
also  added  to  our  cost  of  doing  business  1  cent  per 
barrel.  We  have  been  compelled  to  pay  higher  sal- 
aries. Our  operating  costs  are  con.siderably  higher 
than  formerly  by  reason  of  frequent  interruptions  due 
to  shortage  of  cars  and  delays  in  transportation.  All 
of  these  factors  and  the  general  increase  in  the  cost 
of  all  items  entering  into  the  problem  of  manufacturing 
cement  have  vexed  the  cement  makers  and  have  com- 
l)elled  them  to  charge  more  for  their  product,  a  situa- 
tion which  is  not  at  all  relished  by  them  because  of 
the  factr  that  one  of  their  most  prominent  arguments 
for  the  use  of  concrete  is  not  only  its  economy  and 
permanence,  but  its  relative  low  cost  as  compared  with 
other  materials  which  for  many  purposes  are  rivals  of 
concrete." 


A  Scheme  to  Produce  Artistic   Buildings 

One  method  of  accelerating  the  artistic  impulse, 
and  one  that  would  seem  to  offer  great  jKissibilities. 
has,  says  the  .American  .Architect,  been  adopted  in  the 
South  American  city  of  Buenos  Ayres.  That  muni- 
cipality exenii)ts  from  taxation  each  year  the  most 
beautiful  building  erected  during  the  preceding  twelve 
months,  and  in  addition  awards  a  medal  to  the  archi- 
tect. .\  more  direct  form  of  encouragement,  or  one 
that  would  possess  a  greater  appeal  for  the  average 
owner,  it  would  be  difficult  to  devise.  It  is  possible 
that  the  decoration  of  the  architect  may  be  unnecessarv 
to  the  -success  of  the  plan,  but  doubtless  it  is  with  the 
idea  of  taking  cognizance  rather  than  paving  a  reward 
that  the  medal  is  bestowed.  The  plan  might  well  re- 
ceive consideration  by  municipalities  in  this  country. 
Then,  possibly,  the  average  citizen  would  learn  to  ap- 
preciate the  inherent  as  well  as  the  commercial  value 
of  good  architecture  to  an  extent  that  might  render 
unnecessary  the  offer  of  any  special  prize  or  distinction 
to  induce  him  to  co-operate  in  the  production  of  archi- 
tecturally  meritorious  buildings. 
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A   New   Form   of   Septic   Tank 


THE  drawings  sliuw  an  inexpensive  septic  tank 
l)uilt  on  accepted  i)rinci])les  for  a  faniil}-  of  from 
two  to  six  persons.  The  cross-section  of  the 
tank  shows  it  as  if  cut  down  throu.ufh  the  centre 
across,  the  direction  of  the  flow.  The  tank  is  con- 
structed by  sinking^  in  the  ground  on  a  concrete  bot- 
tom two  lenjj;ths  of  24  in.  vitrified  tile  ])ipe.  All  joints 
must  be  made  water-ti^ht.  Thronj^h  the  tank  are 
placed  l)oards  in  the  shape  of  a  \',  the  bt)ttom  left  open 
to  form  a  slot,  one  l)oard  projectin<^-  enou5,;;h  at  the  bot- 
tom to  prevent  g'ases  from  the  bottom  of  the  tank 
from  risinjj  through  the  slot.  The  V-boards  are  shown 
at  "A."  The  inflowinjj  sewage  enters  the  tank  through 
the  inlet  pij^e  and  flows  through  between  the  V-boards 
and  out  at  the  outlet  l>il)e  on  the  opposite  side  of  the 


w/n'e/  /^/f>^ 
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Plan  and  sections  of  septic  tank  made  from  tile  pipe. 

tank.  On  its  way  the  solids  settle  out  through  the  slot 
in  the  V-boards  and  remain  in  the  bottom  of  the  tank. 
The  sediment  in  the  bottom  ferments  and  gases  rise 
from  it,  carrying  with  them  small  particles  of  partly- 
rotted  sediment.  These  rising  particles  strike  the  out- 
side of  the  V-boards  and  are  deflected  outward,  being 
unable  to  mix  with  the  inflowing  sewage.  The  gases 
escape  through  the  vents  in  the  cover  of  the  tank  and 
the  particles  of  sewage,  freed  from  the  gas  bubbles, 
again  sink  and  are  further  digested  in  the  bottom  of 
tl"i€  tank.  The  liquids  which  flow  through  the  tank  be- 
tween the  V-boards,  being  freed  from  the  solids,  flow 
out  at  the  outlet  and  to  the  filter.  A  l^afifle  board  placed 
near  the  outlet  pipe  projects  several  inches  below  the 
water  level  and  prevents  any  solid  matter  from  flow- 
ing out  with  the  efifluent. 

A  Reinforced  Concrete  Cover 

In  constructing  the  tank  care  must  1  e  taken  not  to 
ha\-e  the  inlet  and  outlet  pipes  project  too  far  into  the 
tank,  as  this  will  cause  difficulty  in  inserting  the  V- 
boards.     The   N'-ljoards  are  supported  by  2x2  inch 


pieces,  as  shown  in  the  drawings.  These  are  fastened 
to  two  planks  fitted  across  the  top  of  the  24  in.  ]^ipe 
inside  the  bell,  lietween  these  |)ermanent  planks  tem- 
])(Mary  planks  can  be  laid  to  act  as  a  form  in  construct- 
ing the  concrete  cover.  Vent  holes  must  be  left  in  the 
cover  as  indicated  on  the  cross-section.  These  may  be 
formed  by  |)ieces  of  tin  or  short  lengths  of  one  or  two 
inch  pipe.  These  are  necessary  to  permit  the  escape  of 
the  gases  generated  by  the  decomposition  of  the  .s<3lids. 
Iron  rings  should  be  fastened  in  the  top  of  the  cover 
to  facilitate  remming  it  should  it  ev.er  become  neces- 
sary. In  pouring  the  concrete  cover,  tar  paper  should 
be  carefully  fitted  around  the  inside  of  the  bell  to  pre- 
vent the  concrete  from  sticking  to  the  vitrified  tile  pipe. 
All  permanent  wood  used  should  be  cypress,  since  this 
will  not  rot  and  will  last  indefinitely,  whereas  any 
other  kind  of  wood  would  have  to  be  renewed  every 
few  years.  The  concrete  cover  should  be  reinforced 
top  and  bottom,  as  shown,  with  chicken  wire  or  fence 
wire.  The  openings  for  the  inlet  and  outlet  pipes  can 
be  cut  with  a  sharp  steel  point.  It  is  customary  when 
,  cutting  tile  pipe  to  fill  the  pipe  ci^mpletely  with  sand,  in 
order  to  prevent  its  cracking  while  being  cut. 

The  Filter 

\\  hile  the  jjroper  construction  of  a  septic  or  set- 
tling tank  is  of  importance,  the  construction  of  the 
filter  is  of  as  great,  if  not  of  greater,  importance  than 
that  of  the  tank,  for  while  the  tank  removes  the  visible 
impurities  there  still  remain  to  be  neutralized  the  noxi- 
ous elements  which  are  not  visible,  but  whose  effect  is 
of  as  great  consequence.  The  filter  shown  in  the  draw- 
ing is  made  of  one  length  of  24  in.  tile  pipe.  This  need 
nt)t  have  a  concrete  bottom  unless  it  is  near  enough  to 
a  cellar  wall  to  make  it  damp  or  it  is  desired  to  lead  the 
efifluent  directly  to  a  stream.  If  the  bottom  of  the  filter 
is  composed  of  the  natural  ground  a  good  deal  of  the 


^rc /7oA/ or  f//^;^ 

Construction  of  filter. 

effluent  will  seep  away  and  be  disposed  of  in  this  man- 
ner. For  the  same  reason  the  underdrain  shoiUd  be 
laid  with  open  joints,  in  order  to  permit  the  eft'luent  to 
enter  the  ground  on  its  way  through  the  pipes.  If  the 
pipe  line  is  long  enough  the  effluent  may  entirely  soak 
away  before  reaching  the  outlet,  provided  that  the 
grade  is  not  too  steep.  The  main  consideration  in  con- 
structing the  filter  is  the  size  of  the  grains  used.  Over 
the  pipes  should  be  spread  a  2  in.  layer  of  broken  stone 
or  gravel  about  1  in.  in  size.  On  top  of  this  spread  a 
laver  of  Yi  in.  stone  about  an  inch  or  so  deep.     The 


May   Hi,   1917 


THE   CONTRACT   RECORD 


443 


remaining:  sohime  of  the  filter  should  be  filled  with 
clean,  sharp,  j-ravel  or  screeniiij^s  not  more  than  '/j  in. 
nor  inncli  less  than  Mi  in.  in  size.  It  has  been  found 
by  experiment  that  this  size  i)r(KhR'('s  the  best  cfifhient, 
bein>^  tine  enoiij^;]!  ftir  the  develoi)nient  of  the  bacterial 
jellv  and  not  so  tine  as  to  unnecessarily  retard  the  How 
tliron^h  it.  If  possil)le  it  is  best  to  use  l^roken  stone  in 
))reference  to  round  f,n-ained  gravel,  since  the  roujjjh 
surfaces  present  a  belter  breedinjr  oround  for  the  bac- 
teria. Tile  object  of  the  coarser  stone  in  the  bottom  is 
to  prevent  tiie  finer  particles  from  siftin.i;-  into  the  ])ipes. 
The  bacteria  wiiicli  act  in  the  filter  cannot  live  with- 
out air.  Therefore,  an  opening  must  be  left  in  tlie 
cover  to  permit  access  of  air.  or  liie  action  of  the  filter 
will  not  be  successful. 

No  Syphon  Chambers  Necessary 

it  has  l)een  customary  in  almost  all  installations  to 
ha\e  syi)lion  chamliers  wliich  permit  the  tank  effluent 
to  Ix'  discharged  u])on  the  surface  of  the  filter  at  inter- 
vals, the  inter\cning  time  being  necessary  for  the  air 
to  work  into  the  filter  to  su])pl\'  the  bacteria.  In  a  fil- 
ter which  handles  the  drainage  from  one  house  this  is 
not  necessary,  since  there  is  never  a  constant  flow,  and 
the  filter  receives  a'  charge  of  clarified  sewage  only 
when  some  of  the  house  fixtures  are  in  use,  such  as  the 
bathroom  tank  or  the  emptying  of  a  dishpan  into  the 
sink.  These  discharges  occur  at  intervals  as  a  rule, 
and  allow  time  enough  in  between  for  the  aerating  of 
the  filters. 

.'^eptic  tanks  built  on  this  principle  ma\'  never  have 
to  be  cleaned  out,  since  the  storage  capacity  is  sufifi- 
cient  to  contain  the  sludge  accumulations  of  several 
years.  The  longer  the  matter  remains  in  the  tank  the 
greater  is  its'  reduction  in  volume.  If,  however,  it 
should  be  found  advisable  to  remove  the  sludge  at  anv 
time  it  can  be  pumped  from  the  bottom  of  the  tank 
with  an  ordinarv  haud-ijumj)  and  allowed  to  run  out 
on  the  ground,  where  it  will  dry  out  without  any  otTen- 
sivc  odor  and  assume  the  appearance  and  character  of 
finely  powdered  garden  mould.  Tanks  should  never 
be  entirely  cleaned  out,  as  this  removes  the  colony  of 
bacteria,  and  the  action  of  the  tank  will  be  interrupted 
until  a  new  colony  becomes  established. — C.  E.  Ander- 
son, in  the  National  Builder. 


Sewerage  Scheme  for  Essex  County,  Ont., 
Municipalities      "•      SI  ^"""^ 

fT^lilC  re)>ort  prepared  l)y  Morris  Knowles.  cngi- 
I  neer  of  the  l-'ssex  Horder  I'ublic  I'tilities  Com- 
JL  mission,  covering  a  sewerage  scheme  for  the 
l)order  municipalities,  has  been  accepted  by  tiie 
I'roxincial  Uoard  of  TIealth.  This  report  provides,  in 
the  first  plnce.  for  the  establishment  of  an  east  inter- 
ceptor to  take  the  -ewage  of  I<"ord  and  Walkervi'.k-. 
beginning  at  Pelette  Road  as  a  l.^-inch  tile  pipe  and 
reaching  ,?0  inclies  in  diameter  at  the  west  main  sev  cr 
in  W'alkerviMe.  *  .\  pumping  station  equipjied  with 
electricallv-driven  centrifugal  pum]is  will  lie  located 
near  the  west  main  sewer  and  .Sandwich  .Street,  vviierc 
the  sewage  will  be  screened  and  will  run  into  a  grav- 
ity main  connecting  with  the  Parent  Avenue  sewer  in 
Windsor.  This  sewer  will  be  the  outlet  for  the  sewage 
of  Ford,  W'alkerville,  and  the  east  side  of  Wind.<or. 
The  chief  benefit  of  this  i)lan  will  be  to  bring  the  sew- 
age down  below  Windsor  and  W'alkerville  intake-;. 
There  will  also  be  established  in  connection  with  tlie  , 
scheme  a  south  intercentor  to  take  the  sewage  of  Ojib-}J 
wav  and  portions  of  Sandwich  and  .Sandwich  West.  ' 
This    interceptor    will    commence    at    rourteenth    and! 


Main  Streets  in  Ojibway  as  a  27-inch  tile  l)ipe,  enlartj- 
ing  at  Chappus  Street  to  39  inches  diameter,  and  again 
at  I'edford  .Street  to  42  inches,  and  continuing  through 
Prospect  and  Russell  .Streets  to  Park  .Street,  where  it 
will  be  lifted  by  means  of  a  temporary  i)umping  sta- 
tion into  the  existing  sewer  outfall.  The  total  cost  of 
the  whole  i)roject,  including  these  tw(j  separate 
schemes,  is  estimated  at  $210,000.  apjxirtioned  as  fol- 
lows: Ford  City,  $70,900;  W'alkerville,  $17,200;  Wind- 
sor, $10,800;  Sandwich.  $11,800;  Sandwich  Wesi, 
$.36,800;  Ojibway,  $62,800.  In  1930  it  is  proposed  to 
link  u))  the  two  sewer  sv.stems,  at  an  estimated  cost  of 
$'XJO,000  for  the  whole  undertaking. 


Increase  in  Canadian  Canal  Traffic 

.\  go\ernment  rejxirt  shows  that  there  was  an  in- 
crease of  8,384,688  tons  in  traffic  through  Canaffian 
canals  during  the  season  of  1916.  The  total  volume  of 
traffic  last  season  was  23, .^83,491  tons,  as  against 
1.^,198,803  in  191.=).  A  great  increase  was  shown  in  the 
traffic  through  the  canal  at  Sault  .Ste.  Marie.  The 
total  traffic  through  this  waterway  during  the  season 
of  1916  was  16,813.649  tons,  as  against  7.750.9''7  dur- 
ing the  previous  year.  The  traffic  through  the  St. 
Lawrence  canals  during  1916  totalled  3.3C>8,(y>i  i.."-. 
and  through  the  W'elland  Canal  2.544,964  tons. 

The  total  volume  of  wheat  moved  through  ine  .^•"i 
Canal  last  season  was  18.^,003.667  bushels,  and  of  this 
(|uantitv  82.807,342  bushels  passed  through  the  Cana- 
dian channel.  The  larger  accommodation  on  the  St. 
Marv's  side  of  the  river,  says  the  report,  probably  ac- 
counts for  the  larger  portion  of  the  traffic  i/i'ini,- 
through  the  .American  channel. 


The  following  little  ditty,  offered  by  .nh.  wi  inc 
cement  companies  and  sung  to  the  tune  of  "John 
Brown's  Body."  perhaps  throws  some  light  on  the 
elusive  cement  sack: — 

The  Polak  needs  an  a])ron  to  |)rotect  his  dainty  waist; 
He  beats  it  to  the  pile  where  all  the  emptv  sacks  are 

])laced. 
Picks  out  the  best  that  he  can  find  and  then  skidoos 

in  haste — 
.\nd  one  more  sack  is  gone. 

Chorus 
Some  one's  going  to  lose  the  money, 
.Some  one's  going  to  lose  the  money. 
Some  one's  going  to  lose  the  money. 
For  one  more  sack  is  gone. 

The  Dago  has  to  work  on  ground  that  is  a  trifle  wet. 

But    will    he    get    plU'intioni.i  '       Vn'    he    will    ii<it~_v.>ii 

can  bet ! 
He  wraps  his  feet  lu  impiN   >.i(.k>  —  liicy  niwr  stojjpcu 
him  yet — 
.\nd  one  more  sack  is  gone. 

The  Hunkie  wants  a  handy  bag  for  carrying  hi>  i(.tii>. 
The  sacks  are  lying  all  around — there  arc  not  any  niles 
To  keep  the  men  from- stealing  them — they  teach  it  in 
the  schools — 
.\nd  one  more  sack  is  gone. 

The  Cinny  slips,  and  though,  by  luck,  he  isn't  badly 

hurt. 
lie  .sees  upon  his  lingerie  a  tear  and  maybe  dirt. 
^He  steals  a  sack  ,tiuI  takes  it  home  to  make  another 
shirt. 

And  one  tu  _    ,.^ . 
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The  Water  Powers  on  Western  Rivers 

Data    Obtained    by     Commission     of    Conservation     Show 
Power  Possibilities  of  the  Hayes  and  Saskatchewan  Rivers 


Hayes  River 

The  Hayes  River  drains  an  area  cast  of  the  Nelson 
River  and  empties  into  the  Hudson  Bay  a  few  miles  from 
the   mouth   of  the   Nelson. 

The  discharge  of  the  Hayes  River,  metered  on  August 
5,  1913,  at  a  point  four  miles  below  "The  Rock,"  was  3,265 
cubic  feet  per  second.  'The  width  at  this  point  was  252  feet, 
the  maximum  depth  seven  feet,  and  the  greatest  mean  ve- 
locity  in   any  one   section   3.45   feet   per   second. 

"The  Rock"  is  the  lowest  portage  on  the  river,  and 
between  it  and  Swampy  Lake,  35  miles  upstream,  the  des- 
cent occurs  in  short  rapids;  these  are  not  very  steep  but 
the   current   between   them   is    strong. 

The  available  theoretical  horse-power  given  for  two  of 
the  largest  falls  on  this  river  is  6,350  each  under  a  head  of 
35  ft.  There  are  numerous  other  falls  estimated  at  1,500  h.p. 
and  smaller. 

Saskatchewan  River 

The  North  Saskatchewan  and  South  Saskatchewan  rivers, 
uniting  at  the  forks,  form  the  Saskatchewan  River,  which 
after  traversing  part  of  the  province  of  Saskatchewan  and 
Manitoba,  empties  into  the  north-western  part  of  Lake 
Winnipeg. 

On  the  main  Saskatchewan  River  between  Cedar  Lake 
(Manitoba)  and  Lake  Winnipeg,  Grand  Rapid  occurs  in  a 
large  bend  where  the  river  is  about  1,300  feet  wide.  It  af- 
fords good  conditions  for  a  development  with  a  head  of  80 
feet.  The  estimated  capacity  is  41.000  h.p.  Between  the  Red 
Rock  and  Grand  Rapids,  the  river  is  from  600  to  900  feet 
wide.  At  two  other  points  in  this  district  estimated  powers 
of  7,700  h.p.  are  listed.  Four  other  falls  situated  on  the 
main  river  in  the  province  of  Saskatchewan  are  rated  re- 
spectively 10,000,   9,500,   2,700  and  1,900  h.p. 

The  main  river,  as  already  noted,  is  formed  by  the  junc- 
tion of  the  North  Saskatchewan  and  South  Saskatchewan, 
some  30  miles  east  of  Prince  Albert,  Sask.  In  the  immediate 
vicinity  of  the  junction  point  there  are  four  possible  power 
sites  on  the  north  branch  rated  approximately  at  low  water 
capacity  of  3,000,  2,000,  2,000  and  3.000  h.p.  The  only  other 
waterfall  of  any  considerable  importance  on  this  river  in 
tlie  province  of  Saskatchewan  is  on  the  south  branch,  some 
15  miles  north  from  Saskatoon,  where  a  15-foot  head  is 
available  and  a  minimum  of  1.700  h.p.  Some  time  ago  con- 
siderable work  was  done  on  the  construction  of  a  dam  for 
the  development  of  this  power  for  the  city  of  Saskatoon, 
but  the  work  is  at  least  temporarily  abandoned. 

The  north  branch  of  the  Saskatchewan  River  rises  in 
the  Rocky  Mountains  and  traverses  from  west  to  east,  there- 
fore, the  whole  of  the  province  of  Alberta.  There  are  a 
number  of  possible  power  sites,  most  of  which  are  small. 
The  largest  is  that  known  as  Rocky  Rapid,  some  75  miles 
west  of  Edmonton,  where,  with  regulated  river  flow,  it  is 
calculated  28,000  h.p.  could  be  developed.  This  is  much  the 
largest  power  on  this  river  in  the  province,  though  three 
others  are  rated  in  the  neighborhood  of  1,000  h.p.  minimum 
natural  flow. 

The  south  branch  of  the  Saskatchewan  rises  in  the  ex- 
treme southern  part  of  the  province  of  Alberts  and  is  aug- 
mented by  a  number  of  tributaries — the  Red  Deer,  the  Bow, 
Belly,  St.  Mary  and  others.  On  the  Belly  River  midway 
between  Macleod  and  Lethbridge,  there  is  an  estimated  power 


of  1,200  h.p.  On  the  South  Fork  River,  near  the  West 
Kootcnay  Pass,  there  are  three  powers  estimated  at  less 
tlian  1,000  h.p.  each,  minimum  flow.  On  the  Crow's  Nest 
branch,  there  is  a  possible  head  of  40  ft.  and  a  minimum 
development  of  300  h.p.  On  the  St.  Mary  River  and  other 
small  creeks  and  rivers  immediately  north  of  the  boundary 
line  there  are  a  nuniber  of  comparatively  high  falls  of  very 
small  capacity.  One  on  the  St.  Mary  is  rated  at  384  ft.  head, 
with  3,400  h.p.  minimum.  Another  on  Tib  Creek  has  a  fall 
of  349;  another  on  Oil  Creek  has  a  fall  of  250  ft.,  but  the 
minimum  development  is  only  392  h.p.  Other  small  falls  in 
the  district  are  158  ft.,  127  ft.,  and  50  ft.  high,  respectively. 
On  the  Bow  River  tributary  of  the  South  Saskatchewan,  there 
are  a  number  of  falls  of  considerable  size,  varying  in  head 
from  12  to  70  ft.  At  Bassano  there  is  a  drop  of  38  ft.;  at  the 
city  of  Calgary,  a  fall  of  12  ft.;  at  Radnor,  a  fall  of  44  ft. 
and  a  minimum  of  3,500  h.p.;  Ghost  Fall  has  a  head  of  50  ft. 
and  a  minimum  of  4,000  h.p.;  Mission,  a  fall  of  47  ft.  and  a 
minimum  of  3,200  h.p.;  Bow  Fort,  a  fall  of  66  ft.  and  a  pos- 
sible regulated  development  of  11,240  h.p.  Horseshoe  Fall 
has  a  drop  of  70  ft.  and  a  regulated  capacity  of  11.910  h.p.  At 
this  point  the  Calgary  Power  Co.  has  installed  a  capacity  of 
19,500  h.p.  At  Kananaskis  Falls  the  Calgary  Power  Co.  has 
12.000  h.p.  installed.  At  Banff  there  is  a  64-foot  head  and  a 
minimum  development  of  1,500  h.p.  On  the  Elbow  River  there 
is  a  head  of  225  ft.  and  a  minimum  development  of  4,500  h.p. 
possible.  On  the  Kananaskis  River  there  is  a  series  of  falls, 
70,  70  and  45  ft.  On  the  Cascade  River,  a  64-foot  head  with 
a  calculated  regulated  capacity  of  1,450  h.p.  On  the  Spray 
River  a  fall  of  50  ft.  is  available.  On  Lake  Louise  there  is 
already  a  small  C.  P.  R.  plant  in  operation,  generating  about 
130  h.p. 

It  will  thus  be  seen  that  though  the  River  Saskatchewan 
and  its  tributaries  traverse  three  provinces,  there  is  prob- 
ably little  in  excess  of  200,000  h.p.  natural  minimum  capacity 
in  its  many  water-falls.  The  chief  characteristic  of  the 
rivers  that  rise  in  the  Rockies,  is  the  extreme  variation  be- 
tween maximum  and  minimum  discharge — sometimes  as  great 
,is  200  to  1 — and  the  sudden  rises  that  occur  in  these  streams. 
The  North  Saskatchewan  and  South  Saskatchewan  receive 
the  greater  portion  of  their  flow  from  the  mountains  and  are 
aflfected  by  extremes  of  temperature  in  the  high  altitudes. 
In  these  rivers  and  in  the  main  Saskatchewan  the  discharge 
varies  greatly  during  the  year;  high  water  and  floods,  due 
to  warm  rains  and  hot  weather  in  the  mountains,  usually 
occur  during  July  and  .August,  while  the  low  flow  occurs 
during  February  and  March.  This  also  applies  to  their 
mountain  tributaries  and  consideration  of  this  is  a  factor 
of  vital  importance  in  designing  hydro-electric  developments 
on  these  streams.  At  The  Pas  the  range  between  these  two 
periods  is  ordinarily  some  15  feet,  which,  at  Grand  Rapid,  is 
gradually  lessened,  to  from  four  to  five  feet,  with  an  extreme 
of  some  six  feet.  During  the  spring  break-up,  the  field  ice 
of  Lake  Winnipeg  occasionally  becomes  jammed  at  the 
mouth  of  the  river,  damming  the  outlet  and  causing  rise  at 
the  lake  of  from  12  to  15  feet. 

It  is  thus  exceedingly  diflScult  to  form  an  estimate  of 
any  of  the  powers  on  this  river.  Under  regulated  flow  pos- 
sibly a  million  horse  power  or  more  is  available.  It  would 
appear,  however,  that  the  development  of  the  waterfalls  must 
wait  a  general  scheme  of  regulation  which  would  be  far  too 
expensive   for  any   single   municipality  to   undertake. 
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Practical 


for  the  Contractor 


that  may  save  him  time  and  money.     If  you  know  any  labor-saving  scheme, 
send  it  in — preferably  with  illustrations.     We  will  pay  for  all  accepted  articles. 


Special  Form  Supports  Provide  Storage 
Within  Building 

WHEN  the  recently  completed  mail-order  build- 
ing-of  the  Robert  Sim])son  Company,  Mutual 
Street,  Toronto,  was  under  construction.  Mu- 
tual  Street,   which    was    the   only   adjoining 
tlioroughfare,  had  to  be  kept  open  for  traffic.     As  the 
site    was    completelv    occupied    by    the    building,    tiiis 


Widely  spaced  bents  instead  of  plain  shoring  provide  storage  space 
during  construction. 

meant  that  storage  space  for  sand,  gravel,  and  cement 
had  to  be  )M-ovided  within  the  building  itself.  'J"o 
secure  sufficient  room  specially-designed  torm  supjjorts 
were  employed  on  the  ground  floor,  with  timber  beni?< 
providing  a  wide  spacing  for  storage.  .\s  the  gronrld 
floor  storey  height  was  18  ft,  9  in.  and  there  was  no 
basement,  these  l^ents  were  quite  applicable,  and  found 
as  economical  as  ordinary  shoring.  The  accompanying 
sketch  indicates  the  arrangement.  The  ])ents  were  con- 
structed on  the  job,  and  -were  all  alike.  They  were 
erected  on  2  in.  jjlank  ca])s,  resting  on  short  4  in.  .\  6  in. 
shores,  which  were  placed  and  then  cut  off  to  grade. 
The  bents  were  ta])ered,  giving  a  space  between  the 
bents  of  11  ft.  at  the  top  and  17  ft  .at  the  bottom.  This 
bent  construction  was  carried  t)ut  for  a  width  of  six 
bays,  thus  ])ro\'iding  six  passages  facing  the  street, 
which  were  carried  through  for  a  depth  of , three  bays. 
At  the,  end  of  the  aisles  the  fourth  bay  was  arranged 
lengthwise  for  the  whole  width  of  six  bays.  Each 
passage  was  17  ft.  wide  and  7'^  ft.  long,  with  a  storage 
capacity  of  250  yards.  Teams  wt)uld  drive  from  the 
street  into  any  of  the  first  five  bays  and  dump,  return- 
ing by  the  connecting  passage  and  the  sixth  bay,  which 
was  reserved  for  return  only.  Two  bays  were  used 
for  sand,  two  for  stone,  and  one  for  cement.  The  total 
storage  capacity  was  thus  1,230  3'ards. 


New  Bridge  Design  Saves  Concrete 

IN   the  solid  flat  slab  reinforced  concrete  highway 
bridge  the  great  weight  of  concrete  contained  is 
serious,  for  several  reasons.     A  great  proportion 
of  the  liridge's  strength  is  required  to  carry  the 
weight  of  the  superstructure,  in  many  cases  only  30 
per  cent,  of  the  strength  being  available  for  live  load 
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support.  Another  disadvantage  is  the  difficulty  of 
supporting  the  concrete  when  pouring  in  the  forms. 
In  many  cases  insufificient  supjxjrt  has  been  su])plied, 
and  the  tem])orary  false  work  has  settled  under  the 
load  of  the  concrete,  resulting  in  actual  damage  to  the 
strength  of  the  l)ridge,  as  well  as  giving  an  unsightly 
api)earance  to  the  structure.  The  Minne.sota  State 
Highway  Commission  has  designed  a  new  type  of 
construction,  illustrated  herewith,  which  is  more  eco- 
nomical than  the  flat  slab  suiJerstructure,  as  well  as 
being  lighter  and  thereby  avoiding  some  of  the  difli- 
culties  encountered  with  the  solid  slab. 

I'he  new  type  is  cored  out  on  the  under  side  bj' 
semi-circular  arches  of  corrugated  metal,  which  form 
longitudinal  reinforced  concrete  tee-beams,  with 
cross  beams,  as  shown  in  the  figure,  which  is  a  plan 
for  a  half-size  model  of  a  23-foot  span,  18-foot  road- 
way bridge.  This  type  uses  one  third  less  concrete 
than  the  flat  slab  designs,  and  the  forms  are  cheaper, 
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G.^L.  of  FocK^tvfy 
\  Plon  showing  Ginder  Peinfo'X.emen+  5  Sec^"ioi  1    of 

flbi/^rneri+  above  Footing 

Underside  of  bridge  cored  out  by  removable  semi-circular  arches 
of  corrugated  iron. 

as  the  corrugated  metal  arches  are  removed  after  the 
concrete  has  set,  and  can  be  used  repeatedly. 

To  test  this  type  of  construction  a  half-size  model 
bridge  was  built  according  to  the  dimensions  shown 
and  subjected  to  severe  loading.  The  result  showed 
this  economical  design  has  sufficient  stength  to  carry 
with  perfect  safety  a  20-ton  load  with  13  tons  on  one 
axle  on  a  full-size  bridge,  as  is  required  by  the  Minne- 
sota law. 


Messrs.  S.  B.  Coon  &  Son,  architects.  Toronto,  announce 
that  they  have  removed  their  offices  from  the  Ryrie  Building 
to  No.  810  Excelsior  Life  Building. 
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Explosive  Thawing  Methods 

DV  NAMI'I"!'"  vvIrii  crystallized  or,  as  is  common- 
ly said,  frozen,  is  less  efficient,  since  it  becomes 
less  sensitixc  to  sliock.  Frozen  dynamite,  on 
other  hand,  is  danfjerous,  becanse  vij^orous 
Iriclion  may  cause  it  to  explode.  In  cold  weather  it 
must  lie  thawed  before  tisinj^f,  a  i)rocess  which  is  not 
danj^erous  if  carried  out  alonj^  apnroved  lines.  Acci- 
dents that  have  happened  in  thawinj^  are  chieHy  due  to 
the  use  of  improper  or  imprudent  methods. 

Three  different  kinds  of  dynamite  are  on  the  market 
— the  ordinary  dynamite,  freezinj^  between  46  decrees 
]'.  and  52  deforces  F. ;  the  low-freezinj^  dynamite,  freez- 
inj;-  below  35  def^rees  F.,  and  the  non-freezinj^  dyna- 
mite, freezinj,^  below  10  dej,n-ees  F.  In  thawing,  indir- 
ect heat  should  be  applied  slowly.  Sticks  should  not 
i)e  placed  near  a  source  of  direct  heat,  such  as  a  boiler, 
fire,  steam  pi|)e,  hot  water,  or  even  in  the  direct  rays  of 
the  sun.  The  employment  of  body  heat  is  also  attended 
with  dans^er. 

.Small  quantities  of  dynamite  may  be  thawed  by 
using  a  water-jacketed  vessel  with  water  not  above  130 
degrees  F.  The  cartridges  should  not  be  put  directly 
in  the  water,  l)ut  the  thawing  should  dei)end  on, trans- 
mitted heat.  .\  manure  bo.\,  consisting  (jf  a  tight  bo.\ 
surrounded  by  18  inches  or  so  of  fresh  manure,  is  suit- 
able for  the  thawing  of  a  considerable  quantity  of  the 
expl(jsive,  and  the  method  is  cheap  but  slow-. 

The  most  satisfactory  and  the  .safest  means  of  thaw- 
ing exjilosives  is  by  steam.  Ivxhaust  steam  is  usually 
available,  but,  in  any  case,  the  ])ressure  should  not  ex- 
ceed three  pounds.  The  thaw-house,  besides  l)eing  iso- 
lated, should  be  well  jjnjtected  from  the  cold  and  well 
ventilated.  Racks  should  be  arranged  for  the  cart- 
ridges, and  must  be  distant  from  the  heating  coils.  Mot 
water  coils  are  ap])licable  in  thaw-houses,  but  the  same 
precautions  must  be  taken.  Further,  the  heater  must 
be  at  least  12  feet  from  the  building  in  which  the  ex- 
plosives are  being  thawed.  Hot  water  has  some  advan- 
tage, in  that  it  ])rovides  a  very  uniform  heat. 

Hot  air,  although  frequently  employed,  is  not  com- 
pletely satisfactory.  The  heat  is  difficult  to  regulate, 
and  there  is  always  danger  of  defects  in  the  chimney 
occurring,  giving  passage  to  gases  and  smoke  and 
sometimes  Hame.  The  stove  must  be  at  least  12  feet 
from  the  thaw-house.  Electric  heaters,  resistance  or 
lam])  type,  are  more  satisfactory  than  stoves  for  jiro- 
ducing  hot-air  circulation,  but  this  method  is  more 
wasteful  and  less  safe  than  low  pressure  steam.  I.^an- 
ger  from  sparks  and  Hashes  is  always  present. 

Underground  thaw-houses,  as  sometimes  used  in 
mine  work,  should  be  located  in  an  out-of-the-way  drift, 
in  such  a  way  that  accidental  ex])losion  would  not  cut 
otif  the  escape  of  the  men  working  in  the  mine.  -V 
very  serious  danger  to  men  working  in  such  a  thaw- 
house  is  lightning. 


John  llavman  &  Sons  have  purchased  a  half-yard 
batch  mi.xer  from  the  Eondon  Concrete  .Macliinery 
Company',  to 'be  used  in  the  erection  of  the  new  theatre 
to  be  built  bv  the  Canadian  Thcitrcs.  lid.,  at  Mont- 
real. 


Trade  Publication 
The  Hydrated  Lime  Bureau  ha.s  issued  a  bulletin,  "Mod- 
ern Methods  in  Concrete  Construction,"  referring  to  the 
use  of  hydrated  lime  in  concrete.  It  contains  letters  from 
various  prominent  engineers  and  contractors,  outlining  their 
experiences^  with  hydrated  lime  in  their  actual  tield  practice 
on  large  and  important  concrete  operations.  This  bulletin 
will   be   supplied   gratis   on    request. 


Mainly  Constructional 

East  and  West— From  Coast  to  Coast 


The  Eondon  Concrete  Xraciiinerv  Lompanv  iia\e 
secured  the  contract  to  sujiply  Messrs.  1).  Jannison  \ 
Son  with  a  half-yard  Eondon  batch  mixer,  to  be  used 
in  building  the  Spanish  River  I'ulp  and  I'aper  .Mills  at 
Sturgeon  I'^alls. 


The  local  contracting  offices  of  the  Dominion  Bridge 
Company.  Lachine,  have  been  removed  to  Rooms  803-805, 
28",   Beaver  Hall   Hill,   Montreal. 

During  the  month  of  April  there  were  21  buildinK  per- 
mits issued  in  F'ettrboro,  Ont..  at  a  value  of  $IH,910,  as  com- 
pared with  17  in  .\pril.  19l«.  at  a  v;duc  of  $39,81.'}. 

Work  on  the  I'apc  .'\venue  extension  of  the  Toronto 
Street  Railway  is  progressing  as  rapidly  as  possible.  Over- 
head work  is  nearly  completed  and  delivery  of  rails  and 
curves   is  to  be  made  in  June. 

The  Steel  Company  of  Canada  is  having  i.^.,  v./iicretc 
docks  built  at  its  ore  docks  at  Point  Edward.  Ont.  The  work 
will  be  carried  out  at  a  cost  of  about  $20,000,  and  will  greatly 
increase  the  efficiency  of  the  docks. 

Twelve  steel  road  drags  have  been  purchased  by  the 
council  of  Waterloo  Township,  Ont.  Six  have  been  shipped 
to  Kitchener  by  the  Sawyer-Massey  Company,  and  an  equal 
number  to  Preston  for  the  southern  division  of  the  township. 
Carrierc  Roberge,  Limited,  is  the  name  of  a  company 
incorporated  with  a  capital  of  $4it.OOO.  to  deal  in  stone,  ce- 
ment, concrete,  lime,  brick,  tiles  and  other  construction 
materials,  and  to  acquire  the  business  of  Roberge  and  Girou.x. 
Chateau   Richer.   Co.   Montmorency.   P.Q. 

The  building  permits  issued  in  Vancouver  for  .\pril  this 
year  number  49.  and  are  valued  at  $73,824,  as  compared  with 
38  at  a  value  of  $64,60.';  for  the  same  month  in  1916.  The 
total  for  the  first  four  months  of  the  year  is  168  permits, 
valued  at  $233,364,  while  in  the  same  period  last  year  there 
were  132  permits  issued,  at  a  value  of  $3.>s,3.'>0. 

Mr.  George  McNamee,  of  Montreal,  secretary  of  the 
Dominion  Good  Roads  Association,  will  be  invited  to  Ham- 
ilton, Ont.,  to  look  over  the  accommodation  which  the  city 
can  provide  for  a  good  roads  convention,  should  it  be  de- 
cided to  accept  the  invitation  to  hold  the  next  Canadian  and 
International  Good   Roads  Congress  in   Hamilton. 

The  building  permits  issued  in  St.  John,  N'.B..  during 
the  month  of  April  total  $24,.'iOO  in  value,  compared  with 
$46,800  in  the  same  month  last  year,  a  decrease  of  iaa-IOO. 
The  total  for  the  first  four  months  of  the  year,  however, 
shows  a  large  increase  over  the  corresponding  period  in 
1916.   the  figures  being  $388,000,   as   against   $81,600. 

The  Copeland-Inglis  Shale  Brick  Company.  Birming- 
ham, .Ma.,  has  become  a  licensee  of  the  Dunn  Wire-Cut  Lug 
Brick  Company  of  Connealut.  Ohio,  and  will  henceforth  make 
wire-cut  lug  paving  brick.  This  is  one,  of  the  largest  and 
most  important  paving  brick  concerns  in  the  South.  Mr. 
Beattic  .\.  Inglis  is  vice-president  and  treasurer  and  Mr.  W. 
L.iwton   Inglis  is  secretary. 

Ihe  biiilding  permits  issued  in  the  city  of  London.  Ont.. 
.hiring  the  month  of  April  (his  year  number  140.  and  arc 
valued  at  $84,290.  as  compared  with  138  permits  in  the  same 
month  last  year,  valued  at  $8a,5i0.    For  the  first  four  months 
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of  the  year  the  total  is  235  permits  at  a  value  of  $163,330. 
This  compares  with  -212  permits  durinR  the  corresponding 
period  last  year,  valued  at  $160,765. 

An  elaborate  and  well  equipped  theatre  is  being  erected 
at  the  Whitby  Hospital  for  the  Insane  which  is  being  turned 
over  to  the  Military  Hospital  Commission  to  t^ke  care  of 
convalescent  soldiers.  When  the  main  hall  is  completed, 
professionals  will  be  engaged  regularly  to  play  at  the  theatre 
for  the  entertainment  of  the  soldiers.  The  building  v/ill  seat 
1,300  persons.  The  stage  will  be  40  ft.  wide,  the  whole  audi- 
torium being  70  ft.  in  width. 

Permits  for  030  new  buildings  having  a  total  value  of 
$594,653  were  issued  in  the  city  of  Toronto  during  the  month 
of  April  this  year,  as  compared  with  441  new  buildings,  hav- 
ing a  total  value  of  $457,646,  during  April,  1916.  New  build- 
ings for  which  permits  have  been  granted  during  the  first 
four  months  of  1917  are  valued  at  $1,997,557,  as  compared  with 
new  buildin.gs  worth  $1,131,435  in  the  first  four  months  of 
1916. 

The  Good  Roads  Commission  of  the  province  of  Quebec 
have  accepted  the  tender  of  Messrs.  Langaniere,  Houde  & 
Company,  of  Grondines,  for  the  building  of  a  bituminous 
macadam  pavement  between  the  city  limits,  on  St.  Foye 
Road,  and  St.  Augustin — a  distance  of  about  10  miles,  on 
condition  that  the  contractors  use  Ubane  asphalt,  and  that 
the  municipalities  give  their  sanction  to  the  work.  The  ten- 
der of  this  firm  was  the  lowest  received. 

The  cost  of  widening  the  Toronto-Hamilton  Highway 
from  Etobicoke  Creek  to  the  city  limits  of  Toronto  has  been 
apportioned  by  the  Ontario  Railway  and  Municipal  Board  as 
follows,  the  total  estimated  expenditure  being  $314,771:  The 
Highway  Commission,  $100,489,  or  31.92  per  cent.;  the  city 
of  Toronto,  $70,543,  or  23.41  per  cent.;  the  village  of  Mimico, 
.$69,094,  or  31.95  per  cent.;  New  Toronto,  $52,394,  or  16.64  per 
cent.;  Etobicoke  Township,  $22,251,  or  7.08  per  cent. 

Work  has  recently  been  started  on  a  new  C.  P.  R.  station 
at  Dryden,  Ont.,  the  contract  being  in  the  hands  of  J.  H. 
Simmons,  of  Winnipeg.  The  building  will  be  136  ft.  long 
and  33  ft.  wide.  It  will  contain  a  general  waiting  room,  27 
X  22  ft.,  office,  18  X  32,  baggage  room,  15  x  22,  freight  shed, 
73  X  23.  The  structure  will  be  one  storey,  11  ft.  high  to  the 
ceiling,  and  a  5-foot  awning  will  project  all  around  it.  A 
concrete  basement  for  the  heating  apparatus  will  be  con- 
structed under   the  office  portion. 

The  Works  Committee  of  St.  Catharines,  Ont.,  at  a  re- 
cent meeting  of  the  city  council  presented  »  report  re- 
commending the  laying  of  concrete  sidewalks  on  sections 
of  the  following  streets:  Elberta  Ave.,  Main  St.,  Leeper  St., 
McDonald  St.,  Highland  Ave.,  Vale  Ave.,  Russell  Ave., 
Brighton  Ave.,  Trapnell  St.  Pavements  are  recommended 
on  John  St.  from  Queenston  St.  to  Seneca  St.;  on  Cherry 
St.,  from  Ann  St.  to  Trafalgar  St.,  and  on  Ontario  St.  from 
Welland  Ave.  to  N.  S.  &  T.  Ry.  tracks.  The  installation 
of  a  vitrified  tile  sewer  on  Geneva  St.,  between  Russell  Ave. 
and  St.  Patrick  St.,  is  also  advised  in  the  report. 

If  the  city  of  Brantford,  Ont.,  wishes  to  have  a  vehicular 
subway  at  St.  Paul's  Avenue,  it  will  have  to  bear  the  greater 
share  of  the  cost,  according  to  the  decision  of  the  Dominion 
Railway  Board.  The  board  is  willing  to  grant  an  order  for 
such  a  subway,  but  the  city  will  have  to  bear  all  the  cost 
additional  to  that  which  it  would  cost  to  place  a  pedestrian 
subway  at  this  point.  For  a  pedestrian  subway  only  the 
Grand  Trunk  Railway  would  have  to  pay  $4,800.  The  board 
would  allow  a  sum  not  exceeding  $5,000  tc  go  towards  the 
cost,  from  the  railway  grade  crossing  fund,  and  as  the  esti- 
mated cost  of  the  subway  is  $45,000,  the  outlay  required  by 
the    city   would    be    $35,200. 


Personal 

Mr.  G.  L.  Wallace  has  been  appointed  by  the  Toronto 
Board  of  Control  as  structural  engineer  in  the  City  Archi- 
tect's department,  taking  the  place  of  Mr.  R.  J.  Fuller,  who 
has  resigned. 

Mr.  Guy  Robert  Ramsey,  Assoc.  M.  Am.  Soc.  C.  E.,  of 
Orlando,  Florida,  has  joined  the  engineering  stafT  of  the 
Dunn  Wire-Cut  Lug  Brick  Company  of  Conneaut,  Ohio,  and 
will  be  division  enginer  for  the  southern  states,  with  head- 
quarters at   .'\tlanta,   Ga. 

Mr.  P.  Philip,  who  for  seven  years  has  been  assistant 
in  the  city  engineer's  department  oi  Vancouver,  has  now 
resigned,  having  been  appointed  supervising  engineer  for 
District  No.  3  by  the  provincial  government.  In  this  capa- 
city he  will  have  charge  of  road  and  bridge  construction. 

Mr.  Walter  J.  Francis.  M.C.S.C.E.,  Montreal,  has.  been 
cn,gaged  by  the  Saskatchewan  Government  to  investigate  the 
construction  of  the 'bridges,  highways,  and  roads  recently 
built  in  the  province.  This  is  in  connection  with  a  Com- 
mission appointed  to  deal  with  the  matter.  Mr.  Francis  is 
now  in  Rc.gina. 

Mr.  Geo.  McKnight,  city  engineer  of  Fredericton,  N.B., 
has  tendered  his  resignation  and  requested  that  he  be  re- 
lieved of  his  duties  as  soon  as  possible.  The  principal  rea- 
son for  Mr.  McKnight's  giving  up  office,  it  is  stated,  is  be- 
cause he  considers  the  funds  allowed  to  his  department  alto- 
gether inadequate  for  the  work  to  be  carried  on. 

Mr.  B.  E.  Michel  will  be  Kitchener's  new  city  engineer, 
according  to  the  decision  of  the  city  council  at  a  recent 
meeting.  He  takes  the  place  of  Mr.  H.  Johnston,  whose 
resignation  is  requested,  but  against  whom  no  charges  of  in- 
competency are  preferred.  The  new  engineer  is,  however, 
being  engaged  at  a  smaller  salary  than  that  received  by 
Mr.  Johnston. 

Gunner  Roger  Allan  Macdonald,  son  of  Mr.  and  Mrs. 
J.  R.  Macdonald,  of  Stratford,  Ont.,  has  been  wounde'd  and 
is  reported  seriously  ill,  suflferrng  from  a  gunshot  wound  in 
the  head.  Gunner  Macdonald  enlisted  over  a  year  ago  with 
the  54th  Battery  in  Toronto  and  had  been  serving  with  the 
6th  Battery  at  the  front  for  several  months.  He  had  just 
received  the  degree  of  B.A.Sc.  from  the  University  of  Toronto 
before  he   enlisted. 


Wettlaufer  Bros.  Secure  Contracts 

Wettlaufer  Bros,  advise  that  they  were  awarded  con- 
tract by  the  city  of  Ottawa  for  one  No.  2  Elevated  Road  Pav- 
ing Mixer,  with  gravity  chute.  This  firm  also  report  that 
the  Fredericton  Concrete  Company,  of  Fredericton,  N.B.,  has 
placed  contract  with  them  for  a  complete  plant  of  tile,  sewer 
pipe  and  brick  making  machinery,  which  consists  of  special 
automatic  mixers,  screens,  elevators,  crushers,  crushing  rolls, 
tile  and  sewer  pipe  machines,  and  power  brick  presses,  brick 
and  tile  cars.  This  plant  is  now  in  operation,  and  is  manu- 
facturing all  concrete  products  under  special  steam  process. 
It  is  the  only  plant  in  operation  today  in  the  Maritime  Pro- 
vinces, manufacturing  concrete  pipe,  brick  and  tile,  with 
power  machinery.  Wettlaufer  Bros,  are  now  preparing  their 
fourth  shipment,  to  be  despatched  to  Paris,  France,  consist- 
ing of  41  pieces,  mixers,  brick  presses,  block  machines,  tile 
machines,  etc. 


Mr.  S.  R.  Sheldon,  vice-president  and  chief  engineer  of 
Sheldons,  Limited,  Gait,  Ont.,  manufacturers  of  fans,  re- 
cently passed  away.  The  late  Mr.  Sheldon  was  originally 
with  the  McEchren  Ventilating  Co.,  but  later  the  busi- 
ness was  taken  over  by  him  in  partnership  with  his  brother. 
Mr.  W.  D.  Sheldon,  and  some  years  ago  incorporated  as 
Sheldons    Limited. 
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The  r;q)i(l  headway  made,  stands  as  a  record  in 
American  tunnelin^^  methods,  l-'tiropean  methods  have 
always  proved  speedier  tiian  those  adopted  on  this 
side  of  the  Atlantic,  but  the  lack  of  the  abundant  cheap 
labor  that  makes  the  application  of  these  methods  in 
luirrjpe  possible  at  low  cost  precludes  similar  headway 
in  America,  unless  at  an  exorbitant  expense.  The 
^rowinj,-^  traffic  coufjestion  of  this  division  of  the  Cana- 
dian Pacific  Railway  lines  can  ))e  thanked,  in  part  at 
least,  for  the  speed  that  was  exhibited.  This  fact  led 
the  railway  officers  t(}  regard  the  time  of  completion  as 
more  important  than  any  other  consideration,  and  in 
letting  the  contract  the  guarantee  of  completion  in  the 
sht)rtest  time  carried  more  weight  than  the  cost. 


HUGH  C.  MacLEAN,  Winnipeg,  President, 
THOMAS  S.  YOUNG,  General  Manager. 
HEAD  OFFICE  -  347  Adelaide  Street   West,  TORONTO 

Telephone  A.  2700 -j-.^    ,^,g^.j    ^j,^.    „,„^.,hv    demanded    by    the    railway 

.,^»,^„x,.T      ^,    ~,         77-    «„„„     ,,„  t>      J    r  T_j  methods  somewhat  removed  from    the    conventional 

MONTREAL  -  Telephone  Mam  2299  -  119  Board  of  Trade  ^^^^^  ^b^iouslv  a  necessity.     In  this  work,  therefofe, 

WINNIPEG  -  Tel.  Garry  856  -   Electric  Railway  Chambers  ^.^  g^^  ^j^^.  adoi)lion  of  bold  innovations  that  are  dis- 

VANCOUVER    -    Tel.  Seymour  2013     -     Winch  Building  tinct  advances  in  t'le  science  of  rf)ck  tunneling.     For 

NEW  YORK  -  Tel.  3108  Beekman   -   1123  Tribune  Building  these  radically  novel  methods  credit  is  due  to  Mr.  A. 

CHICAGO  -  Tel.  Harrison  5351   -   1413  Gt.  Northern  Bldg.  \l-    Dennis    .superintendent  of  the  contractors.    Foley 

T^xTT^r^xT   r-xrr.                                     ,.  r.         .  c.      .  cw  Hrothers,  \\  elclj   &  Stewart,  and  Mr.  J.  O.  Sullivan, 

LONDON,  ENG. 16  Regent  Street  S.W.  ^^.^^  engineer  of  the  C.P.R.  Western  lines,  whose  col- 

SUBSCRIPTION  RATES  laboration  resulted  in  the  perfected  scheme  of  attack. 

Thev  did  not  hesitate  to  throw  precedent  aside  if  by 
Canada  and  Great  Britain,  $8.00.  U.  S.  and  Foreign,  $3.00.  ^j^^j^;^^  ^.^  ^^^^  ^^.^.^.^  succeeding  in  accomplishing  the 
Smgle  copies  10  cents ^^^  desired  end  in  a  more  efficient  manner,  which  meant  in 

Authorized    by    the    Postmaster    General    for    Canada,    for   transmission  this  Case  a  morC  speedy  manner.      The  rapidity  of  hea.I- 

as  second  class  matter,  wav  was  a  rcsult  of  the  Combination  ot  two  elements 

„  »^'"'if''^?'  «cond  class  matter  July  18th   1914,  at  the  Postoffice  at  — '           niodc  of  heading  attack  aiul  a  revised  plan  of 

BufTalo,  N.   Y.,  under  the  Act  of  Congress  of  March  3,  18i9.  t              ■        ,     ,              ,•      •                                  • 

enlargement.    In  each  of  these  distinct  progress  i^^  evi- 

Alphabetical  Index  of  Advertiiera  dent  upon  the  practice.s  heretofore  accepted. 

Pa^e  16  The  pioneer  bore,  inaugurated  as  an  experiment. 

'                          ~  was,  it  will  be  remembered,  looked  upon  with  distrust 

V«'-  3' May  23.  '9'? ^*- "  by  many  authoritative  tunneling  engineers.     They  re- 

~~~~~                                                                    ~  garded  its  efficacy  as  questionable  because  it  did  not 

Principal    Contents                        Page  follow  the  precedent  .set  by  prior  rock  tunneling.     Hut 

Editorial "•'  the  initiative  of  the  engineers  produced  results,  and  the 

,        .    ,    ,               ,,  ,,         ...         ,                                       ,.,  exi)eriment  made  good — just  how  good  the  actual  time 

Amtnca  .s  Longest   Railway    1  iiniul t>l  ,,    "               .             cc    ■      ^        ■  j                 t      ,.1           ••   1             .1 

figures  give  sufricient  evidence.     In  the  article  on  the 

A  Tcn-Storcy  Warehouse                                                           IVJ  Connaught  Tunnel,  printed  elsewhere  in  this  issue,  the 

The  Tallest  Chimney  in  the  Wurld 4">'.>  advantages    that    accompanied    the    adoption    of    this 

Repairing  liestroyed   Brid.ues 4r>o  scheme  are  outlined  and.  in  a  word,  the  chief  argument 

Standardised  Steel   Frame  lon.stiucti,.,, 401  *»   !*« /^vor  .scems   to  be  that   it   was   possible   for   the 

main  heading  ])rogress,  enlargement  drilling,  blasting. 

Cemenl  Concrete  Roadways  ol   Onlano                                      H„i  .^^^^  niucking  to  be  operating\-ontinuously  and  simul- 

Kiitheiiian  Catholic  Church 104  taneously  without  interference.    All  fears  as  to  the  de- 

I'ractical  Hints  for  the  Contractor 4i>.5  velopincnt  of  dangerous  internal   pressure  condition- 

.Mainly  cOnstnictional                                                          100  through  the  proximity  of  the  pioneer  l)ore  to  the  main 

tunnel  proved  groundless. 

j^                                        ,_,            1    »/t     1      J  l'"^  enlargement  operations   further  demonstrated 

Record    Breaking     lunnel    Methods  the  success  of  progressive  idea.s.     The  adoption  ot  a 

Ti  I  I",  ccinipletiun  of  liie  Coitnaught  Tunnel  a  few  central  heading  of  such  size  as  .to  permit  radial  drilling 
months  ago  draws  the  curtain  on  what  is  with-  for  the  final  enlargement  proved  well  worth  while,  as 
out  doulit  the  most  notable  achievement  in  the  the  speed  of  driving,  averaging  16  to  .JO  feel  daily,  con- 
art  of  tunneUng  ever  accomplished  on  the  Am-  stituted  a  record.  The  enlargement  by  bla.sting  in 
ericaa  continent.  Tlie  raiiiditv  with  which  operations  rings  on  planes  perpendicular  to  the  tunnel  axis  made 
were  carried  out  was.  possiblv.  the  most  outstanding  f'T  phenomenal  i)rogress  and.  although  an  innovation. 
characteristic  of  the  work.  Tti  complete  a  rock  tunnel,  '^d  to  ab.solute  success, 
live  miles  long,  in  jiractically  three  years,  under  condi-  »  »  « 
tions  not  by  any  means  easy,  i.s  an  undertaking  that 
might  well  be  termed  a  lirilliant  success.'  That  the  con- 
tract was  comi>lcted  elexen  months  ahead  of  the  allow- 
able date  is  a  splendid  tribute  to  the  organizations  that 
have  had  this  matter  in  hand.  They  were  facilitated 
in  their  progress  by  a  sufficient  backing  of  money  and 
aiilhority,  coupled  with  a  free  hand,  and  during  the 
whole  time  no  strikes  or  interruptions  occurred  to  mar 
the  continuity  of  their  plans. 


X'ot  only  in  the  actual  methods  of  heading  and  en- 
largement driving  was  success  apparent,  Kut  likewise 
in  the  co-ordination  of  operations  and  their  planning  in 
such  a  way  as  to  obviate  o\erlapping  and  mitigate 
delays  The  speed  of  the  undertaking  was  further  ac- 
celerated by  the  scheme  of  payment  which  provided  an 
inducement  for  rapidity  of  work  The  bonus  scheme 
outlined  in  our  article  adequately  compensated  the 
workmen  for  any  extra  spurts  they  might  exhibit,  and 
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offered  an  ample  incentive  for  speedy  results.  By  mak- 
ing the  gang  rather  than  the  individual  the  unit,  and 
having  the  bonus  paid  to  the  gang,  the  system  suc- 
ceeded in  securing  the  maximum  efforts  from  the  men 
as  the  gang  took  upon  itself  the  responsibility  of  cor- 
recting its  tardy  or  incompetent  members. 

An  insight  into  the  progress  in  the  art  of  tunneling 
can  be  no  better  gained  than  by  a  perusal  of  the  Con- 
nanght  Tunnel  methods.  Radical  as  they  may  have 
seemed  three  years  ago,  their  success  is  their  future 
recommendation.  Engineers  throughout  the  world 
have  watched  with  a  great  deal  of  expectancy  the  re- 
sults attending  these  experiments.  Their  eyes  have 
been  opened  because  the  ex]>eriments  have  made  gcjod. 
Because  they  have  made  good,  the  stereotyped  pro- 
cesses are  doomed  to  revision  at  least,  and  the  success 
at  Rogers  Pass  will  be  an  incentive  for  still  furthe; 
progress  in  this  very  imi)ortant  branch  of  engineering. 


Better   Building   Reports 

NOW  that  the  building  season  in  Montreal  has 
commenced  jn  earnest,  it  is  evident  that  it  will 
be  an  improvement  on  last  year.  More  activ- 
ity has  lately  been  shown,  and  although  the 
])ermits  do  not  indicate  any  substantial  increase  in 
number,  the  average  value  oi  the  buildings  is  con- 
siderably higher  than  in  1916.  The  total  gain  for  the 
four  months  is  about  $700,000,  and  this  des])ite  a  con- 
siderable rise  in  most  classes  of  building  material.  The 
greater  number  of  permits  is  for  apartments  and  fiats, 
which  are  in  demand,  on  account  of  an  influx  of  popu- 
lation, due  to  munition  work,  fn  the  neighbouring 
citj'  of  Maisonneuve  it  is  officially  stated  that  the  re- 
cjuirements  in  the  way  of  residences,  chiefly  for  work- 
ing people,  far  exceed  the  supply,  and  the  city  are 
anxious  to  encourage  building  of  this  character.  The 
reports  from  different  i)arts  of  the  province  are  fairly 
good,  and  it  looks  as  if  the  agricultural  districts  in 
l)articular  will  have  a  satisfactory  building  season,  al- 
though the  municipalities  are  nf>t  spending  large  sums 
on  municipal  work,  except  where  it  is  absolutely  neces- 
sary. The  very  sharp  advance  in  the  price  of  lum- 
ber and  also  its  scarcity  is  a  factor  which  has  to  be 
taken  into  account  in  considering  the  prospects  of 
building  and  contracting  work. 

Thrift  in   Municipal   Expenditures 

IT  is  evident  that  the  financial  conditions  at  the 
present  time  are  unfavorable  to  the  carrying  out 
of  municipal  enterprises,  as  the  Canadian  bond 
market  is  non-receptive,  and  now  that  the  United 
States  has  entered  the  war,  the  outlook  is  more  un- 
promising than  ever,  owing  to  the  demands  which  are 
being  made  by  the  United  States  Government  for 
capital.  Attention  is  called  to  this  fact  in  a  statement 
submitted  to  the  Toronto  board  of  control  by  Works 
Commissioner  Harris  and  City  Treasurer  .Bradshaw, 
in  which  it  -is  pointed  out  that  the  city  has  not  made 
a  sale  of  bonds  since  last  November,  owing  to  the 
unfavorable  situation,  and  it  is  urged  that  the  most 
rigid  economy  must  be  practised.  These  officials  point 
out  that  a  number  of  works  are  proceeding  which  were 
commenced  some  two  or  three  years  ago,  and  which 
the  city  is  obligated  to  complete,  and  some  of  them 
have  not  been  financed  as  yet.  These  and  other  works 
which  have  recently  been  carried  through  on  tempor- 
arily borrowed  capital,  together  with  war  expendi- 
tures, will  require  that  the  city  borrow  in  the  neigh- 


borhood of  nine  million  dollars.  "It  is  absolutely  es- 
sential, therefore,"  they  continue,  "because  of  the  fore- 
going conditions,  and  also  because  of  the  present  heavy 
capital  indebtedness  of  the  city,  and  the  debt  charges 
associated  therewith,  that  we  shall  not  embark  upon 
any  new  capital  expenditure  whatever,  unless  legally 
compelled  to  do  so.  It  is  realized  that  there  are  many 
undertakings  which,  if  conditions  were  normal,  and 
if  our  finances  would  warrant,  should  be  proceeded 
with,  but  we  must  recognize  that  conditions  are  not 
normal ;  that  we  are  in  a  period  of  financial  uncer- 
tainty, and  that  our  present  financial  conditions  do  not 
encourage  us  to  add  to  our  already  heavy  burdens." 


Summer    Plans   of  Saskatchewan   C.S.C.E. 

AT  the  regular  May  meeting  of  the  Saskatchewan 
Branch  of  the  Canadian  Society  of  Civil  En- 
gineers— this  name  has  now  been  approved  by 
the  parent  society — the  following  oflicers  were 
elected:  Chairman,  L.  A.  Thornton,  city  commissioner, 
Regina ;  vice-chairman,  Geo.  D.  Mackie.  city  commis- 
sioner. Moose  Jaw  ;  secretary-treasurer,  J.  N.  de  Stein  ; 
Executive  committee— E.  G.  Montgomery,  Regina ;  H. 
S.  Carpenter,  Regina;  A.  H.  Dion,  Moose  Jaw;  C.  J. 
Yorath,  City  Commissioner,  Saskatoon  ;  Professor  A. 
R.  Greig,  agricultural  and  engineering  department. 
University  of  Saskatchewan. 

It  was  decided  to  hold  a  general  meeting  in  Regina 
on  May  23  to  discuss  the  Canadian  railway  problem. 
The  Premier  r)f  the  Province  and  other  prominent 
])ublic  men  will  be  jiresent. 

The  July  meeting  will  probably  take  place  at  Fort 
Q'Ap]iclle,  to  give  the  members  an  opportunity  of  vis- 
iting the  sanitarium  at  that  point.  In  August  a  visit 
to  Moose  Jaw  is  being  arranged,  for  the  inspection  of 
the  public  works  of  that  city. 

At  the  meeting  of  May  10,  Mr.  Walter  J.  Francis, 
C.E.,  of  Montreal,  was  present  and  addressed  the 
Branch.  Mr.  Francis  spoke  particularly  of  the  atti- 
tude of  the  Canadian  Society  towards  the  employment 
of  alien  engineers  and  the  steps  that  are  being  taken 
to  bring  the  matter  before  the  Dominion  Government. 
Mr.  Francis  also  spoke  of  the  apparent  lack  of  interest 
on  the  part  of  engineers  in  political  matters,  pointing 
out  that  not  one  single  member  either  of  the  House 
of  Commons  or  of  the  Senate  is  an  engineei^  by  pro- 
fession. The  speaker  also  directed  attention  to  the 
fact  that  approximately  one-quarter  of  the  3,000  mem- 
bers of  the  Canadian  Society  of  Civil  Engineers  in 
Canada  are  on   active  service  to-dav. 


Montreal  Aqueduct  Again 

The  committee  of  engineers  recently  appointed,  to 
make  a  report  on  the  Montreal  aqueduct  system  have 
presented  the  findings  to  the  Board  of  Control.  The 
report  is  signed  by  Messrs.  H.  E.  Vautelet,  Chairman. 
A.  St.  Laurent  and  J.  B.  McRae.  The  report  in  general 
is  unfavorable  to  the  scheme  of  ])ower  development  as 
originall}^  planned.  The  problem  appears  to  hinge 
very  largely  on  whether,  haying  already  expended  sev- 
eral million  dollars  on  this  work,  it  would  not  be  more 
economical  to  complete  it  than  to  lose  entirely  the 
value  of  the  money  expended. 


I 


Messrs.  Carter,  Halls  &  Aldinger  have  awarded  the 
steel  sash  contract  on  the  Canadian  Bag  Company's 
warehouse,  at  Winnipeg,  to  the  .\.  B.  Orm^vbv  Com- 
pany, Ltd.,  Toronto. 
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America's  Longest  Railway  Tunnel 

The  Gonnaught  Tunnel  on  the  G.  P.  Railway  Through  the 
Rockies,  Five  Miles  Long,  Driven  with  Phenomenal  Speed  by 
the  Application  of  Radically  Improved  Methods  of  Rock  Boring 

Til  I'"  Rogers  Pass  tunnel,  (officially  known  as  the 
COnnaught  Tunnel,  on  the  line  of  the  Canadian 
i'acilic  Railway  through  the  Selkirk  Range  of 
the  Rocky  Mountains  in  British  Columbia,  was 
])laced  in  service  on  December  9,  1916.  Besides  being 
the  longest  railway  tunnel  in  America,  it  occupies  a 
noteworthy  and  uni(|ue  place  among  projects  of  this 
kind,  inasmuch  as  entirely  new  metht)ds  of  tunneling 
resulting  in  unj)recedented  speed,  were  demonstrated 
with  success.  ])etails  of  the  work,  with  progress  ar- 
ticles, have  appeared  in  the  Contract  Record  at  various 


Plan  of  Rogers  Pass  or  Connaught  tunnel-It  shortens  line  by  4.3  miles  and 
lowers  summit  552  feet. 

times,  notablv  April  8,  1914,  Sept.  9,  1914.  Dec.  23, 
1914.  Mar.  17'  1915,  Nov.  24,  1915,  Jan.  26,  1916,  June 
28,  1916. 

The  tunnel  is  five  miles  long,  double-track,  and 
was  carried  out  at  a  cost  of  $6,500,000,  as  part  of  a 
10-mile  local  improvement  to  the  main  line  of  the 
C.  P.  R.  at  this  point.  This  adjustment  was  made 
necessary  by  the  increasing  congestion  of  traffic,  which 
made  an  immediate  double  tracking  essential.  Rather 
than  make  the  improvements  to  the  existing  location, 
the  railway  decided  on  a  new  alignment,  which  would 
elTect  some  very  important  advantages.  The  objects 
that  have  been  attained  include  the  saving  of  4.3  miles 
of  distance,  the  lowering  of  the  summit  of  the  former 
line  by  552  ft.,  the  elimination  of  about  2400  degs.  of 
curvature,  the  reduction  in  the  length  of  the  east  and 
west  ])ushcr  grades  of  nine  and  eight  miles  rcs()ectively 
and  the  elimination  of  the  expense  and  danger  of  main- 
taining the  operation  of  4,1^  miles  of  snowshed. 

Tunnel  Part  of  a  Local  Improvement 

The  tr^uiscontinenlal  line  of  the  L'.  P.  R.  crosses 
the  Selkirk  Mountains  at  an  elevation  of  4,v300  feet 
through  rugged  country,  with  2.2  per  cent,  grades  on 
the  a])proaches.  which  are  21  and  25  miles  long  on 
the  east  and  west  sides  respectively.  The  whole  im- 
provement ;U  this  i)oint  in\(dves  a  change  of  line  10j4 
miles  long,  most  of  which  is  east  of  the  tunnel.  The 
re-K)cation  to  the  west  of  the  tunnel  .saves  a  distance 
included  in  twc)  spiral  loops  on  the  old  line.     A  six- 


track  yard  just  west  of  the  tunnel  with  three  short 
girder  bridges  is  also  included  in  this  rc-location.  The 
tunnel  is  26,500  feet  long,  with  provision  for  two  tracks 
spaced  13  feet  centre  to  centre  with  a  horizontal  clear- 
ance of  8  feet  from  centre  of  track  and  vertical  clear- 
ance of  20  feet  above  l)ase  of  the  rail  measured  on  the 
centre  line  of  the  track.  A  grade  of  0.95  degs.  exists 
throughout  the  length  of  the  tunnel,  ascending  west- 
ward. 

The  rapidly  increasing  traffic  on  this  part  of  the 
line  made  speed  a  very  urgent  consideration  in  the 
construction  of  the  tunnel,  and  for  this  reason  special 
studies  were  made  to  devise  a  method  of  driving  that 
would  prove  most  rapid.  The  t(»pographical  location 
of  the  tunnel  through  a  mountain  which  rises  almost 
abrui)tly  fr(jm  the  ])ortals  and  reaches  an  elevation  of 
about  6,(XX)  feet  above  the  roijf.  made  it  impossible 
to  utilize  vertical  shafts  for  the  driving  of  intermediate 
headings.  Adits  were  also  impracticable.  The  work 
was  thus  restricted  to  operations  from  the  two  jjortals. 
The  usual  American  method  of  driving  a  double  head- 
ing and  taking  out  the  bench  with  a  jKiwer  shovel 
was  obviously  too  slow,  and  the  l*'uropean  method  of 
a  bottom  heading  and  stojjing  out  the  rest,  while  two 
or  three  times  as  rapid,  was  too  expensive  with  labor 
costs  as  found  on  this  continent. 

Pioneer  Heading  Distinguishes  Work 

The  method  ultimately  adojoted  was  devised  by  A. 
C.  Dennis,  superintendent  for  the  contractors,  Foley 
Bros.,  Welch  &  Stewart,  and  revised  as  to  detail  by  J.- 
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Profile  of  Connaught  tunnel  thowmg  modified  location  of  pioneer  portals. 

Ci.  Sullivai>,  chief  engineer,  C.  P.  R.,  western  lines.  It 
involved  the  use  of  an  auxiliary  or  pioneer  heading  en- 
tirely outside  and  independent  of  the  tuimcl  proper,  and 
which  was  driven  at  the  maximum  speed.  The  cross- 
section  was  as  small  as  could  be  worked  satisfactorily. 
From  this  ])ioneer  heading  drifts  or  cross-cuts  were 
driven  at  intervals  from  the  centre  line  of  the  main 
tunnel,  thereby  atTording  numerous  |K>ints  from  which 
advanced  centre  headings  could  be  driven  in  the  tun- 
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nel  proper.  This  method,  which  is  unprecedented,  was 
justified  for  the  following  reasons:  (1)  It  provided  a 
means  for  the  transportation  of  the  muck  from  the . 
various  headings  and  from  shovel  operations  in  the 
enlargement  of  the  main  tunnel;  (2)  adequate  ventila- 
tion of  the  heading  was  secured,  for  the  jjioneer  tun- 
nel served  as  an  intake  for  forced  circulation  of  fresh 
air  through  the  cross-cuts  and  cut  oi  the  main  tun- 
nel, enabling  work  to  be  resumed  immediately  after 
blasting  the  main  tunnel  enlargement;  (3)  water,  air 
and  ventilation  pipes  were  conducted  to  the  headings, 
so  as  to  be  entirely  undisturbed  and  independent  both 
of  blasting  and  power  shovel  operations  incident  to  the 

f  Pioneer  tunnel. 
k  ■        ,- 
West  porfol  .      Cross  cuts - 


^Pioneer  tunnel 


heaamg. 


East  portal. 
'Full  tunnel  sect/on. 


t  T 
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Cross  cut 


Pioneer 
8 
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Pioneer  bores,  cross-cuts,  a  centre  headinf!  for  the  main  tunnel  and 

radial  drilling  for  enlargement  are  distinctive  features 

of  the  construction 

enlargement  of  the  main  tunnel  to  full  size ;  (4)  it 
ex])edited  the  work  of  enlargement  of  the  main  tun- 
nel by  making  it  possible  to  drill  the  main  headings 
for  enlargement  as  far  ahead  of,  'and  without  interfer- 
ence from  or  with,  the  main  tunnel  blasting  or  muck- 
ing for  enlargement;  (5)  it  supplied  a  route  for  men, 
tools  and  materials ;  (6)  it  carried  the  ventilation  pipes 
around  the  main  tunnel  enlargement  drilling,  blasting 
and  mucking  operations,  so  that  the  gas  and  smoke 
from  heading  operations  would  not  foul  the  enlarge- 
ment operations. 

No  Interference  of  Operating 

It  was  thus  possible  to  keep  the  heading  progress, 
enlargement  drilling,  enlargement  l)lasting,  and  muck- 


ing going  simultaneoiisly  without  any  interference  with 
one  another  whatever. 

Hcfore  the  main  tunneling  could  be  started  a  cer- 
tain amount  of  preliminary  work  had  to  be  carried 
oflt.  On  the  east  side,  it  was  necessary  to  build  three 
miles  of  temi)orary,  heavy,  side-hill  railway,  to  reach 
the  camp  site  and  take  out  a  rather  heavy  approach  cut. 
On  the  west  side  about  1J4  niiles  of  temporary  railway 
had  to  be  built  and  streams  diverted  liefore  the  ap- 
proach cut  could  be  sta,rted. 

The  pioneer  tunnels,  run  from  each  end,  were  7  ft. 
high  and  8  ft.  wide,  and  were  normally  50  ft.  to  the 
right  of  the  centre  line  of  the  main  tunnel,  with  the 
bottom  7  ft.  above  subgrade.  Thus,  on  the  east  end, 
the  pioneer  tunnel  was  north  of  the- main  tunnel,  and 
on  the  west  end  it  was  to  the  south.  The  interval  be- 
tween cross-cuts  varied  from  1,500  to  3,000  ft.,  six  cuts 
being  driven  from  each  of  the  temporary  tunnels.  The 
])ioneer  tunnels,  working  from  each  end,  did  not  con- 
tinue to  a  point  of  meeting,  but  were  stopped  at  the 
sixth  cross  cuts,  which  were  almost  exactly  one  mile 
apart. 

Pioneer  Portals  Modified 

The  normal  alignment  of  the  pioneer  tunnels  was 
modified  at  the  portals  to  shorten  them  as  much  as 
possible.  The  east  pioneer  heading,  which  was  started 
in  September,  1915^,  was  located  about  50  feet  north 
of  the  main  tunnel,  700  feet  west  of  the  portal  and 
about  60  feet  above  the  main  tunnel  level.  By  so 
locating  the  pioneer  heading  about  700  feet  of  pioneer 
tunneling  was  saved  and  a  quantity  of  soft  ground 
work  was  reduced,  and  the  work  on  the  heading  was 
started  sooner  than  on  the  approach  cut.  The  grade 
of  the  main  tunnel  heading  reached  the  grade  of  the 
pioneer  at  the  third  cross-cut,  two  former  cross-cuts 
Ijeing  dipped.  Solid  rock  was  reached  about  600  ft.  in. 
At  this  jKjint  the  first  cross  cut"was  started.  The  west 
l)ioneer  heading  was  on  an  incline  and  was  located 
about  700  feet  east  of  the  west  portal  and  150  feet  above 
the  main  heading  level.  A  grade  of  50  per  cent,  was 
used  to  bring  this  heading  to  the  main  tunnel  grade. 

The  reason  that  the  pioneer  tunnels  were  stopped 
at  the  end  of  the  sixth  cross-cuts  was  that  it  was 
rightly  calculated  that  the  advanced  headings  could  be 
dri\en   for  this  distance  and  that  the  drilling  for  the 


One  of  the  pioneer  tunnel  headings 


Main  heading  Connaught  tunnel,  steam  shovel  at  work 
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Approach  work  at  eastern  entrar.ce 

eitlargcnient  of  the  tumiel  could  he  completed  before 
the  hlasting-  operations  would  jiass  the  last  cross-cut 
and  thereby  disturb  work  within  the  limits  of  this  mile 
of  centre  heading. 

The  main  tunnel  was  located  entirely  in  rock,  with 
the  exception  of  1,200  feet  at  the  east  and  400  feet  at 
the  west  end  where  it  passed  through  loose  debris 
consisting  of  disintegrated  rock,  loose  rock  and  earth. 
In  these  ])ortions  special  scift  ground  methods  of  tun- 
neling were  rec(uired,  the  prt)cess  being  to  drive  a 
crown  heading  with  side  drifts  and  full  timbering.  A 
description  of  the  soft  ground  work  was  given  in  de- 
tail  in   the  Contract  Record  o{  June  28,   1916. 

Soft  Ground  Methods 

The  characteristic  of  this  soft  ground  tunnelling 
was  the  adoption  of  a  method   that  made  the  larger 


was  passed  down  through  a  chute  into  the  cars  in  the 
wall  drifts.  When  e.xcavating,  the  wail  plate  was  sup- 
l)orted  on  temporary  batter  posts  which  were  set  by 
the  day  shift,  the  following  night  shift  straightening 
the  face  and  .setting  the  plumb  p<jsts  and  lagging.  Al- 
though there  were  sonic  doubts  regarding  the  stability 
of  the  sides  when  the  sh(jvel  was  undermining  the  wall 
l)late,  it  was  found  that  the  settlement  at  no  time 
am(junted  to  more  than  one  inch.  The  wall  plate 
drifts  in  this  section  were  started  in  January,  1914, 
and  reached  rock  in  July.  The  entire  excavation  was 
finished  in  December,  1914. 

Difficult  Work  at  West  Entrance 

.\t  the  west  end,  the  soft  ground  section,  amount- 
ing to  400  feet,  comprised  much  looser  maierial  than 
at  the  east  end,  with  a  great  many  large  boulders  and 
C(jnsiderable  water.  At  this  section,  bottom  drifts  for 
the  ])lumb  posts  were  started  first,  with  a  view  to 
drainage,  followed  closely  by  superimpt)sed  side  drifts. 
The  muck  from  the  top  heading  was  trapped  into  18-in. 
gauge  cars  in  the  bottom  heading.  A  crown  drift  was 
also  driven,  which  was  quite  difficult  due  to  the  dis- 
turbance of  the  ground  by  the  other  drifts.  .After  the 
plumb  i)ost  drifts  were  finished,  the  plumb  posts  were 
set  and  a  stope  was  started  in  the  sides  of  the  crown 
drift.  A  seven-segment  arch  timbering  was  employed. 
When  the  plumb  post  drifts  had  reached  rock  at  the 
level  of  the  top  posts,  wall  plate  drifts  were  used.  The 
muck  from  the  stoi)es  was  used  to  backfill  the  post 
drifts.  While  this  method  was  very  expensive  in  the 
use  of  timber,  it  allowed  the  steam  shovel  to  excavate 
the  entire  core  of  the  tunnel.  Work  was  very  slow 
and  expensive,  the  time  recjuired  for  the  400  feet  in 
this  section  being  from  June,  1914,  to  February,  1915. 
Owing  to  the  manner  in  which  the  material  at  this 
section  sets  or  hardens  when  drained,  there  was  no 
caving  in  oi  the  sides  when  the  material  had  been  re- 
moved from  the  inside  of  the  plumb  jxists. 


a    d 


Sequence  of  processes  for  soft  around  tunneling.    The  aim  was  to  make  as  large  a  part  of  the  cut  at  possible  accessible  to  the  steam  shovel 


])art  of  the  excavation  accessible  for  steam  shovel 
mucking.  At  the  east  end.  where  there  were  1,200  ft. 
of  glacial  drift,  twt)  wall  i)late  drifts  were  driven  and 
sloped  out  to  make  room  for  a  five-segment  arch  tim- 
bering. The  steam  shovel  ojierated  by  compressed  air 
then  excavated  the  core  of  the  cross-section  and  every- 
thing below  the  wall  plate,  over  66  per  cent,  of  the  total 
excavation  being  removed  by  the  shovel.  Until  the 
wall  i)late  drifts  met  the  main  heading,  the  muck  was 
drawn  to  the  portal  on  IS-inch  gauge  cars,  .\fter  that 
time  the  material  was  hauled  to  the  first  cross-cut 
and  out  at  the  i)ioneer  heading.      The  stope  material 


A  Centre  Heading  for  Main  Tunnel 

The  rock  jxirtion  of  the  tunnel  was  driven  by  using 
a  centre  heading  9  ft.  high  and  1 1  ft.  wide,  the  centre 
line  being  the  same  as  that  of  the  complete  tunnel  and 
the  btittom  S  ft.  above  sub-grade.  The  enlargement 
was  made  by  drilling  radially  and  blasting  to  full  size, 
the  position  and  size  of  the  advance  heading  being  such 
that  the  lateral  holes  could  be  drilled  to  break  the  en- 
largement to  the  required  dimensions. 

None  of  the  rock  was  timbered  except  where  local 
faulting  occurred.     There  was  some  doubt  as  to  the 
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effect  of  the  enormous  rock  pressure  above  the  tunnel 
and  the  effect  of  eccentricity  of  load  produced  by  the 
pioneer  headings,  but  all  fears  proved  groundless.  The 
tunnel  required  no  concrete  lining  except  at  the  soft 
ground  portions  and  a  few  rock  sections  where  falls 
occurred  due  to  slips  in  the  rock  strata. 

Drilling  and  Mucking  Operations 

The  pioneer  and  centre  advance  headings  were  driv- 
en with  light  Leyner  hammer  drills,  using  hollow  steel 
with  water  attachments.  As  a  rule  three  drills  were 
used  simultaneously  in  each  heading  with  four,  in 
hard  rock  parts,  mounted  on  a  light  horizontal  bar 
placed  about  18  inches  below  the  roof  line.  The  idea 
of  carrying  the  drills  on  a  horizontal  shaft  held  in 
place  by  heavy  jacks  was  to  enable  these  shafts  and 
drills  to  be  carried  on  narrow  gauge  tracks  so  they 
could  be  moved  as  required.  This  bar  v\;;as  first  in 
position  to  drill  all  the  holes  in  the  upper  half  of  the 
face  and  then  in  a  lower  position  to  reach  the  remain- 
ing holes.  Air  and  water  were  taken  over  the  muck 
pile  or  on  hooks  in  the  side  by  a  single  hose  line  for 
each  to  a  manifold  from  which  short  individual  hose 
lines  supplied  the  drill.  In  the  pioneer  heading  24 
holes  were  driven  in  the  hard  rock  and  21  in  the  soft. 
In  the  advance  heading  28  holes  were  driven  in  hard 


tunnel  through  the  lirst  crt)ss-cut  to  the  rear  and  was 
then  disposed  of  as  before. 

Ventilation  by  Exhaust  Fan 

For  ventilation,  a  12-inch  wooden  water  i)ipe  was 
connected  to  a  blower  which  was  started  exhausting 
when  the  first  shot  was  fired  or  a  little  before.  The 
men  were  enabled  to  get  back  to  work  in  from  5  to 
10  minutes.  The  pipe  was  hung  on  the  side  away  from 
the  track  close  up  to  the  roof  and  was  carried  to 
within  20  feet  of  the  face. 

After  each  shooting,  the  drill  gang  followed  the 
smoke  back,  at  the  same  time  trimming  the  roof,  and 
set  up  the  horizontal  bar,  placed  their  drills,  and  drilled 
the  holes  in  the  upper  half  of  the  face.  There  was 
rarely  any  muck  to  be  handled  before  this  part  of  the 
driUing  could  be  started,  as  blasting  of  the  previous 
bottom  holes  had  thrown  it  well  back  from  the  face. 
When  the  drilling  from  the  upper  setting  was  com- 
pleted, the  machines  were  carried  back  and  oiled  and 
after  the  mucking  was  done  the  bottom  holes  were 
drilled,  with  the  horizontal  bar  in  its  lower  setting. 
While  the  bottom  holes  were  being  drilled  the  muck- 
ers laid  the  track,  adjusted  the  muck  sheets  and 
brought  up  explosives.     Sparc  drill  machines  were  al- 
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The  diagram  illustrates  the  various  operations  in  the  construction  of  the  tunnel  in  sequence. 


and  26  in  soft.  An  advance  of  6  or  7  feet  was  made 
per  shot.  The  drills  were  always  used  on  the  upper 
position  of  the  bar  first,  while  the  muckers  were  busy 
clearing  away  the  muck  below.  This  enabled  the 
drills  and  muckers  to  work  sinniltaneously  with  the 
least  loss  of  time. 

The  muck  was  shovelled  by  hand  from  steel  plates, 
upon  which  it  was  thrown  by  the  blast,  into  one-half 
cubic  yard  dump  cars  operating  on  an  18-inch  gauge 
track.  The  muck  cars  were  taken  back  from  the  head- 
ing to  a  siding  by  a  single  mule  and  from  there  to  the 
dinnp  by  a  mule  team,  or  where  the  haul  was  loug, 
by  a  small  compressed  air  locomotive.  Material  from 
the  pioneer  heading  was  carried  along  the  pioneer  tun- 
nel to  the  first  cross-cut  behind  the  point  where  the 
main  tunnel  was  enlarged  to  full  section.  Here  it 
.was  hauled  out  on  a  trestle  extending  at  right  angles 
across  the  tunnel  proper,  by  air  hoist  and  cable,  from 
which  it  was  dumped  into  standard-gauge  dump  cars 
standing  on  tracks  on  the  enlarged  tunnel  bottom. 
The  advance  heading  muck  was  taken  into  the  pioneer 


ways  kept  at  hand  in  the  heading  to  replace  those  out 
of  order. 

'J'he  usual  heading  gang  comprised  three  drillers, 
two  helpers,  five  muckers  and  one  nipper,  working  in 
three  eight-hour  shifts  per  day.  The  men  operating 
locomotives  or  driving  mules  worked  in  two  12-hour 
shifts.  There-  were  always  three  men  loading  a  car 
and  pushing  it  out,  while  three  others  stood  by  with 
an  empty  car  and  rested  until  the  load  Came  out.  This 
relieved  the  monotony  of  continuous  shoveling,  be- 
sides leaving  an  empty  car  available  as  soon  as  the 
load  went  out.  The  empty  cars  were  lifted  right  off 
the  track,  so  as  to  abolish  the  necessity  of  sidings. 

Record  Progress 

The  pioneer  tunnel  from  the  east  was  driven  about 
two  miles  in  one  and  a  half  years.  The  maximum 
monthly  progress  was  776  feet.  The  daily  average  was 
20  feet  for  the  entire  drift  in  rock.  The  west  pioneer 
tuimel  was  driven  for  a  length  of  more  than  Ij/i  miles 
in  less  than  a  year.    The  maximum  monthly  progress 
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was  932  feet,  I)y  luiij;'  odds  the  record  dii  the  Aim  rnun 
continent.  'J'he  daily  average  was  24  feet.  In  con- 
nection with  the  main  tunnel  heading,  the  average 
daily  ])rogress  i)er  heading  at  the  east  end  was  a  little 
over  ITi  feet.  The  maximum  monthly  progress  was 
621  feet.  At  the  west  end  the  average  daily  progress 
l)er  heading  was  20  feet  and  the  ma.ximum  monthly 
advance  was  762  feet. 

Radial  Drilling  for  Enlargement 

The  enlargement  of  the  tunnel  to  full  size  was  ac- 
complished by  shooting  a  ring  of  holes  drilled  radi- 
ally in  a  plane  perpendicular  to  the  axis  of  the  tun- 
nel. The  rings  of  holes  were  5  to  G'/j  feet  apart,  the 
maximum  interval  being  used  during  the  earlier  work 
1)11  the  tunnel..  The  5  ft.  spacing  was  adopted  when 
explosives  advanced  in  price,  since  with  the  closer 
drilling,  a  saving  in  explosives  was  effected  which 
was  found  to  balance  the  extra  cost  of  drilling.  In 
addition  the  muck  was  broken  into  smaller  pieces  and 
scattered  farther  back.  Each  ring  of  holes  comprised 
twenty-six  holes.  The  drills  of  the  Leyner  and  Dread- 
naught  types,  which  were  so  light  as  to  be  handled 
easily  by  one  man,  were  mounted  on  arms  on  vertical 
columns.  At  each  setting  of  the  column  the  thirteen 
holes  in  one  half  of  the  ring  were  drilled.  Two  set- 
tings of  the  drill  on  the  column  were  used,  one  to  bore 
the  upper  holes  and  the  other  the  lower.  The  column 
carrying  the  drill  was  always  set  at  the  same  distance 
oflf  the  centre  line  of  the  ttmnel  and  the  arm  for  the 
U])per  and  lower  sets  was  always  the  same  distance 
abo\c  the  subgrade,  the  line  and  levels  being  fur- 
nished by  the  railway  comjjaiiy's  engineers. 

Drills  Set  by  Clinometer 

To  (letenninc  the  Correct  angle  for  drilling  the 
holes,  a  clinometer  was  employed  when  pointing  the 
drills.  This  is  a  sheet  iron  plate  12  inches  square  with 
a  handle  riveted  on  the  upper  edge  and  a  pendulum 
hanging  from  one  of  the  upjjer  corners.  Graduations 
on  the  board  show  the  angle  at  which  each  hole  must 
be  drilled  and  at  the  lower  end  of  each  graduation 
is  a  number  showing  the  length  of  steel  to  be  used 
in  finishing  the  hole.  The  board  was  set  on  the  shell 
or  drill  and  the  drill  tilted  until  the  i)endulum  reached 
the  proper  angle  when  the  drill  was  clamped.  A  dif- 
ferent board  was  used  for  each  arm  of  the  drill  column. 
Hy  placing  drill  columns  with  reference  to  line  and 
grades  and  setting  the  drills  by  clinometer,  irregulari- 
ties in  the  heading  driving  did  not  affect  the  holes, 
which  were  always  bottomed  at  a  regular  distance  be- 
yond the  neat  line  of  the  completed  enlargement.  All 
setting  was  jierformcd  by  men  for  that  purpose  so 
that  drillers  had  only  to  do  the  drilling.  The  steel 
was  also  brought  to  the  drillers  and  dull  steel  taken 
away.  The  normal  drill  setting  was  maintained  except 
where  the  roof  was  soft,  in  which  case  the  upper  set- 
ting was  lowered  one  foot  so  as  to  leave  some  trim- 
ming to  be  (fone  by  jack-hammers. 

Remarkable  Speed  Possible 

By  using  this  ingenious  method  of  enlargement  a 
large  battery  of  drills,  as  many  as  fifteen  at  one  time, 
could  be  employed.  Phenomenally  rapid  progress  was 
the  result,  not  only  as  to  drilling,  but  also  as  to  muck- 
ing, since  the  blasting  ovit  of  the  tunnel  to  full  section 
with  every  ring  of  holes  fired  facilitated  the  use  of 
the  shovel. 

The  eiilargeiiu'iit  was  carried  on  progressively  from 
tRc  two  portals  with  the  drilling  work  kept  well  ahead 


of  the  blasting  and  inuckiiig  so  that  air  and  water  niies 
could  be  led  into  a  cross-cut  so  as  not  to  be  interfered 
with  by  the  blasting  operations.  Each  drill  completed 
three  rings  and  then  was  moved  to  the  head  of  the 
line  taking  the  next  three  rings,  air  and  water  con- 
nections being  made  for  every  third  ring.  In  this 
way  congestion  was  avoided  and  no  operator  received 
benefit  over  another  by  having  constantly  softer  rock 
to  drill.  A  method  of  equalizing  the  work  in  this 
way  was  imposed  by  the  system  of  payment.  The 
drillers  and  helpers  received  wages  plus  a  bonus  if 
the  footage  based  on  a  unit  price  per  foot  amounted 
to  more  than  his  wages.  A  peculiar  feature  was  that 
new  men,  after  a  very  few  weeks  practice  made  greater 
progress  than  long  experienced  men. 

Centre  Portion  Drilled  Complete 

The  mile  of  advance  heading  between  the  ends  uf 
the  last  cross-cuts  from  the  pioneer  tunnels  was  drilled 
for   enlargement   complete   before   any   shooting  was 
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This  enlargement  was  made  by  blasting  in  tings.     The  drills  were 
set  by  clinometer  to  secure  standardization. 


done  within  those  limits.  The  drilling  in  this  portion 
was  started  at  the  middle  and  progressed  toward  the 
portal,  the  track,  pipe,  etc.,  being  removed  as  the 
drilling  was  finished. 

The  blasting  was  done  with  a  battery  in  the  main 
hoading.  The  holes  in  the  lower  half  of  the  section 
were  shot  in  advance  of  those  in  the  upper  half.  The 
shooting  was  usually  continued  until  the  tunnel  be- 
came .so  full  of  muck  that  no  more  shooting  coidd  be 
done.  The  steam  shovel  then  cleaned  up  the  muck, 
after  which  blasting  was  resumed.  When  no  holes 
had  to  be  reloaded  rings  could  be  blasted  at  15  or 
20  minute  intervals.     Jack-hammers  were  used  after 
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removing  the  muck  to  drill  up  tight  rock  that  did  not 
blow  ofif  to  the  neat  line.  If  a  hole  did  not  break, 
it  was  reloaded  and  shot  with  the  next  ring. 

To  get  the  bottom  to  break  to  sub-graae,  it  was 
found  necessary,  when  the  tunnel  was  started,  to  drop 
the  floor  of  the  main  heading  t)ne  foot  and  drill  one 
foot  deeper.  Relief  holes,  sometimes  as  many  as 
eight,  had  to  be  used  in  tough  breaking  rock  to  get  the 
sides  below  the  s])ringing  line  to  break  to  the  full 
width. 

Ventilation  Methods 

To  remove  the  gases  and  smoke,  fresh  air  forced  in 
by  a  fan  at  the  portal  circulated  through  the  pioneer 
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Section  Through  the  Ventilating  Plant 

tunnel  and  cross-cut  ahead  of  the  blasting  and  then 
back  through  the  main  heading  over  the  muck  pile 
and  out  at  the  portal  of  the  main  tunnel.  Stoppings 
and  doors  in  the  cross-cuts  ])assed  by  the  shovel  pre- 
vented the  circulation  from  short-circuiting.  Ventila- 
tion in  the  blind  ends  of  the  advance  and  pioneer- 
headings  was  furnished  by  auxiliary  fans  set  up  in 
the  pioneer  tunnel  to  exhaust  air  from  the  headings 
through  a  12-inch  wood  stave  or  galvanized  ])ipe. 

The  enlargement  mucking  was  done  with  a  steam 
shovel  adjusted  to  operate  on  compressed  air,  loading 
into  standard  gauge  12-yard  air-dump  cars.  The 
shovels  had  dippers  of  1^  cubic  yard  capacity.  The 
tunnel  being  large  enough  to  accommodate  two  stand- 
ard-gauge tracks,  the  shovel  operated  from  one  track 
while  the  muck  cars  were  backed  in  alongside  on  the 
other,  by  two  small  compressed  air  locomotives.  A 
larger  high-pressure  compressed-air  locomotive  in 
each  end  took  care  of  the  haulage  to  the  portal.  They 
have  a  storage  capacity  sufiUcient  to  carry  them  one 
mile  with  a  regular  load,  and  2-inch  high-pressure  air 
mains  in  the  tunnel  provide  air  stations  about  2,000 
feet  apart. 

The  shovels  mucked  on  an  average  about  2  feet 
per  hour.  The  best  monthly  run  for  one  shovel  was 
986  feet  at  the  east  end  and  1,030  .feet  at  the  west  end. 
The  shovels  were  working  at  such  a  rate  as  to  com- 
plete four  miles  of  tunnel  per  year. 

The  force  for  mucking  out  each  end  was  as  follows 
for  each  shift :  6  men  scaling,  trimming  and  loading 
rounds  ahead  of  shovel ;  1  engineman  and  1  craneman 
on  the  mucking  shovel ;  10  to  12  pitmen  at  the  shovel ; 
1  general  foreman;  1  foreman  and  12  to  15  laborers 
for  the  dump  and  track  work ;  engineers  and  brake- 
men,  1  fireman,  1  steam  conductor  and  2  repair  carmen 
for  the  hauling  locomotives  and  cars. 

Concrete  Lining  for  Some  Parts 

About  \y>  miles  of  the  tunnel  required  a  concrete 
lining.    This  included  the  soft  ground  sections  at  each 


end  and  interior  sections  where  the  rock  was  of  a 
disintegrated  character  re(|uiring  a  covering.  The 
concrete  was  a])i)lied  to  about  6,000  feet,  extending  in 
from  the  west  i)ortal,  and  1,300  feet  from  the  east 
portal,  with  a  little  over  600  feet  at  intermediate  points. 
The  concrete  section  is  heavily  reinforced,  which  pre- 
vented the  use  of  the  pneumatic  method  of  placing. 
There  is  no  invert  in  cither  the  rock  or  timber  por- 
tions, a  simple  %vall  footing  being  set  to  sub-grade 
offset  6  inches  from  the  neat  work  line  on  the  inside. 
The  minimum  thickness  of  the  lining  was  2  ft.  6  ins. 
in  the  soft  ground  and  bad  rock  sections  and  15  ins. 
in  places  where  the  rock  is  firmer.  Where  an  over- 
break  occurred  the  lining  required  back  as  well  as 
front  forms,  the  concrete  being  a])plied  to  standard 
thickness,  and  the  space  behind  the  back  forms  was 
tilled  with  rock  to  the  s])ringing  line  and  cord  wood 
above  that  level. 

The  reinforcement  consists  of  ^-in.  circumferential 
rods  placed  concentrically  12  ins.  centre  to  centre  and 
J/j-in.  longitudinal  rods  2  ft.  6  ins.  centre  to  centre. 
The  side  walls  were  united  to  the  arch  by  dowels. 

The  forms  were  of  wood  with  ribs  placed  4  ft. 
centre  to  centre  and  16-ft.  lagging  assembled  in  widths 
of  3  ft.  by  means  of  cleats.  For  the  keying  of  the 
arch  4-ft.  lagging  was  used  for  a  width  of  2  ft.  6  ins. 
at  the  crown.  This  permitted  the  i)lacing  of  the  keying 
in  short  sections.  The  arch  ribs  were  secured  in  place 
by  anchor  bolts  set  in  the  rock,  wires  from  these  bolts 
being  secured  to  lines  of  6  in.  x  8  in.  wales. 

Special  Car  Mixing  Plants 

Mixing  plants  located  outside  of  the  tunnel  placed 
all  of  the  lining  at  the  east  end  and  2,300  feet  at  the 
west  end  of  the  tunnel.  Special  car  mixing  plants  were 
used   for  the  lining  elsewhere.     This  plant  consisted 


West  entrance  to  tunnel.    Ventilating  plant  is  located  at  this  portal. 

of  three  cars,  one  containing  the  mixer,  one  the  gravel 
and  one  being  an  incline  car.  The  hopper  cars  sup- 
plied the  gravel  which  was  deposited  in  a  small  car 
running  on  a  track  on  the  floor  of  the  cars  underneath 
the  hoppers.  This  gravel  car  carried  the  material  to 
the  rnixer  car  which  contained  a  complete  plant  for  the 
proportioning,  mixing  and  discharging  of  the  concrete. 
The  purpose  of  the  inclined  car,  which  consisted  of  a 
flat  car  upon  which  an  inclined  track  had  been  built, 
was  to  transfer  a  concrete  buggy  with  its  load  of  con- 


M; 


I  ill  7 


THF.   CONTRACT    Rp:CORD 


crctc  from  the  track  level  to  a  track  dm  an  elesalcil 
platform  sii])ported  by  the  forms.  This  ])!atform  sup- 
ported at  a  level  of  15  ft.  S  ins.  above  sub-prade  re- 
ceived the  concrete  from  the  mixer.  It  was  placed 
in  the  forms  by  hand.  Both  concrete  and  material  cars 
were  operated  by  cables  from  the  drnms  of  hoisting 
engines  located  on  the  mixer  car. 

To  facilitate  the  delivery  of  concrete  a  32-ft.  length 
of  traveling  ])latfi)rm  snpjjorted  on  trucks  was  installed 
on  the  fixed  platform  and  moved  along  on  the  latter 
as  the  work  |)rogressed.  This  supplementary  platform 
was  equipped  with  a  track  on  the  centre  line  elevated 
about  3  feet,  save  for  an  incline  at  one  end  to  connect 
with  the  track  on  the  platform  proper.  Along  each  side 
of  this  track  and  extending  to  the  side  walls,  inclined 
aprons  were  installed  on  which  the  concrete,  dumi)ed 
from  the  cars,  was  scraped  into  the  side  wall  forms, 
or  picked  up  in  shovels  to  be  thrown  back  on  the 
arch  forms. 

Ordinarily  the  concrete  crew  worked  a  single  10- 
hour  shift  during  the  day  time.  Night  work  consisted 
of  backfilling  and  packing,  car])enter  work  on  tlie 
forms  and  ])re])aration  of  the  mixing  ])lant  for  the  next 
day's  run.  A  day's  supply  of  cement  was  piled  on  the 
roof  of  the  concrete  car.  Torins  for  400  ft.  of  tunnel 
were  usually  in  place  at  one  time  and  48  ft.  of  com- 
pleted side  wall  was  kept  in  advance  of  the  arch  to 
])ermit  the  erection  of  arch  centres. 

Sixteen  men  were  commonly  employed  on  the  plat- 
forms t<i  deposit  the  concrete.  Work  was  concentrated 
on  an  arch  section,  placing  the  lagging  as  the  level  of 
the  concrete  rose.'  As  the  crown  was  closed. uj)  and 
the  work  slowed  down  the  concrete  could  not  be  placed 
as  fast  as  the  mixer  could  furnish  it.  Conseciuently. 
a  portion  of  the  crew  was  diverted  to  place  the  sur- 
])lus  concrete  in  the  side  walls,  while  the  remaining 
force  completed  the  keying  of  the  arch.  The  crew  on 
the  mixing  plant  consisted  of  15  or  16  men.  In  the 
absence  of  traffic  in  the  tunnel  it  was  possible  to  carry 
on  this  work  to  good  advantage  and  the  progress  was 
rapid.  In  ten  consecutive  days  an  average  of  200  cubic 
yards  of  concrete  was  placed  per  shift. 

As  soon  as  the  preliminary  work  enabled  the  track 
to  reach  the  sites,  complete  construction  camps  were 
built  at  each  portal  with  accommodation  for  500  men 
at  each  end.  These  were  completed  about  the  end 
of  1913.  They  embodied  every  comfort  and  sanitary 
convenience  for  the  men.  including  hot  and  cold  water, 
steam  heat,  sewerage  and  electric  light. 

The  power  jjlants  at  the  camp  sites  sujjplkd  com- 
pressed air,  water,  electricity  and  heat  for  the  build- 
ings. Five  150  h.]).  return  tubular  boilers  with  induced 
draft  and  special  grates  for  slack  coal  provided  steam. 
The  boilers  were  generally  operated  above  cajjacity. 
F.acii  plant  had  three  compressors  su]iplytng  in  com- 
bination 4,500  cubic  feet  of  free  air  per  minute  at  100 
to  125  lbs.  pressure  at  the  compressor  and  90  to  100 
lbs.  at  the  drills.  Two  high  i)ressure  compressors  with 
a  combined  capacity  of  1,500  cubic  feet  i)er  minute  pro- 
vided air  at  1,000  lbs.  i)ressure  at  the  compressor  and 
SOO  to  ^XX)  lbs.  at  the  charging  station,  this  air  ojierat- 
ing  the  locomotives.  The  low  ])ressure  machines  were 
two  stage  and  the  high  pressure,  four  stage  with  inter- 
coolers,  the  steam  ends  being  compound  condensing. 
An  after-cooler  was  added  to  prevent  trouble  from 
the  freezing  of  the  moisture  in  the  air"  exhausted  by 
the  appliances.  The  com])ressors  were  of  the  Inger- 
soll-Raiul  ])attern. 

All    locomotives  operating   in   the   tuiiiicl   headings 


u.->ed  comprised  air.  In  c.i-.  u  jn'Mnvi  tunnel  a  5-lon 
locomoti\'te  on  an  18-inch  gauge  track  hauled  the  small 
muck  cars  from  the  headings.  At  the  west  end  three 
15-ton  standard  gauge  locomotives  handled  12  cubic 
yard  Western  steel  air-dumjj  cars.  .\t  the  east  end 
where  the  grade  was  down,  three  lO-toii  locomotives 
were  used  in  similar  service 

Trains  Through  Tunnel  Operated  by  Steam 

.Mthough  it  was  the  intention  at  first  to  operate 
trains  through  the  Coniiaught  Tunnel  electrically,  the 
high  cost  of  installing  jjlant,  which  would  wipe  out 
any  saving  due  to  the  constructii^i  of  the  tunnel,  de- 
cided in  favor  of  steam.  'J'his  implied  the  installation 
of  a  high  power  ventilating  plant  by  which  air  ,is 
blown  through  the  tunnel  by  fans,  .so  that  steam  loco- 
motives may  be  used  with  perfect  safety.  The  fans 
are  located  over  the  west  ])ortal  and  are  direct-driven 


The  east  portal  of  the  Connaught  tunnel. 

by  Diesel  engines.  They  force  air  down  the  tunnel 
against  the  ascending  train,  'i'hey  are  not  used  for 
trains  descending  the  grade.  The  air  is  forced  into 
a  comparatively  large  chamber  which  terminates ,  in 
a  nozzle  inside  the  tunnel,  the  air  coming  out  at  a 
high  velocity,  sufticient  to  blow  away  the  smoke.  The 
two  fans  are  12  ft.  3  ins.  in  diameter  and  8  ft.  3  ins. 
wide,  capable  of  delivering,  in  combination,  700,000 
cubic  feet  of  free  air  ]ier  minute  at  a  temperature  of 
70  degrees.  These  were  made  by  the  B.  F.  Sturtevant 
Company  of  Canada,  Linn'ted,  Cialt,  Ont.  Diesel  en- 
gines for  driving  the  fans  are  two  in  number,  four- 
cylinder,  four-cycle,  500  h.j).,  maiuifactured  by  the 
Mcintosh  &  Seymour  Corporation.  F.ach  weighs  156,- 
000  lbs.  and  operates  at  IW  r.p.m.  These  engines 
consume  only  0.4  to  0.5  lbs.  of  oil  per  h.p.  hour,  as 
against  2  or  2.5  lbs.  of  oil  for  a  boiler.  The  results 
will  perhaps  be  even  better  than  this,  as  the  work  is 
only  intermittent,  the  fans  being  run  only  at  intervals 
when  a  train  is  o\\  the  u])grade  through  the  tunnel 
and  for  a  sufficient  length  of  time  after  the  train  passes 
to  entirely  clear  the  tunnel  «rf  gas.  The  engines  are 
direct  connecte<l  to  the  fans  and  to  a  three-stage  air 
compressor,  compressing  to  about  900  lbs.  pressure. 


458 


THE    CONTRACT    RECORD 


May  3:!,  1!)1T 


The  air  from  this  is  suppHed  to  two  receivers  and  is 
used  to  start  the  engines.  The  locomotives  used  on 
this  section  of  the  railway  burn   California  crude. 

The  Permanent  Track 

The  laying  of  the  permanent  track  in  the  tunnel 
was  simplified  by  the  presence  of  the  contractor's 
standard  gauge  track  throughout  the  entire  length. 
Tunnel  rock  was  found  unsuitable  for  use  as  ballast, 
so  a  pit-run  gravel  from  Revelstoke,  43  miles  west 
of  the  tunnel,  was  used.  This  was  delivered  in  Hart 
ballast  cars,  and  was  handled  into  the  tunnel  from  the 
uphill  and  by  compressed  air  locomotives  in  two  to 
six-car  trains,  the  loads  going  down  hill  and  being 
plowed  of?  in  the  same  direction.  The  ties  and  rails 
were  handled  in  thQ  same  manner.  All  work  was  done 
by  the  contractor  with  a  gang  of  about  100  men.  Drain- 
age of  the  road  bed  is  afforded  by  an  8-inch  tile  drain 
located  on  the  centre  line  between  tracks  at  sub-grade. 

Auxiliary  facilities  in  the  tunnel  include  refuges  in 
the  sidewalls  at' intervals  of  one-quarter  mile  and  a 
telephone  every  half  mile.  The  tunnel  telephone  line 
and  a  lj4-iii-  cable  for  the  regular  telephone  and  tele- 
graph circTuits  are  carried  in  a  wooden  duct  buried  in 
the  ballast  on  the  centre  line  between  tracks.  A  turn- 
table is  provided  at  each  end  of  the  tunnel. 

A  Bonus  System  Secures  Speed 

The  tunnel  has  been  finished  eleven  months  ahead 
of  contract  time  and  for  a  substantial  sum  less  than 
the  price  bid.  The  contract  for  the  work  was  let  on 
July  1,  1913,  with  the  time  of  completion  set  as  three 
and  a  half  years,  which  ended  on  January  1,  1917. 
There  was  an  allowance  of  one  day  for  every  10  feet 
of  soft  ground  encountered  and  as  there  were  some 
1,660  feet  of  such  ground  the  time  was  virtually  ex- 
tended to  June  1,  1917.  The  contract  did  not  include 
track  laying,  ballasting  and  surfacing.  A  bonus  was 
provided  in  case  the  tunnel  was. completed  in  advance 
of  the  date  fixed,  the  time  fixed  for  the  calculation  of 
the  bonus  or  penalty  being  when  the  contractors  had 
completed  the  enlargement  of  the  main  bore.  This  was 
done  when  the-  shovels  met  on  July  6,  1916,  eleven 
months  ahead  of  time.  The  contractors  also  estab- 
lished a  bonus  system  of  payment  for  the  men  as  an 
inducement  to  increase  the  rate  of  progress.  The  men 
of  each  heading  gang  were  paid  by  a  combination  of 
day  rate,  piece  work  rate,  and  bonus.  Each  gang  re- 
ceived a  piece  work  rate  of  $2.00  per  foot  in  the  advance 
heading  and  $1.50  per  foot  in  the  pioneer  heading,  this 
being  divided  among  the  men  of  the  gang  in  proportion 
to  their  daily  wages.  If  in  any  month  the  total  amount 
of  heading  driven  exceeded  450  feet,  the  gang  received 
a  bonus  for  each  foot  in  excess  of  the  450  feet,  the 
bonus  being  divided  among  the  members  of  the  gang. 
The  above  rates  were  based  on  tunnelling  in  schist, 
quartz  or  quartzite  tunnelling  being  arranged  on  the 
basis  of  1  foot  of  quartzite  being  equal  to  1^  feet  of 
schist.  In  a  case  of  steam  shovel  work  for  the  re- 
moval of  the  muck  from  the  enlargement,  750  feet  of 
tunnel  was  regarded  as  a  standard  month's  perform- 
ance with  a  bonus  provided  for  each  foot  of  excess 
completed  per  month. 

Personnel 

The  general  contractors  for  the  tunnel  were  Foley 
r.rothers,  Welch  &  Stewart,  the  construction  being 
supervised  by  Mr.  A.  C.  Dennis,  M.  Can.  Soc.  C.  E., 
their  superintendent.  The  Canadian  Pacific  Railway 
Company  performed  the  necessary  engineering  work. 


The  company's  staff  comprised  Air.  J.  G.  Sulli\an.  .M. 
Can.  Soc.  C.E.,  chief  engineer;  Mr.  W.  A.  James,  M. 
Can.  Soc.  C.E.,  engineer  of  construction  ;  Mr.  F.  F.  Bus- 
teed,  M.  Can.  Soc.  C.  E.,  engineer  of  double  tracking; 
Mr.  H.,  G.  Barber,  assistant  engineer;  Mr.  T.  Martui, 
and  Mr.  J.  R.  Macredie,  resident  engineers. 


Coloring  Concrete 

TH  E  monotony  of  concrete  construction  may 
often  be  diversified  and  ornamental  effects  easily 
secured  by  application  of  simple  pigments  to 
cement  before  mixing.  The  permanency,  of 
course,  is  an  important  consideration  for  this  work, 
and  a  number  of  the  best  colors  suitable  for  it  are 
enumerated  in  a  bulletin  on  cement  stucco  issued  by 
the  Association  of  American  Portland  Cement  Manu- 
facturers. The  quantities  recommended  will  give  a 
light  shade  of  the  desired  color.  .Mjout  twice  as  large 
a  quantity  is  necessary  for  a  medium  dark  shade  of 
the  same  color. 

Mix  the  coloring  matter  thoroughly  with  the  sand 
till  a  uniform  color  results  and  then  mix  with  the  ce- 
ment. Blacks  are  safe  colors,  as  a  rule,  but  it  is  bet- 
ter to  avoid  experiments  with  cheap  blacks.  The  car- 
bon blacks  are  preferable  to  lampblacks,  because  they 
do  not  have  the  same  tendency  to  float  to  the  top  dur- 
ing mixing.  Utra-marine  blue,  if  of  good  quality,  will 
hold  its  color  for  a  number  of  years,  and  generally 
possesses  the  virtue  of  fading  out  evenly.  It  cannot 
be  classed  as  a  permanent  color,  as  is  black,  brown  or 
ochre. 

Green  is  an  unsatisfactory  color  to  experiment  with. 
Commercially,  there  is  no  green  cement  color  on 
the  market  that  will  not  fade  when  mixed  with  cement 
and  exposed  to  light  and  weather. 

Pounds  of 

Pigment  for 

Each  tJag  of 


COLORS  REQUIRED 


day?,    blue-black    and    black 


/-nermantown    T.ampblack 


PIGMENTS  USED 

Cement 

V' 

Carbon    P.lack  y, 

'  Black  Oxide  or  Manganese  1 

Blue   sbade Ultramarine  Blue  5 

Brownish-red   to   dull    brick   red. Red    Oxide    or    Iron  .5 

Bright   red   to  vermilHon Mineral    Turkey   Red  5 

Red    sandstone   to   purplish-red ..  Indian    Red  5 

Brown   to  reddish-brown Metallic    Brown    (Oxide)  5 

BufT,  colonial  tint,  and  yellow ..  Yellow    Ochre 


Stratford  Builders'  Exchange  Have  Banquet 

On  the  evening  of  May  8,  the  annual  banquet  of 
the  Builders'  Exchange  of  the  city  of  Stratford,  Ont., 
and  the  County  of  Perth,  was  held  at  the  Mansion 
House,  Stratford.  .Mr.  Clove  Myers,  president  of  the 
Exchange,  was  in  the  chair,  and  a  pleasant  and  pro- 
fitable evening  was  spent.  The  program  was  informal, 
nearly  all  present  taking  part.  The  city  was  represent- 
ed by  Mayor  Monteith  and  also  by  Inspector  Geo. 
Heideman  and  Assistant  Inspector  Dixon  of  the  build- 
ing department.  Thoughts  of  the  war,  as  usual,  were 
present  to  the  minds  of  all,  and  a  toast  was  proposed 
to  "Our  Overseas  Members,"  particular  reference  be- 
ing made  to  Lieut.-Col.  John  L.  Youngs  and  Lieut. 
John  Keyes,  two  prominent  builders  who  are  serving 
their  country  in  France.  It  was  stated  that  Col. 
Youngs  recently  resigned  his  rank  to  get  back  to  the 
line  of  battle,  where  a  few  weeks  ago  his  son,  Lieu- 
tenant J.  L.  Youngs,  gave  up  his  life. 


The-  steel  sash  contract  for  the  Middlesex  Mill.« 
Companv  has  been  awarded  to  the  A.  B.  Ormsbv  Cnni- 
panv,  Ltd.,  Toronto. 
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A  Ten    Storey  Warehouse 

In  Montreal     Flat  Slab  Concrete  Con- 
struction with  Stone  and  Brick  Ex- 
terior— Excavation  Started 

E.\C'.\Vy\'l"l(JN  lias  been  commciucd  lor  a  tcn- 
storcy  sloraj^a-  warcliouse,  desif^ned  by  Mr.  A. 
riclu',  arcliiteci,  Montreal,  for  the  Cireater 
Montreal  1-aiid  Investment  Company.  'llie 
site  is  at  the  corner  of  St.  Lawrence  I'oulevard,  .St. 
Jean  I)ai)tiste  .Street  and  Le  Royer  Street,  the  froiita.i4e 
heinj,'  92  feet  on  two  sides  and  68  feet  on  the  third 
side.  The  Iniildiiif^  to  be  constrncted,  on  tlie  loft  prin- 
ciple, is  130  feet  hijjh,  and  is  intend/ed  for  the  storafije 
of  valuable  merchandise,  but  later  it  is  hoped  to  use  it 
for  an  office  buildinsr,  very  few  alterations  beinj^  neces- 
sary for  this  purpose. 

The  foundations  are  of  reinforced  concrete,  wiiile 
the  exterior  will  be  of  Ohio  cut  stone  for  the  first  two 
storeys,  plastic  brick  (or  the  next  six,  and  cut  stone 
for  the  remaining  two,  with  a  certain  amount  of  orna- 
mentation in  the  way  of  carvinji;  and  mouldini^^.  The 
structure  .generally  is  to  be  of  the  skeleton  reinforced 
concrete  type,  flat  slab  construction,  with  the  floors  de- 
sij.;ned  to  carry  250  ])ounds  per  square  foot  live  load. 
The  ceilinj^'^s  and  interior  walls  are  to  be  of  cement 
fuiish.  'i"hc  stairway  will  be  iron-cased,  with  wired 
glass  and  steel  sash.  Lavatories  will  be  provided  on 
each  floor,  the  walls  and  floors  beinjj  of  tile  and  the 
partitions  of  marble.  The  roof  is  of  tar  and  .gravel.  A 
sprinkler  system,  with  the  pressure  tank  on  the  same 
level  of  the  roof,  is  to  l)e  ])rovided. 

One  passenjrer  elevator  and  two  freifjht  hoists  will 
be  installed,  and  in  addition  there  is  to  l)e  a  lowerator 
for  loweriuf^'  goods,  which  consists  of  a  platform  oper- 
ated by  an  endless  chain.  This  device  will  lower  goods 
only — it  cannot  be  used  for  hoisting  pur])oses.  Heal- 
ing will  be  by  means  of  a  low-pressure  steam  system, 
the  boilers  and  other  equipment  for  this  purpose  being 
located  in  a  basement. 

Three  entrances  will  be  provided,  with  the  main 
one  on  Le  Rover  Street.  This  is  a])proached  by  gran- 
ite steps,  leading  to  a  vestibule  with  tiled  floor.' 


The  general  contractor  is  Mr.  L.  Beaudry,  Mont- 
real. The  contract  for  the  elevators  has  been  awarded 
to  the  (Jtis-l*"en.som  I'^levator  Company,  Montreal;  the 
lowerator  to  the  Lowerator  Com])any,  Nevy  York,  and 

the  plumbing  and  heating  to  Latourelle  S,-  ('•■     M. .'it- 
real. 


Architect's  drawing  of  a  10  storey  concrete  warehouse  on 
Lc  Royer  Street.  Montreal. 


The  Tallest   Chimney   in   the  World 

Recently  Completed  in  Japan — Reinforced  Concrete,  570  Feet  High, 
Over  26  ft.  Inside  Diameter  at  the  Top— Smoke  Flue  2,500  ft.   Long 

By  Ctias.  P.  Woodworth* 


Till'',  chimney  illustrated  below,  which  was  con- 
structed bv  the  Weber  Chimney  Company  at 
Saganoseki,  Ia|)an,  for  use  in  connection  with 
copper  smelting  furnaces,  is  the  highest  chimney 
in  the  world.  It  is  .^70  feet  hi.gh  above  the  base.  42  feet 
8  inches  outside  diameter  at  the  bottom,  with  an  inside 
flianieter  at  the  top  of  26  feet  3  inches.  The  shell  thick- 
ness is  29;/2  inches  at  the  botttmi  and  7  inches  at  the 
top.  It  is  designed  to  withstand  eartlu|uake  stresses, 
the  design  being  checked  ami  api)roved  at  the  Tokyo 
Imperial  I'niversity.  The  reinforced  concrete  founda- 
tion, of  monolithic  construction,  rests  on  gravel  on  to]) 
of  a  hill  430  feet  above  sea  level.  The  maximum  bear- 
ing pre.ssure  ])er  .square  foot  under  maximum  wind 
conditions  is  6,000  pounds  per  square  foot.    The  foun- 


•  Vice-President,  Weber  Chimney  Company. 


dation  is  in  the  form  of  a  truncated  cone  17  feet  thick. 
with  a  diameter  of  9.^  feet  at  the  base  atid  42  feet  at  the 
top.  It  contains  2,711  cubic  yards  of  concrete,  and 
re(|uired  30  days  to  place,  working  24  hpurs  a  day. 
The  total  steel  reinforcentent  in  the  structure  amounts 
to  .'^30  tons,  and  consists  of  plain,  round  steel  bars  and 
square  bars  of  .American  make.  This  steel  was  pur- 
chased in  japan  from  stock.  The  reinforcement  con- 
sists in  the  lower  portion  of  the  chimney  of  pairs  of 
rings  of  ->^  in.  square  bars.  si)aced  6  in.  centre  to  centre 
vertically.  In  the  ui)per  portion  there  are  single  ^  in. 
rings,  sjiaccd  7' ..  in.  centre  to  centre.  The  chimney  has 
a  reinforced  concrete  lining  to  a  height  of  1.^  feet 
above  the  top  of  the  foundation.  The  linin;'  .-md  -hell 
are  separated  with  a  4  in.  air  space. 

The  Portland  cement  used  wa<  ■■:    ..■.    ,;  n~,    iiuiiui- 
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facture,  and  equally  as  good  as  American  makes.  The 
mixture  in  the  shaft  was  1 :2]/2  :4,  with  1  in.  stone.  The 
foundation  mix  was  1  :3  :5,  with  2  in.  stone.  The  chim- 
ney was  built  in  courses  5  ft.  high,  and  two  sets  of 
wooden  movable  forms  were  used,  which  allowed  for 
'leaving  forms  in  place  24  hours  after  the  concrete  was 
poured.  An  idea  of  the  size  of  this  chimney  can  be 
gained  from  the  fact  that  the  lower  5  ft.  course  contains 
enough  concrete  to  make  a  6-ft.  chimney  120  ft.  high. 

The   mixing   and   placing   equipment    comprised    a 
one-yard  Smith  mixer  and  a  steel  hoist  with  elevator 


The  world's  largest  chimney,  here  illustrated,  is  570  ft.  high. 

iiucket  and  wooden  tower  built  up  inside  the  chimney. 
An  aerial  wire  tramway  5,000  ft.  long  was  used  to 
deliver  all  materials.  Two  of  the  officials  of  the  \V  eber 
Chimney  Company  and-  eight  other  Americans  in  the 
employ  of  the  contractors  were  sent  to  Japan  to  build 
the  chimney.  Native  labor  was  employed,  and  found 
to  be  cheap  but  inefficient. 

A  reinforced  concrete  smoke  flue  extends  from  the 
smelter  plant  to  the  chimney,  a  distance  of  2,500  feet 
up  the  slope  of  the  hill.  It  is  of  elliptical  section,  30  ft. 
across  the  larger  diameter,  with  a  wall  thickness  of  8 
inches.  It  is  built  on  a  zigzag  line,  so  as  to  form  a 
series  of  baffles  to  check  the  flow  of  gas  and  cause  the 
dust  to  settle.  A  manhole  and  interior  stairway  pro- 
vide access  for  collecting  and  removing  the  dust.  At 
the  base  of  the  chimney  is  an  opening  20  ft.  wide  and 
31^  ft.  high,  from  which  a  horizontal  conduit  20  ft. 
long  is  built  integrally  with  the  chimney.  The  bottom 
of  this  opening  is  level  with  the  top  of  the  foundation, 
and  the  smoke  flue  is  connected  to  it. 

For  the  purpose  of  lightning  protection  there  is  a 
cojjper   circle   at   the   top   of  the   chimney,   which   has 


seven  platinum  points  extending  4  feet  above  the  edge 
of  the  chimney.  From  this  circle  seven  cables  lead  to 
the  base.  At  a  height  of  400  feet  from  the  base  a  simi- 
lar copper  circle,  with  four  platinum  points,  is  located, 
with  rods  down  the  chimney. 

The  general  contractors  for  the  smelting  plant  were 
the  Oriental  Compressol  Company,  the  \Veber  Chim- 
ney Company  designing  and  erecting  the  chimney  for 
the  general  contractors 

Repairing  Destroyed  Bridges 

In  French  Battle  Areas —Stone  Structures  Re- 
paired with  Concrete  Without  Use  of  Falsework 

THE  exigencies  of  battle  in  the  ntirth  of  France 
have  required  the  rapid  and  stable  reconstruc- 
tion of  a  number  of  masonry  arch  bridges  that 
had  been  more  or  less  completely  destroyed  by 
the  German  or  by  the  Allied  forces  for  military  reasons. 
These  bridges  are  generally  in  an  area  where  timber 
and  cut  stone  are  scarce,  and  their  reconstruction  must 
be  done  rapidly  without  the  aid  of  the  needed  quota 
of  skilled  artisans.  To  meet  these  conditions,  con- 
crete arches  placed  without  the  use  of  falsework  have 
been  successfully  employed  in  a  number  of  cases. 

Cement,  of  course,  can  more  readily  be  brought 
forward  than  any  other  structural  mj(terial,  and  sand 
and  gravel  are  local  products,  so  that  concrete,  which 
can  be  made  by  unskilled  labor,  is  doubly  effective 
for  such  work.  A  novel  feature  of  the  reconstruction, 
however,  is  the  use  of  old  iron  and  a  minimum  of 
timber  for  arch  centers,  which  can  be  readily  erected, 
thus  saving  time  and  labor.  As  a  rule,  these  centers 
are  of  old  steel  rails,  curved  to  an  arch  immediately 
below  the  main  arch  rib  and  carrying  the  concrete 
of  that  rib  on  a  supplementary  thin  concrete  arch  cast 
on  a  timber  frame  sujiported  from  the  rail  ribs.    . 

This  article,  taken  from  luigineering  Xews-Record, 
outlines  the  reconstruction  of  one  such  bridge  accord- 
ing to  this  method,  the  details  of  which  were  described 
in  Le  Genie  Civil  for  April  7,  1917.  This  bridge  is  one 
across  the  Meurthe  River  and  was  rebuilt  by  the  rail- 
way company  that  operated  the  two-track  line  crossing 
it.  The  bridge,  shown  in  Fig.  1,  originally  comprised 
three  60-ft.  masonry  arches,  of  rather  low  rise.    Two  of 


Fig.  1.— Restoring  destroyed  arches  of  stone  bridges  in  France. 

these    were    completely    destroyed,    as    shown    in    the 
drawing. 

The  first  operation  was  to  build  the  light  timber 
framework  carrying  the  footway  and  erect  thereon  the 
towers  for  a  construction  cableway.  From  this  cable- 
way  a  series  of  centering  ribs  made  up  of  old  steel  rails 
was  placed.  These  rails,  which  were  found  in  the 
neighborhood,  weighed  60  lbs.  to  the  yard.  They  were 
cold  bent  to  the  ])roper  curve,  in  two  sections,  as 
shown,  and  spaced  20  inches  centre  to  centre  clear 
across  the  arch.  At  the  abutment  they  were  bolted  to 
a  bedplate  that  was  held  by  a  hook  bolt  driven  into  the 
masonry.     These  curved  rails  were  used  as  the  basis 
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of  a  ihin  concrete  arch  that  in  itself  served  as  the 
centre  c;f  the  main  arch.  This  procedure  was  adopted 
rather  than  phicinp  the  main  arch  immediately  upon 
falsework    hunj,^   from    the    steel    ribs   themselves,    he- 


Elevo+ion   of  '   ■■-.  >,. 

Fol&evvork  Cen+er 

Fig.  2.—  Details  of  steel-rail  arch  centering. 

cause  the  rails  were  not  sufficiently  strong;  to  act  as 
centers. 

The  details  of  the  centering  are  shown  in  Fip.  2. 
It  consisted  merely  of  timber  joists  and  a  floor  hun;^ 
by  steel  rods  from  the  old  rails.     On  this  a  concrete 


arch  rib  of  1:2:4  concrete  was  placed  for  a  uniform 
thickness  of  10  in.  from  abutment  to  abutment  and  for 
the  full  width  of  the  arch.  This  concreting  was  done 
in  two  |)arts.  a  crown  section  and  two  abutment  sec- 
tions being'  first  placed  and  the  intermediate  section.s 
last.  'Jhe  whole  concreting  of  this  shallow  section 
could  be  done  in  one  morning.  Ten  day.s  wa.s  allowed 
for  this  concrete  t(j  set.  Meanwhile  the  top  of  the  rib 
was  laid  off  in  19  voussoirs,  and  a  vertical  dividing 
wall  was  erected  across  the  arch  at  each  voussoir  di- 
vision line.  This  dividing  wall  was  made  of  a  wire 
mesh,  large  enough  to  hold  the  aggregate,  fastened  to 
■)4-in.  and  ^-iji.  vertical  rods  tied  in  at  the  bottom  to 
hook  bolts  that  had  been  left  emerging  from  the  cen- 
tering concrete.  These  frameworks  having  been  placed 
during  the  ten  days  allowed  for  the  setting  of  the 
centers,  concreting  was  carried  on  across  the  arch  rib 
in  the  voussoirs  so  laid  out.  placing  thetu  across  the 
bridge  so  as  to  impose  the  least  eccentric  loading  on 
the  centering  arch.  The  progress  of  voussoir  deposi- 
tion is  shown  in  Fig.  1.  All  this  concreting  for  one 
6-ft.  arch  could  be  done  in  two  ten-hour  days. 

After  the  main  arch  rib  has  achieved  a  sufficient 
set,  the  centering  arch  can  be  removed,  although  this 
is  not  necessary.  Meanwhile,  the  superstructure  of  the 
arch  can  be  erected  in  a  continuous  ])rocess  following 
the  construction  of  the  main  arch  rib  and  the  roadway 
put   into  service  in  a  minimum  of  tinu- 


Standardized  Steel  Frame  Construction 

Standard  Units  Have  Been  Designed   to   Simplify   and    Facili- 
tate Erection   of  Steel  Structures — Tests  Show  Great  Strength 


IN  steel  work  construction  on  the  usual  methods  of 
manufacture  a  large  portion  of  the  time  required 
for  production  is  occupied  in  design  and  calcula- 
tion, the  preparation  of  vvt)rking  drawings  and  de- 
tails, the  listing  of  i)arts.  and  making  tem])lates.  Re- 
petition work  of  this  description  represents  valuable 
time  k)st,  quite  irrespective  of  the  questi(Mi  of  exi)ense. 
which  may  be  avoided  by  the  adoption  of  the  standard 
unit  principle,  with  which  this  article,  from  the  '" Engi- 
neer," deals.  When  post-war  conditions  prevail,  a  vast 
amount  of  work  which  was  sus|)ended  owing  to  war 
demands  will  be  proceeded  with,  and  any  system  which 
will  expedite  and  reduce  the  cost  of  building  construc- 
tion is  worthy  of  consideration. 
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Pig.  1.— standard  units  and  parts. 


Simplifies  Erection 
Standard  units  have  been  designed  to  simplify  the 
erection  of  every  description  of  steel  structure,  and  at 
the  same  time  to  provide  maximum  strength  and 
safety.  The  units  are  triangular  in  t\)rm,  constructed 
of  steel  angles,  which  are  bolted  or  riveted  to  steel 
plate  corner  gussets.  The  joint  holes  for  the  reception 
of  a  large  diameter  bolt  are  drilled  in  each  gusset  at 
the  exact  intersection  of  the  central  lines  of  the  tri- 
angle sides.  The  bars  are  of  steel  angle  section,  and 
are  i)rovi(led  with  joint  plates  bolted,  or  riveted,  to 
angle,  and  sliaped  out  to  accommodate  the  joint  hole 
on  the  centre  line  of  bar  for  connecting  uji  to  the  units 
in  the  structure.  The  flanges  of  units  and  bars  are  pro- 
vided with  standard  holes  for  connection  of  purlin.s. 
rails,  or  bracing  bars  in  the  structure.  .\ll  the  various 
members  are  manufactured  to  standard  templates,  dies, 
and  gauges,  the  units  and  bars  being  assembled  on  a 
stiff  frame  of  exact  gauge,  thus  ensuring  correctness  of 
dimensions  when  the  gusset  plates  are  bolted  up.  and 
eliminating  any  slight  inaccuracies  of  workmanship. 
The  units  and  bars  are  also  constructed  in  doubles,  for 
the  |)iirpose  of  providing  greater  strength.  Particular 
members  of^the  lighter  frames  may  be  reinforced  by 
the  addition  of  standard  bars. 

Simple  Connections 

The  structures  are  pin-jointed,  providing  the  sim- 
plest possible  connection,  and  the  joint  bolt  is  of  suffi- 
cient shearing  strength  to  develop  the  full  stress  that 
can  be  taken  in  the  members  of  the  unit  frames  or  bars. 

The  system  is,  therefore,  admirably  adapted  for  the 
construction  of  either  permanent  or  temporary  build- 
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iiifjs  of  a  light  or  heavy  nature.  It  is  also  specially 
applicable  to  semi-permanent  or  emergency  buildings 
wiiich  can  be  readily  dismantled  if  desired  and  erected 
on  a  different  site,  whilst  the  style  of  building  can  be 
altered  or  modified  by  the  addition  of  fiu'ther  units.  i:5y 
a  suitable  combination  of  standard  units  and  bars, 
spans  arc  obtained  from  10  ft.  to  50  ft.  in  closely  gradu- 
ated stei)s.  and  larger  s])ans  up  to  about  100  ft.  are 
obtained  by  building  the  standard  frames  cjr  girders 
running  crossways  of  the  structure  and  carrying  the 
roof  covering  on  small  cantilever  trusses  built  up  of 
single  units  and  bars.  The  additional  strength  for  the 
larger  span  girders  is  obtained  b}'  providing  flange 
plates  fixed  through  the  standard  holes  in  the  units.  An 
important  advantage  claimed  for  the  standard  unit  sys- 
tem is  the  saving  in  cost  and  time  in  erection,  as  the 
interchangeability  and  accuracy  of  the  standard  parts 
ensures  rapidity  of  assembling.  The  standard  bars  and 
units  are  holted.  or  riveted,  up  at  the  makers'  works 
readv   for  immediate    erection    on    deli\er\-.  and    the 


of  five  t(jns  each  were  also  hung  on  the  similar  pins  of 
a  double  13  ft.  unit,  the  total  load  being  the  safe  lift  of 
suppcjrting  crane. 

Fig.  1  applies  to  a  huilding  constructed  on  the  stan- 
dard unit  principle.  Unit  frames  are  employed  through- 
out the  structure  in  cnhnnns,  roof  trusses,  eaves,  gird- 
ers, and  lateral  wind^iracing  girders.   . 

Table  of  Safe  Stresses 

Tensions — S  Ions  per  s(|iuirt-  inch  nt-l  aru:i. 


Comprcssicjn  ■ 


1-)-a  ii/kf 
1  1 

a^ for  ])in  ends  and 

10,000  30.000 


-per  square  iTieli  Kr(jss  area. 


for  llat  ends. 


Shear  on  rivets — G  tons  per  square  inch. 

Shear  on  bolts  and  i)ins — 0  tons  per  square  incli. 

Double  shear  on  rivets,  bolts,  and  iiins — 1.7.")  times  single 
shear. 

Maximum  lil)re  stress  on  pins  in  liendinj^ — 11  tons  pei 
square  inch. 

I'earin,!,'-  pressure — 12  tons  per  scjuare  inch. 


Inter  End 

Main  Trust    Main  Truss 
At4l  FielA28tt(i  Centres. 


Fig.  2.— Cross  section  of  a  building  erected  with  standard  steel  units. 


dimensions  are  such  as  to  provide  for  convenient  hand- 
ling and  transit. 

The  connections  of  the  standard  jnirts  retjuire  only 
one  large  diameter  bolt  for  each  joint. 

A  single  13  ft.  standard  iniit  of  the  lightest  section, 
under  test,  carried  safely  a  load  of  4,872  pounds,  hung 
from  each  side,  and  in  addition  a  central  load  of  1,568 
pounds,  making  a  total  of  11,312  pounds.  At  the  same 
time  various  other  tests  were  carried  out  on  riveted  and 
bolted  unit  frames  of  single  and  double  members,  each 
arrangement  of  loading  being  supported  safely  by  the 
standard  tmit.  Loads  of  one  ton  each  were  hung  from 
the  pins  on  the  base  intersection  of  the  single  13  ft.  unit 
frame,  the, base  member  being  unsupported  externally 
between  the  pins. 

The  same  loads  were  hung  from  cleats  fixed  to  the 
end  standard  flange  holes  in  the  base  member  of  the 
single  13  ft.  standard  unit,  thus  testing  the  effect  of  this 
eccentricity  of  loading.  Similar  tests  were  made  on  the 
single  10  ft.  standard  unit  with  the  same  loads,     f.oads 


As  regards  dimensions  and  clearances  the  design 
adopted  fitted  exactly  the  requirements  of  a  rather  dif- 
fictilt  site,  where  the  sidings  and  surrounding  striic- 
tures  were  already  built.  The  btiilding  is  111  feet  long 
by  26  feet  high  by  36  feet  8  inches  wide,  with  an  over- 
hang on  the  one  side  of  12  feet,  the  columns  being 
si)aced  at  41  feet  longitudinally  to  suit  the  require- 
ments of  the  site.  Standard  units  of  13  feet  were  em- 
ployed throughout,  either  single  or  double,  as  required 
for  purposes  of  strengtli. 

With  regard  to  the  pro])erties  of  standard  iniits  and 
bars  it  might  be  mentioned  that  the  standard  unit  has 
a  hase  of  13  ft.  centre  to  centre  of  pins,  and  the  second- 
ary standard  unit  has  a  hase  of  10  feet  to  provide  in 
combination  with  the  13  feet  unit  for  a  greater  variety 
in  dimensions.  The  standard  bars  are  made  of  lengths 
as  required,  the  straight  lengths  of  angle  being  cut  and 
])unched  with  standard  holes  for  attachment  to  the 
standard  gusset  plates  at  each  end.  The  allowable  safe 
stresses  on  mild  steel  ft)r  the  various  unit  members  are 
given  in  the  table. 
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Cement  Concrete  Roadways  of  Ontario 

A  Detailed  Schedule  of  All  Pavements  of  This  Type 
Laid  in  the  Province  —  Over  1,500,000  Square  Yards 


Sarnia 

'I'dlal  nuiuhcr  of  .S(|uare  yards  of  one  course,  10, 
571  ;  constructed  by  Ontario  llisliways  Department  in 
1913  on  main  artery  to  tlie  town;  length,  5,946  ft.: 
width  of  concrete,  16  ft.  with  4  ft.  gravel  shoulders  on 
each  side;  depth,  7  in.;  mix,  1  of  cement  (10  per  cent, 
by  volume  of  hydrated  lime)  to  4  of  gravel.  Cost  per 
scpiare  yard,  $1.54. 

Simcoe 

Total  number  of  s(|uarc  yards  of  one  course,  2,475  ; 
thickness,  9  ins.  at  centre,  6  ins.  at  gutter;  mix,  1  :2  :3  ; 
width,  48  ft. ;  not  reinforced;  centre  joint;  no  cracks 
have  developed.  Average  cost,  $1.45.  including  grad- 
ing.    Laid  in  1916. 

Sault  Ste.  Marie 

Total  number  of  s(|uarc  yards  of  two  course,  19,700; 
base,  5  in. ,  mix,  1  ;5  ;  top,  2  in.,  1  :2  screened  gravel  tine 
to  1/3  in.;  average  cost,  $1.37,  including  grading 
(without  overhead  charges);  number  of  square  yards 
laid  in  1916  (two  course),  10,700;  same  as  above;  no 
reinforcement  used.  First  concrete  pavement  laid  in 
1914. 

Stratford 

Total  number  of  sc|uare  yards  of  one  course,  6,400; 
thickness,  5  in.  at  curb,  7  in.  at  centre;  mix,  1  :lj/ :3 
(crushed  stone)  ;  reinforced  with  No.  7  triangular  mesh 
and  Kahn  joints  ;  99  per  cent,  of  blocks  free  from  cracks, 
which  is  remarkable  ctJiisidering  sul)-grade.  This 
pavemcitt  laid  in   1914. 

Stamford 

Total  number  of  scpiare  yards  of  one  course,  2,050; 
thickness,  6  in.;  mix,  1:2:4;  cost,  $1.47  (labor  15c  i)er 
st|.  yd.) ;  no  reinforcement  used  ;  SO  ])er  cent,  of  blocks 
free  from  cracks.     This  ])avcmcnt  laid  in   1913. 

St.  Jacobs 

Total  number  of  square  yards  of  one  course,  4,392; 
thickness,  7  in. ;  mix,  1 :4 ;  average  cost,  97  cents  ;  square 
yards  laid  in  1916  (one  course),  1,777;  thickness,  8 
in.;  mix,  1:4:  no  reinforcement;  very  few  cracks; 
makes  a  good  road. 

]'"irst   concrete   pavement   laid   in    1913. 

St.  Thomas 

Total  number  of  square  yards  of  one  course,  22,160; 
thickness,  7  in.;  mix,  l:\yi:3  stone;  all  reinforced; 
average  cost  $1.50;  first  concrete  pavement  laid  in 
1913.  Street  car  tracks  laid  in  1914.  Sub-grade  9  ft. 
wide,  witli  4'/->  i".  concrete  of  l:lj'2:3  (stone)  on 
which  ties  and  rails  are  laid  and  concreted  to  toj)  of 
rails. 

Steelton 

Total  number  of  square  yards  of  l\.o  course,  S,.S()(); 
base,  5  in.:  mix,  1:5  (gravel);  top,  ly^  in.;  mix,  1:1:1 
(granite  screenings);  laid  in   1912. 

Toronto 

Total  niunber  of  sq.  yds.  laid  since   1895,  144,243. 
Number  of  square  yards  laid  in  1916  of  one  course, 
2.H^7  ;  thickness,  6  in. ;  mix.  1  :13  j  :3  ;  average  cost,  $2.42. 
Number  of  square  yards  laid  in  1916  of  two  course, 

'City  Knirineer.  Rraiitfonl,  Ont. 


"By  T.  Harry  Jones' 

(Continued  from  last  iHsuc) 

16,875;  base,  4  in.;  nii.x,  1:1  _•:.>;  top.  2  in.;  mix. 
1:13^:3;  average  cost.  $2.07. 

The  first  concrete  jjavement  was  laid  in  1895.  To- 
tal number  of  scpiare  yards  to  date  in  which  reinforce- 
ment was  used,  16,875. 

The  ]jrices  (|Uoted  include  the  entire  cost  involved 
in  laying  the  pavements,  trimming  the  boulevard,  ad- 
justment of  walk  and  all  grading  on  the  actual  line 
of  the  pavement. 


Toronto  and  Hamilton  Highway 

162,841  s(|.  yds.  laid  in  1915;  149.159  sq.  yds.  laid  in 
1916;  general  width  of  pavement,  18  ft. ;  spur  line  near 
Burlington  of  7,323  sq.  yds.  is  9  ft.  wide ;  in  Oakville 
about  7,400  s(|.  yds.  is  50  ft.  and  30  ft.  wide  :  one  course 
l)avement ;  mix,  1:1 3/^:3;  course  aggregate  of  crushed 
stone  from  Dundas  (piarry ;  fine  aggregate  is  a  coarse 
sand;  estimated  cost,  $1.40  per  sq.  yd.;  the  completed 
cost  will  be  in  the  neiglijjorhood  of  that  figure.  The 
surface  is  standing  the  wear  very  well.  The  repairs  to 
cracks  and  joints  on  the  1915  work  made  in  1916  cost 
$76.71   for  material  and  $200.34  for  labor. 

Walkerville,  Sandwich,  Ford  City,  Sandwich  East  and 
Canadian  Steel  Corporation 

Total  number  of  square  yards  of  one  course,  70.410: 
thickness,  6J/  to  7  in.;  at  Sandwich  E.,  6  in.  at  side 
and  8  in.  at  centre ;  average  cost,  $1.25. 

Number  of  square  yards  of  two  course,  223,992: 
base,  4y  in.  to  5  in.;  top,  2  in.;  on  7.000  sq.  yds.,  Ij-^ 
in.;  average  cost.  $1.25. 

Number  of  square  yards  of  one  course  laid  in  1916. 
7,960;  thickness,  7  in.;  mix.  I:li4:3;  reinforcement 
used  in  all  excepting  about  13,000  sq.  yds.  First  con- 
crete pavement  laid  in  1908. 

Mr.  Owen  McKay,  M.  Can.  Soc.  C.  E..  of  Walker- 
ville, who  was  engineer  for  these  pavements,  after  des- 
cribing the  earlier  pavements  laid,  states  he  laid  more 
than  4K'  miles  in  1914  in  Sandwich  E.  under  the  Wayne 
County  specifications.  One  course;  mix,  1:1^  (clean 
washed  gravel);  1%.  miles.  16  ft.  wide  and  3  miles. 
15  ft.;  depth.  6  in.  at  side,  8  in.  at  centre:  expansion 
steel  joints  25  ft.  apart.  Only  ,500  lin.  ft.  today  found 
with  cracks,  and  so  fine  ;is  to  be  ^.-.im-K-  n,it;.-..:.Kl,. 
No  reinforcement  used. 

In  1915  he  laid  two  line>  oi  p.^euKin  lor  liie  v.aii- 
adian  Steel  Corporation,  each  3'j  miles  long  with  a  25 
ft.  strip  between  reserved  for  street  railway ;  mix.  1  :2:4. 
No  cracks  have  appeared  excepting  in  a  strip  about 
three-quarters  of  a  mile  long  where  drainage  was  im- 
perfect. Mr.  McKay  concludes  that  where  width  does 
not  exceed  18  ft.,  with  base  flat,  sides  6  in.  and  centre 
8  in.  and  expansion  joints  not  more  than  30  ft.  apart, 
wire  reinforcement  may  be  safely  dispensed  with,  pro- 
viding the  sand  and  gravel  are  washed  and  free  from 
impurities  and  all  stones  over  2'>  in.  in  diameter, 
crushed  and  used  in  the  above  proportions. 

Wingham 

I  otal  number  of  .square  yards  of  one  course.  1 1,448: 
on  main  business  street  of  town;  length,  2,410  ft.  : 
width,  40  ft. :  thickness.  7  in. ;  crown,  6  in. :  mi.\,  1 :2:4 ; 
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reinforcement  used  throughout  of  No.  9  steel  wire 
6  in.  X  12  in.  mesh;  expansion  joints  40  ft.  apart; 
Baker  armor   plates;   cost,   $1.35. 

This  pavement  was  laid  in  1913,  and  no  cracks  have 
developed.  Repairs  have  been  made  to  a  few  high 
joints,  holes  and  rough  spots  caused  by  frost.  In  all 
other  respects  the  pavement  has  proved  entirely  satis- 
factory. 

Woodstock 

Total  number  of  square  yards  of  two  course,  13,- 
523;  laid  in  1916;  base,  5  in.,  mix,  1  ;2i-<^  :4 ;  top,  2  in., 
mix,  1:1^:2^;  reinforced  by  No.  9,  4  in.  x  10  in. 
wire  fencing. 

Windsor 

To  end  of  1915,  total  numljer  of  square  yards,  346,- 
843.  In  1915  number  of  square  yards  laid,  18,986;  cost 
per  square  yard  prior  to  1915,  $1.15;  cost  per  square 
yard  in  1915,  $1.35.  First  concrete  pavement  laid  in 
1907. 

The  concrete  pavements  laid  in  the  33  places  given 
in  this  schedule  amounts  to  1,366,660  square  yards,  of 
which  over  75  ])er  cent,  is  one  course.  The  quantity 
reported  as  laid  in  1916  is  350,048  square  yards. 


Ruthenian  Catholic   Church 

at  Montreal  Partly  Completed— Concrete,  Steel, 
Brick  and  Stone— Designed  in  Byzantine  Style 

OXIC  section    (the   presl)ytery   and   basement)    of 
St.     Michael's     Ruthenian     CathoHc     Church, 
Iberville  Street.  Montreal,  has  just  been  com- 
pleted, from  plans  by  Mr.  J.  .\.  Karch.  Mont- 
real.    It  is  proposed  later  to  build  tlic  church  jjroper,  at 


a  total  cost  of  $75,000.     In  the  meantime  the  basement 
will  be  used  for  worship. 

It  will  be  seen  from  the  cut  that  the  church,  to 
accommodate  2,000  people,  is  in  the  Byzantine  style. 
The  foundations  are  of  concrete,  while  the  superstruc- 
ture will  be  of  steel,  with  pressed  brick  of  two  shades, 
laid  in  alternate  courses ;  brick  is  also  used  for  decora- 
tive purposes.  The  window  columns  are  of  stone,  and 
the  same  material  is  employed  for  trimmings.  The 
l)resbytery  has  l)ecn  constructed  in  accordance  with 
these  features,  with  the  addition  of  iron  balconies  to 
the  upper  floor.  The  dome  and  roof  of  the  church  will 
I)e  of  copper. 

There  are  to  be  two  entrances,  one  to  the  basement 
and  the  other  to  the  church,  above  the  basement  en- 
trance, the  church  entrance  being  approached  by  con- 
crete steps  with  iron  treads.  The  plans  show  that  it  is 
contemplated  to  erect  an  inside  stairway  from  the 
basement  to  the  church,  the  stairway  being  continued 
so  as  to  give  access  to  the  galleries,  which  will  encircle 
three  sides  of  the  building. 

The  walls  are  backed  with  terra  cotta  and  finished 
in  plaster.  The  floors  are  of  concrete,  covered  with 
hardwood.  Four  steel  columns  covered  with  terra 
cotta  and  plastered,  support  the  roof.  The  windows 
are  of  steel  sash,  fitted  with  prism  glass  in  the  base- 
ment. The  altar  in  the  church  will  be  placed  at  the 
south  end.  It  is  intended  when  the  building  is  com- 
pleted to  use  the  basement  as  a  meeting  hall.  At  pres- 
ent there  are.  in  addition  to  the  space  reserved  for  wor- 
ship, various  rooms  for  the  use  of  the  congregation. 

The  presbyter.y  contains  the  usual  domestic  accom- 
modation for  the  minister,  and  provision  is  made  for 

(Continued  on  paee  466) 


St.  Michael's  Rutlienian  Churcli,  Montreal,  as  it  will  appear  when  completed. 


:;)! ; 


111  !•:    (  ONI' k  ACT    U  I'.CORIJ 


if,:, 


WIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIH^ 


Practical 


for  the  Contractor 


that  may  save  him  time  and  money.     If  you  know  any  labor-saving  scheme, 
send  it  in — preferably  with  illustrations.     We  will  pay  for  all  accepted  articles. 
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Snatching  Wagons  from  Cellar  Excavation 

Till",  illnstralicin  shows  tiie  incthdd  of  snatcliiiif; 
way^ons  from  a  lar<;c  cellar  exca\ation  in  New 
\'orl<.  This  cxcasation  was  about  83x132  ft.,  and 
was  performed  by  steam  shovel  for  a  depth  of  1') 
ft.  below  street  level,  with  hand  work  to  trim  it  to  a 
depth  of  20  ft.  The  shovel  was  a  J^-yard  machine 
with  steam  supplied  from  the  boiler  of  a  hoist  on  the 
street  level  adjacent  to  the  pit.  Three-yard  wagons 
were  used  for  hauling  the  spoil  away,  these  being 
loaded  l)y  the  shovel.  To  snatch  the  wagons  from  the 
pit,  the  hoist  referred  to  above  was  used,  this  hav- 
ing tw(j  drums  from  which  two  lines  were  run.  The 
wagons  were  snatched  in  two  lifts.  The  longer  line 
from  the  hoist  was  attached  to  the  hounds  of  a  loaded 
wagon  and  pulled  it  rajjidl)'  to  an  intermediate  eleva- 


Steam  hoist  snatches  wagons  from  excavation  in  two  lifts. 

tion  or  landing,  where  this  line  was  unfastened,  the 
wagon  given  a  half  turn  in  the  direction  of  the  second 
incline  and  the  second  line  fastened  to  the  back  axle. 
The  load  was  thus  drawn  to  the  street  level.  By  con- 
necting the  line  to  the  rear  axle  and  drawing  the  load 
backwards  it  was  ])ossiblc  to  ])lace  the  two-sheave 
block  shown  well  inside  the  ciu-b  line. 


Oil  Burning  Torches  Break  Boulders  Where 
Blasting  is  Impracticable 

L.ARCrlC  nigger-head  boulders  uj)  to  S  x  10  feet 
were  encountered  in  subway  excavation  work 
in  Brooklyn,  N.Y.  The  nature  of  the  work 
made  it  impracticrdile  to  break  them  up  by 
dynamite  blasting.  Satisfactory  results  were  obtained 
by  the  use  oi  torches  of  the  oil-burning  variety  which 
emit  a  very  great  heat.  When  one  of  these  machines 
was  concentrated  on  one  ])oint  of  the  surface  of  the 
boulder  for  10  or  15  minutes  the  great  heat  expanded 
the  rock  so  much  that  it  split  at  the  seams.  The 
operation  was  repeated  ou  the  smaller  ])ieces  until 
ttiey  were  reduced  to  a  satisfactory  size  for  handling. 
The  total  cost  for  breaking  up  a  large  boulder  of  the 


size  mentioned  was  about  60  cents,  using  two  men 
and    the   torch,   which    consumed   about    1    gallon    of 

kerosene  oil  ])er  hour. 


Unloading  Road  Roller  from  Flat  Cars 

IX    the    absence    of    derricks    or    their    e(|uivalent. 
heavy  machinery,  blocks  of  stone,  or  other  mas- 
sive articles  of  moderate  length  can  conveniently 
be  unloaded  from  the  end  of  a  Hat  car  by  inclined 
skids.     Long  timbers  are  not  always  available,  and 


Track  ties  make  incline  for  unloading  heavy  machinery  from  flat  cars. 

different  sizes  of  l)locking  or  short  chunks  may  not  be 
at  hand,  besides  which,  if  pil«;d  up  carelessly  they  are 
likely  to  be  unstable,  and  may  be  displaced  or  collapse 
under  the  load.  A  safe  and  convenient  incline  may  al- 
inost  alvvavs  be  readilv  built  from  standard  6  x  8  in. 
track  ties  8  ft.  long  that  are  usually  available.  Some 
care  has  been  taken  to  lay  out  an  arrangement  of  ties 
for  such  a  purixise,  esi)ecially  suitable  for  unloading 
heavy  road  rollers,  and  this  has  been  published  in  a 
bulletin  of  the  Illinois  Highway  Commission,  from 
which  the  illustration  is  reproduced.  This  will  enable 
any  intelligent  workmen  to  build  a  safe  and  efficient 
incline  without  difficulty.  The  load  should  be  eased 
down  the  incline  bv  a  preventer  rope  or  tackle  snub- 
bed on  the  car  or  to  some  secure  anchorage  in  the  rear. 


White  Paint  Increases  Light  in  Buildings 

Ir  is  significant  that  some  of  the  larger  new  build- 
ings  for  mercantile   uses   have   had   the   walls   of 
extensive  offices  they  contain   finished  in  a  pure 
white.     This  has  been  due  to  a  recognition  of  the 
fact  that,  in  such  buildings,  white  walls  make  for  com- 
fort, facilitv  and  efficiency  in  working,  and  that  condi- 
tions which  make  for  this  have  a  cash  value. 

The  ertect  produced  on  most  minds  by  the  painting 
of  the  walls  of  large  offices  as  nearly  pure  white  as  can 
be'  attained  is  that  a  sen.se  of  increased  light  is  pr«>- 
duced.  It  is  not  a  sense  of  a  redundant,  dazzling,  or 
overpowering  light,  but  of  a  light  which  is  quite  suifi- 
cient  for  easv  and  comfortable  working. 

It  has  long  been  recognized  that  the  available  light 
in  large  luercantile  buildings,  and  in  factories  and 
workshops,  has.  to  use  the  homely  expression,  only 
been  half  u.sed.       The  power  of  the  light  has  beeii 
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diminished  by  the  absorptive  effect  oi  dark  or  (hrly 
walls  and  ceihngs.  Had  these  l)een  kept  reasonably 
white  and  clean  the  intensity  of  the  lit^ht  in  the  apart- 
ments would  ha\e  l)een  from  one-third  to  one-half 
greater  than  it  has  been. 

The  greater  cheerfulness  and  ct)n\enience  of  abun- 
dance of  daylight  in  large  office  apartments  is  beycjnd 
doubt  or  question.  The  conditions  of  working  are  im- 
proved by  it  in  eyery  way,  and  the  cost  of  gas  or  of 
electricity  is  much  reduced. 


Ruthenian  Catholic  Church 

(Continued  from  page  464) 

communication  with  the  basement.  The  Spencer  boil- 
ers for  heating-  are  placed  in  the  basement  of  the  pres- 
byter}'. 

The  masonry  work  was  done  ])y  Filicjii  &  Frere; 
brick  work  by  Mr.  S.  Marotta ;  woodvyork,  Guertin  & 
Bouchard ;  painting,  Mr.  C.  Benard ;  plastering,  Mr.  J. 
Lefebvre ;  plumbing-  and  heating.  Tremblay  &  Fran- 
coeur.  The  steel  was  sui)plied  by  the  Dominion  Bridge 
Companj^  and  the  brick  by  the  National  Brick  Com- 
pany of  Laprairie,  Ltd. 


A  New  Paving  Mixer 

A  new  paving  mixer,  built  especially  for  road  pav- 
ing, but  suitable  for  many  diiiferent  kinds  of  concrete 
work,  is  being  marketed  by  Wettlaufer  Bros.,  Limited. 
Among  the  outstanding  features  of  this  mixer  are  the 
following:  Elevated  drum,  gravity  being  j)ositive  by 
reason  of  the  high  elevation  ;  oval  hopper,  providing 
freedom  from  clogging,  sticking  and  corrosion,  all 
square  corners  being  eliminated ;  two  speeds,  forward 
and  reverse ;  extra  strong  water  tank  with  facilities 
for  measuring  quantities  for  any  size  batch,  and  rear 
discharge,  permitting  speedy  work  on  narrow  road- 
ways. The  delivery  chute  is  equipped  with  six  gates, 
any  one  of  which  may  be  opened  to  deposit  concrete 
on  any  part  of  the  road.  The  chute  swings  in  a  com- 
plete half  circle.     'J'raction  drive  is  connected  to  both 


rear  wheels  instead  of  one,  insuring  ma.ximum  driving 
])owcr.  This  mixer  is  made  in  two  sizes,  10  ft.  and  15 
ft.  capacity,  and  is  eepiipped  with  boom  and  bucket 

when  s])ecilicd,  U])  to  18  feet  in  length. 


New  Books 

Water  PurKkatiun — by  Joseph  \V.  Elhiis.  Mem.  .\..S.C.E.. 
etc.  McGraw-Hill  Book  Company,  piiblisliers;  price  $5  net. 
The  object  of  this  book  is  to  provide  a  fairly  complete  ac- 
count of  the  development  of  the  art  of  water  purification.  The 
various  steps  of  purification  processes,  such  as  plain  sedi- 
mentation, coagulation,  filtration,  and  disinfection,  are  de- 
scribed in  considerable  detail.  Several  chapters  are  devoted 
to  water  softening  and  to  the  removal  of  iron  and  manganese 
from  ground  water  supplies.  .\  number  of  installations  made 
at  various  points  in  the  United  States  have  been  described, 
but,  strangely  enough,  the  author  has  omitted  mention  of  the 
Toronto,  Ont.,  rapid  sand  filtration  system,  decidedly  one  ot 
the  most  modern  and  up-to-date  on  the  continent,  and  repre- 
senting a  number  of  unique  features  which  have  added  mater- 
ially to  the  art  of  producing  pure  water.  Illustrated  through- 
out: 47.')  pages:  G  x  0  inches  approximately:  blue  cloth  binding. 


Mainly  Constructional 

East  and  West— From  Coast  to  Coast 


St.  Jolm.  X.D.,  is  considering  the  achisability  <•(  cidifying 
a  new  set  of  building  by-laws. 

.\  by-law  has  been  carried  at  llespelcr,  Ont.,  authorizing 
the  issue  of  debentures  to  raise  .$14,000  to  provide  for  exten- 
sions to  the  town's  waterworks  system. 

The  C.P.K.  is  getting  work  under  way  in  connection  with 
a  concrete  bridge  which  will  be  erected  over  the  river  at  Min- 
nedosa.  Man.,  to  take  the  place  of  the  present  wooden  struc- 
ture. 

It  is  stated  that  work  will  pr(d)al)ly  start  before  the  end 
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(,f  this  inontli  on  tlu-  cri-i-lioii  nl  scvt-ral  li;iiiK;irs  ami  oiIm-i 
necessary  structures  at  Ridley  I'ark,  North  rr)ronto,  wlncli  is 
lieiuK  laiil  nut  as  an  aviation  school. 

At  a  recent  nicetinj,'  "f  the  Council  of  Scarboro  Town- 
ship. Out.,  it  was  (Icciiled  to  flividc  thf  townshi\)  into  ciKht 
sections,  and  a  commissioner  was  appointed  for  each  to  over- 
see the  carryinfi  on  of  the  road  work. 

The  Ontario  Railway  and  Municipal  Board  have  decided 
tlial  the  last  live  miles  of  the  Toronto-Hamilton  highway  be 
completed  at  a  width  of  twenty-four  feet,  in  view  of  traltic 
c.mditions.  and  that  the  extra  cost  he  apportioned  amon^  the 
municipalities  directly  affected. 

h'olIowin.t,'  the  demands  made  by  civic  employees,  the 
Sewerage  ami  I'uhlic  Works  Commission  and  the  Water 
(Vmimission  of  Guelph,  Ont.,  have  decided  to  Krant  them  an 
increase  in  wafjes  of  S'A  cents,  which  brings  the  rate  up  lo  :!(i 
cents  per  hour.    This  increase  afTects  about  :in  men. 

A  by-law  will  be  submitted  to  the  ratepayers  of  I'eter- 
boro.  Out.,  on  May  :n,  endorsing  the  issue  of  debentures  to 
tlie  amount  of  $280,000  for  the  purpose  of  building  bridges 
across  the  river  at  Hunter  Street  and  at  London  and  Haziitt 
Streets.  This  is  part  of  the  agreement  with  the  Quaker  Oats 
Company. 

Plans  arc  l)eing  prepared  for  a  sixteen-storey  liuildin.i;  to 
be  erected  in  Amhcrstburg,  Ont.,  by  the  Brunner-Mond  Com- 
pany, a  subsidiary  of  the  Solvay  Process  Company,  of  Detroit. 
It  is  said  that  the  building  will  be  one  of  the  largest  in  t^c 
country  devoted  entirely  to  industrial  purposes,  and  will  cost 
in  tlie  neighborhood  of  $2,000,000. 

'i'he  Toronto  City  t^ouncil  have  decided  against  the  exten- 
sion of  Teraulay  Street,  repealing  the  by-law  dealing  with  the 
proposal,  and  have  abandoned  the  scheme  for  the  widening  of 
Kingston  Road.  They  have  also  refused  the  proposals  for 
new  paveuR'uts  on  Silvcrbirch  Avenue  and  l^avenport  Road, 
estimated  at  a  total  cost  of  $1.50,000. 

Plans  have  been  submitted  by  Mr.  Emile  Tanguay  to  the 
Catholic  School  Commission  for  the  new  St.  Patrick's  school 
to  be  erected  on  De  Salaberry  Street,  Quebec.  The  building 
will  be  a  three-storey  and  basement  structure,  and  will  provide 
accommodation  for  twelve  classes,  a  dwelling  for  the  brothers 
and  a  chai)cl.    The  cost  will  be  about  $i:i7.000. 

It  is  stated  that  two  new  factories  will  be  estal)lished  in 
Windsor,  Out.,  shortly.  The  Maxwell  Motor  Company  have 
signilied  their  intention  of  constructing  a  new  plant  on  their 
site  on  McOougall  .Avenue.  The  building  is  to  be  of  the  rein- 
forced concrete  type  of  construction.  Mr.  Charles  Mitchell 
also  contemplates  Iniilding  an  up-to-date  brass  and  iron  foun- 
dry. 

On  b'riday.  May  -t.  the  l'".ngineers"  Club  of  Thorold,  Ont., 
held  an  interesting  meeting.  Mr.  Price  Green,  of  the  Cana- 
<lian  Northern  Railway,  displayed  a  series  of  lantern  views, 
'  which  were  much  appreciated.  The  views  started  at  the  east- 
ern terminal  of  the  railway  and  continued  to  the  Middle  and 
b'arthest  West,  and  portrayed  some  of  the  scenic  marvels  of 
the  dominion. 

.\  plan  is  under  consideration  by  the  Xorth  Fraser  Har- 
bor Commission  for  tlie  creation  of  harbor  facilities  on  the 
north  arm  of  the  hVaser  River  and  making  provision  for  the 
establishment  of  industries  along  its  banks.  It  is  the  inten- 
tion of  the  commission  to  re<iuest  the  government  to  proQceil 
with  the  dredging  of  the  channel  from  lona  Island  to  the 
easterly  limits  of  Burnaby;  the  dredging  of  a  channel  300 
feet  wide  and  1.")  feet  deep  has  already  been  done  from  Point 
Grey  up  to  lona  Island.  They  will  also  ask  the  Dominion 
Government  for  permission  to  issue  bonds  to  the  amount  of 
$l,.")00,000,  with  whiclito  purchase  about  sixty  industrial  sites 
and  to  provide  wharfage  and  trackage. 

The  (  .P.R.  has  now   suggested  an  amended   plan   lo  the 


,ii,  ,,,  |.,ii,Mt>>  ill  connection  with  the  railway  coMi|iaiiy - 
double-tracking  scheme.  The  Railway  Hoard  has  ordered  a 
single  steel  bridge  for  the  additional  track  across  the  ravine. 
The  C.P.R.  now  agrees,  however,  to  erect  a  concrete  struc- 
ture to  carry  the  two  tracks,  and  also  to  make  provision  now 
for  the  undertaking  of  the  scheme  of  the  Civic  Guild  "for  a 
vehicular  bridge  further  north.  The  new  plan  will  invoivc 
the  closing  of  Suinmerhill  and  Macl^nnan  .Avenues  and  the 
construction  of  a  subway  at  the  east  end  of  the  concrete 
bridge.  The  railway  company  states  that  it  will  merely  he 
necessary  for  the  city  to  declare  the  policy  and  they  will  make 
the  necessary  grades  and  other  provisions  (or  carrying  out 
the  project. 


Personal 

The  degree  of  civil  engineer  has  been  conferred  upon 
Messrs.  W.  C.  Smith.  T.  Taylor,  and  C.  J.  Townsend  by  the 
L'niversity  of  Toronto. 

Mr.  Alphonse  Aubin,  of  St.  Jerome,  has  been  appointed 
to  sui)ervise  the  work  on  the  waterworks  and  drainage  scheme 
for  Cap  De  La  Madeleine,  Que. 

Lieut,  Stewart  IL  Pepler,  of  Toronto,  has  been  wounded 
in  action.  Prior  to  his  enlistment  Lieut.  Pepler  was  engaged 
as  an  engineer  with  the  Toronto  Harbor  Commission. 

Gunner  Thomas  Vincent  McCarthy,  of  Toronto,  is  report- 
ed wounded  in  action.  He  is  a  graduate  of  the  School  of 
I'ractical  Science,  and  was  formerly  an  engineer  in  the  Works 
Department  at  Toronto. 

Mr.  I".  P.  Gutelius.  M.  Can.  See.  C.  E.,  general  manager  oi 
the    Canadian    Government    Railways,    has   been    offered    the  • 
position  of  vice-president  of  the  Delawan-  and  Hudson  River 
Railway.     It  is  understood  he  will  accep' 

Lieutenant  \^'.  B.  I'ennock.  Canadian  Kngineers,  reported 
wounded,  is  a  McGill  graduate.  .After  obtaining  his  degree  In 
civil  engineering  in  KM.")  he  received  a  commission  at  Ottawa. 
He  has  been  at  the  front  for  over  a  year. 

Lieutenant  A.  M.  West,  who,  previous  to  his  enlistment. 
was  North  X'ancouver's  municipal  engineer,  has  recently  been 
reported  wounded.  Mr.  Wcst.-left  Xorth  Vancouver  in  charge 
of  a  draft  from  the  Sixth  Engineers  about  .August,  1915.  The 
municipality  b:(s  been  bidding  bis  position  for  liini  awaitinir 
his  return. 

The  honorary  degree  of  LL.D.  has  been  coulerrcd  by  the 
St.  I'Vancois  Xavier  l'niversity,  Antigonish,  X.S..  on  Mr.  D. 
11.  McDougall,  general  manager  of  the  Dominion  Steel  Cor- 
poration, Sydney,  N.S.;  Mr.  M.  J.  Butler,  C.M.G.,  past  presi- 
dent of  the  Canadian  Society  of  Civil  Engineers,  and  manager 
of  Armstrong-Whitworth  Company  of  Canada:  and  Mr.  Neil 
MacNeH,  contractor,  of  Boston,  who  has  been  a  benefactor  to 
the  university. 

Major  .A.  J.  McPherson.  of  Regina.  Sask..  according  to 
word  recently  received,  has  been  appointed  to  the  headquar- 
ters staff  of  the  Fourth  Divisional  Canadian  Engineers,  with 
the  forces  in  France.  Major  McPherson  left  Regina  with  a 
local  battalion  as  second  in  command  and  on  his  promotion 
to  the  Engineers'  lieadciuarters  retains  his  rank  as  major.  He 
has  had  many  years'  experience  in  engineering  work,  and  was 
at  one  time  in  the  employ  of  the  fe<leral  government,  for 
which  he  carried  out  surveying  work  and  territorial  public 
work  in  the  Yukon.  He  >vas  also  city  commissioner  of  Re- 
gina for  some  time  and  later  attached  to  the  Local  Govern- 
ment  Board. 


Obituary 

Private  John  J.  Tracy,  of  Toronto,  is  reported  killed  in 
action.  Private  Tracy  was  31  years  old.  and  worked  as  a  con- 
tractor previous  to  enlisting. 


Contracts   Department 

"  - — 

News    of    Special    Interest    to    Contractors,    Eniiineers,    Manufacturers    and 

Dealers  in  Buildinii  Supplies 


Waterworks,  Sewerage  and 
Roadways 

Amherstburg,  Ont. 

Tenders  will  be  called  shortly  for  con- 
struction of  reinforced  concrete  pave- 
ments and  curbs  on  Apuley  and  Sandwich 
Street  for  the  Town  Council.  Engineer. 
Mr.  Newman,  KleniinK  P.lock,  Windsor. 

Brooke  Township,  Ont. 

Tenders  received  l)v  the  clerk,  W.J. 
Weed,  Alvinston,  until  June  2  for  repair- 
ing Benner,  DufTy  and  Rillett  drains  for 
the  Township  Council. 

Colchester  South.  Ont. 

Flans  in  progress  for  drainage  work 
for  the  Townshii)  L'ouncil.  Clerk,  J.  11. 
Madill. 

Granby,  Que. 

Municipal  Council  plan  waterworks 
improvements.  Engineers,  VV.  S.  &  R.  S. 
Lea,  10  Cathcart  St.,  Montreal. 

Halifax,  N.S. 

Engineer's  Department,  City  Council, 
plan  $4,000  sewer  extension.  Engineer, 
H:  W.  Johnston. 

Herbert,  Sask. 

Tenders  will  be  called  about  May  28 
for  street  grading,  to  cost  about  $;i,200, 
for  the  Town  Council.  Engineers,  Mur- 
phy &  Underwood,  520  l'"iftli  .Ave.,  Saska- 
toon. 

Leamington,  Ont. 

Town  Council  plan  water  storage  tanks. 
Clerk.  R.  M.  Selkirk. 

Magog,  Ont. 

l!y-law  for  construction  of  sewers,  side- 
walks, and  paving,  costing  .$6.'),000,  has 
been  approved.     Clerk,  .-Mf.  Touriguy. 

Oshawa,  Ont. 

Plans  being  prepared  for  water  liltra- 
tion  system  costing  $H0,000  for  the  Town 
Council.     Engineer,*  W.  G,  Worden. 

Portneuf,  Que. 

Town  Council  iilan  construction  of  two 
miles  of  macadam  roads.  Tenders  will  be 
called  soon.     Engineer,  J.  A.  Babin. 

Ste.  Foy,  Que. 

The  Road  Commission  of  Quebec.  Par- 
liament Building,  Quebec,  plan  construc- 
tion of  four  miles  of  macadam  roads, 
costing  .$14,000.  Engineer,  W.  Garvrcau, 
Parliament  Buildings,  Quelicc. 

Saskatoon,  Sask. 

City  Council  plan  sewer  extension, 
costing  $r).,500.     Clerk,  .'\ndrew   Leslie. 

Strathroy,  Ont. 

Town  Council  iilan  road  improvements, 
plan  to  purchase  two  cars  of  gravel,  and 
want  prices  on  crushed  stone.  Clerk,  F. 
W.  Atkinson. 

Sudbury,  Ont. 

Tenders  received  addressed  to  the 
clerk,  W.  J.  Ross,  until  1  p.m..  May  28. 
for  supply  of  all  material  and  erection  of 
a  ,')00,00()  gallon  steel  stand  pipe  for  the 


Municipal  Council.  Plans  and  specilica- 
tions  at  otilice  of  the  superinten<lent.  K. 
11.   Martindale. 

Westmount,  Que. 

City  Council  plan  construction  ol  mac- 
adam roads.  City  En,gineer,  P.  E.  Jar- 
man. 

CONTRACTS    AWARDED 

Portneuf.  Que. 

Quebec  Concrete  and  Construction 
Company,  14  St.  Roch  St.,  Quebec,  have 
the  general  contract  for  concrete  side- 
walks, costing  $4,000,  lor  the  Town 
Council. 

South  Norwich  Township,  Ont, 

A.  Cooper,  Otterville,  lias  general  con- 
tract for  the  construction  of  the  "Singer" 
tile  drain  for  the  Town  Council.  Engi- 
neer !•'.  J.   Cre,  Woodstock. 

Walkerville,  Ont. 

.Merlo,  Merlo,  &  Ray,  2y()  Winder- 
mere Road,  have  general  contract  for 
construction  of  2,,)00  square  feet  of  con- 
crete pavement,  costing  al)OUt  $4,800,  for 
the  city. 

Merlo,  Merlo  &  Ray,  296  Windermere 
Road,  have  general  contract  for  con- 
struction of  0,004  S(iuare  feet  of  concrete 
sidewalk  for  the  city. 

West  Zorra  Township,  Ont. 

Ueviney  &  Campbell,  Embro,  have  con- 
tract for  supplying  tile  and  .Alex.  Tree, 
Embro,  has  contract  for  construction  of 
tile  drain  for  the  Township  Council.  En- 
gineer, Allan  Murray,  Embro. 

Winnipeg,  Man. 

E.  T.  Hungerford  Brass  and  Copper 
Company,  Xew  York,  X.Y.,  have  the 
general  contract  to  supply  the  Greater 
Winnipeg  Water  District  v/ith  bronze 
castings. 

York  Township,  Ont. 

The  Dominion  Construction  Company, 
14  Wellington  E.,  Toronto,  have  contract 
for  construction  of  mains  on  Eglinton 
.Ave.,  Baby  Point,  Jane,  etc.,  at  a  cost  of 
$43,011,  and  Mitchell. &  Mohan,  :!0:!  King 
St..  London,  have  contract  for  mains  on 
Oakwood  and  Weston  Road,  costing 
.$21,122. 


Railroads,  Bridges  and  Wharves 

Biddulph  Township,  Ont. 

Tenders  will  be  called  early  in  June  for 
the  erection  of  two  concrete  bridges  for 
the  Township  Council.  Engineer,  Chas, 
Talbot,  County  Buildings.   London. 

Brome,  Que. 

Township  Council  contemplate  the 
erection  of  a  steel  bridge.  Secretary- 
treasurer,   G.   F.   Hall. 

Lobo  Township,  Ont. 

Tenders  will  be  called  early  in  June  for 
erection  of  two  concrete  bridges  for  the 
Township  Council.  Engineer,  Chas,  Tal- 
bot, County  Buildings,  London. 


Public  Buildings,  Churches 
and  Schools 

Carmangay,  Aha. 

Town  C_ Ouncil  plan  municii)al  hospital. 
.Address,  Mayor  or  Hon.  Mr.  Ganepy, 
Parliament   Buildings.   Edmonton, 

Chateau-Richer,  Que. 

Plans  and  specifications  with  the  chair- 
man of  Building  Committee.  L.  Trem- 
blay,  and  the  secretary-treasurer,  C.  Me- 
tot,  who  will  receive  tenders  until  June  1 
for  erection  of  $,5,000  brick  school  for  the 
School    Board, 

Halifax,  N.S. 

The  School  Board,  81  Sackville  Street, 
plan  addition  to  St,  Joseph's  School. 
Secretary-treasurer,   Miss  S.  J.   Wilson. 

Hamilton.  Ont. 

Tlie  Russian  Church  plan  erection  of  a 
$:iO,000  brick  church. 

The  Servian  Church  plan  erection  of  a 
frame  and  ))rick  church. 

Indian  Reserve,  Ravenswood,  Ont. 

Plans  and  specifications  with  the  chair- 
man of  Building  Commision,  P.  McKel- 
lar.  Forest,  who  will  receive  tenders  until 
May  28  for  erection  of  $4,000  School  and 
residence  for  Department  of  I'ublic 
Works,  Dominion   Government. 

Kentville,  N.S. 

Tenders  received  by  the  Commissioner 
of  Works,  Hon.  E.  H.  .Armstrong,  Hali- 
fax, until  May  26,  for  installation  of 
steam  piping  and  equipment  for  sanitor- 
iuin  for  the  Provincial  Government. 
Separate  tenders  for  trenching. 

Kitchener,  Ont. 

Tenders  close  May  28  for  erection  of 
$<)0,000  hospital  for  the  Sisters  of  Charity, 
Kingston.  Plans  and  specifications  at 
the  office  of  the  architect.  A.  W.  Holmes, 
10  Bloor  St.  E.,  Toronto,  and  with  Rev. 
.A.  J.  Fischer,  St.  Mary's  Rectory. 

London,  Ont. 

The  Western  University  plan  erection 
of  a  university  building.  President,  E.  E. 
Braithwaite. 

Megantic,    Que. 

Tenders  open  for  erection  of  frame 
school  for  St.  Agnes  de  Ditchfield  School 
Board.     Secretary-treasurer,  D.  L.  Lippe. 

Monteith.  Ont. 

'I'enders  close  Mav  30  for  erection  of 
residence  for  training  school  at  experi- 
mental fariTi  for  the  Department  of  Pub- 
lic Works,  Provincial  Government.  Plans 
and  specifications  at  -Agricultural  Depart- 
ment .Agency,  Xew  Liskeard,  and  with 
tlie   Provincial  .Architect. 

Montreal,  Que. 

The  Roman  Catholic  School  Commis- 
sioners, 87  St.  Catlierin  W..  plan  school, 
costing  approximately  $84,000.  Chairman 
of  Building  Commission,  Canon  W. 
O'Meara. 

Ottawa.  Ont. 

lenders  received  by  the  Board  of  Con- 
trol until  May  20  for  erection  of  exhibi- 
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The  Effect  of  High  Prices 

UNCI^RIWINTY  ill  the  l)iiil(liii8  and  allied  in- 
dustries seems  to  be  gnnving  apace.  No  doubt 
the  very  rapid  changes  in  the  prices  of  ma- 
terials has  not  a  little  to  do  with  this.  No 
litiiit  to  the  soaring  seems  to  be  in  sight  and  the  al- 
ready sky-high  prices  are  quite  possibly  due  to  go 
higher  before  a  turning  point  can  be  expected.  This 
uncertainty  as  to  what  turn  events  will  take  has  had  a 
very  marked  effect  on  engineering  and  building  prob- 
lems. They  have  been  considerably  complicated  and 
confused  and  their  recognized  standards,  applicable  in 
normal  times,  fail  under  existing  abnormal  price  in- 
flation. 

The  rise  in  prices  has  exerted  a  deterring  influence 
on  certain  classes  of  engineering  and  contracting  work. 
On  others  it  has  been  the  cause  of  a  revision  of  plans 


or  expenditure.  For  example,  the  phenomenal  high 
cost  of  steel  at  this  time,  coupled  with  the  difficulty 
of  securing  delivery  pronijitly  or  in  quantity  is  stimu- 
lating the  use  of  concrete  if  this  material  is  at  all  ap- 
plicable to  the  work  in  hand.  One  instance  which 
bears  this  out  is  a  railway  company  planning  improve- 
ments in  Toronto  and  authorized  to  go  on  with  th^ 
plan  to  build  a  large  steel  bridge  as  part  "f  the  im- 
provement. Since  the  authorizatiofi  the  company  has 
outlined  an  amended  plan,  providing  for  a  reinforced- 
concrete  bridge  instead  of  the  steel.  Just  what  mo- 
tives actuated  the  presentation  of  the  revised  plan  are 
uncertain,  but,  if  we  are  to  judge  by  other  similar 
cases,  the  use  of  concrete  probably  entailed  a  smaller 
expenditure,  and  gave  assurance  of  more  prompt  com- 
])letion.  However,  this  position  of  concrete  seems 
doomed  to  be  uprooted.  Although  its  price  has  heUI 
pretty  firm  for  some  time  past,  the  recent  increases, 
to  be  greatly  augmented  in  the  future,  it  is  pro|jlK>icd. 
will  cut  the  margin  that  concrete  now  possessi 

steel. 

*  *         * 

This  circumstance  will  serve,  perhaps,  to  bring 
timber  to  the  front.  In  fact,  there  is  evidence  that 
timber  is  alreadj-  being  received  with  more  favor.  This 
material  has  fluctuated  to  a  less  extent  comparatively, 
a  fact  that  has  influenced  designers  and  builders  to 
make  more  extensive  use  of  it.  Throughout  the  coiui- 
try,  factories  or  warehouses  of  titnber  mill  construction 
are  more  in  evidence.  The  abundant  use  of  wood  in 
house  construction  has  tended  to  keej)  the  cost  of  this 
type  of  building  down  against  the  rising  costs  of  ma- 
sonry and  fittings.  Partly  for  this  re,-i<on  r. •<!,!. •n,-,- 
construction  is  reported  fairly  attive. 

The  effect  of  these  unusual  conditions  i>  to  siiinu- 
late  the  use  of  low-priced  materials.  This  is  done  even 
at  the  sacrifice  of  long  life.  It  is  figured  that  cheaper 
materials  even  though  subject  to  more  frequent  re- 
l)lacemcnt  are  more  economical  under  present  condi- 
tions than  the  better  quality  goods. 

The  effect  of  high  costs  can  be  counterbalanced  by 
another  alternative,  however,  than  by  replacing  stand- 
ard materials  with  cheaper  ones.  This  is  by  taking 
measures  to  conserve  labor  and  material,  bj-  eliminat- 
ing extravagance  and  waste  and  by  emj)loying  suit- 
able mechanical  measures  to  replace  hand  labor.  The 
labor  scarcity — and  it  is  this  factor  that,  in  the  end, 
is  making  costs  high — has  imposed  upon  contractors 
and  manufacturers  of  materials  the  necessity  of  using 
machinery  to  keep  costs  within  bounds.  On  many  jobs 
the  value  of  mechanical  devices  is  now  realized  to  the 
advantage  of  both  owner  and  builder.  Outside  of  all 
this,  however,  a  thrift  cam[)aign  could  well  be  iit- 
augurated  in  connection  with  bin"lding  work.  One 
needs  to  take  but  a  glance  at  the  average  job  to  see 
waste  rampant.  By  taking  measures  to  eliminate  this 
and  by  putting  operations  on  a  plane  of  higher  efTici- 
ency,  costs  can  be  kept  from  mounting  unduly. 

*  *         * 

The  whole  question  of  rising  prices  is  one  that  has 
to  be  carefully  considered.  The  first  tendency  is  to 
get  frightcpcd  and  to  stop  all  operations.  But  build- 
ing ne«Hl  not  be  allowed  to  come  to  a  standstill.  The 
prevailing  prices  to-day  are  a  result  of  more  or  less 
abnormal  conditions.  Markets  are  chaotic  and  the 
labor  situation  disjointed,  while  government  demands 
are  leaving  only  a  small  jiortion  of  most  manufactures 
for  private  consumption.  I'nder  these  conditions, 
prices    may    well    be    uncertain — whether   justified    to 
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the  present  extent  is  another  question.  At  least  the 
matter  calls  for  measures  on  the  part  of  engineers  and 
contractors,  to  make  the  most  out  of  a  difificult  situa- 
tion. 


The  Possibilities  of  Water 

Wl'-  are  all  ai)t  to  think  of  water  as  lieinj^  re- 
stricted in  its  applications,  Ijut  there  are 
many  protitable  uses  for  it,  if  onl}'  a  little 
publicity  were  ^t^ix'en.  The  following  com- 
ment, in  luinineering  and  Contracting,  gives  expres- 
sion to  the  wider  possibilities  in  the  uses  of  water,  and 
urges  an  educative  compaign  to  have  these  recognized: 

Engineers  and  waterworks  managers  in  America 
have  come  to  entertain  an  almost  reverential  respect 
for  a  city  that  is  able  to  liold  its  water  consumption  be- 
low 100  gallons  per  capita.  This  old  "1(X)  gal.  per 
capita"  is  in  danger  of  becoming  an  ideal,  analagous  to 
"liX)  per  cent,  efficiency,"  yet  witli  no  real  reason  Iiack 
of  it  further  than  that  it  is  possil)le  to  ser\e  the  a\erage 
.American  city  with  no  more  than  "I'K)  gallons  ]>er 
capita  "  and  satisfy  everyone. 

In  i'jigland,  hovve\er,  the  corres])ondiug  deal  is 
about  "?0  gallons  per  capita."  Does  that  ])rove  the 
English  to  be  iv/ice  as  etificieut  as  the  .\merican  water- 
works manager?  If  not,  what  does  it  prove?  Simply 
this,  that  where  the  average  income  of  citizens  is  small 
their  necessities  l\)rcc  them  to  conserve  it,  and  con- 
trariwise when  the  income  is  large.  That  .Americans 
waste  a  \ast  amount  of  water  because  it  is  not  metered 
is  known  to  all  hydraulic  engineers,  but  it  does  not  fol- 
low that  our  ideal  should  be  the  ultimate  reduction  in 
water  ctMisumption  per  capita.  Rather  our  ideal  should 
be  a  reduction  in  the  per  capita  waste  and  an  increase 
in  the  per  capita  use  of  water  in  economic  ways  and  to 
increase  the  health  and  pleasure  of  our  people.  It  is 
ciuite  conceivable  that  such  a  use  may  lead  eventually 
to  an  average  water  consumption  of  250  gallons  per 
cai)ita  or  more.  \\'e  Americans  use  four  times  as  much 
electricity  per  capita  as  do  the  English  or  I'Tench.  Yet 
who  charges  us  with  undue  wastefulness  in  the  con- 
sumption of  electricity?  Xo  one,  ior  electricity  is 
almost  uni\ersally  sold  as  a  metered  "commodity," 
making  it  distinctly  and  exidently  unprofitable  to  the 
individual  who  wastes  it. 

Water  and  Electricity  Contrasted 

"l!ut,"  it  will  be  urged,  "'electricity  has  many  pos 
sil)le  uses,  whereas  water  has  but  few.  l-'.lectricity, 
therefore,  can  be  marketed  intensively  and  extensixely. 
Water  cannot."  Is  this  last  conclusion  justified,  e\en 
if  it  is  conceded  that  electricity  has  more  lields  of  use- 
fulness than  water?    We  doubt  it. 

The  sale  of  any  product  is  not  altogether  dependent 
ui)on  the  number  of  uses  to  which  it  may  be  put,  but  it 
is  dependent  upon  the  understanding  that  the  public 
has  of  its  relative  worth — upon  the  educational  ad\er- 
tising  that  it  has  received.  Cameras  ha\-e  relatively 
few  uses,  but  the  sales  of  cameras  have  become  enor- 
mous through  publicity.  The  same  holds  of  innumer- 
able things.  Of  all  "public  utilities"  water  has  gained 
the  least  in  "popularity"  and  sale,  largeh'  because  it 
has  not  been  given  jiroper  publicity. 

The  uses  of  city  water?  Are  they  so  few  after  all? 
Not  tC). mention  the  everyday  uses  for  bathing,  wash- 
ing, cooking,  and  drinking,  there  arc  innumerable  com- 
mercial Uses.  Possibly  none  of  these  usescari  be  great- 
ly increased  through  educational  publicity,  although 
we  doubt  that.  If  water  were  sold  by  meter,  would  it 
not   pay   to   induce   owners   and   architects    to    install 


shower  baths  in  every  bathroom,  and  ti.i  encourage  llu 
use  of  tlie  shower  by  every  person,  morning  and  night? 
Surely  there  would  l)e  no  greater  difficulty  in  accom- 
l)lishing  such  an  education  than  there  has  been  in 
showing  the  public  that  "electric  toasters,"  "irons," 
"vac\umi  cleaners,"  and  "washing  machines"  are  neccs- 
s.irv  domestic  instnmients. 

Waterworks  Men  Indifferent 

IjuI  liere  we  waterworks  men  ?~it,  dead  to  tiie  evi- 
dence of  the  success  of  educational  publicity  on  ever)- 
side  of  us,  excusing  our  inacti\ity  on  the  ground  that 
"our  business  is  radically  different  from  others."  What 
of  our  opportunity  to  sell  water  for  backyard  and 
vacant  lot  irrigation?  What  of  the  "respiratory  organ 
disease"  that  we  might  prevent  by  the  extensive  daily 
flushing  of  our  streets?  Is  Seattle,  with  its  astonisii- 
ingly  low  mortality  (8  per  1,000),  no  object  lesson  m 
the  effectiveness  of  street  flushing  from  city  hydrants 
and  from  frecpient  rains?  What  of  snow  removal  b\- 
scra]>ing  into  sewer  manholes  and  washing  away  with 
floods  of  water?  What  of  the  possible  remodeling- of 
our  sewer  .systems  to  facilitate  the  more  extensive  use 
of  water  for  carrying  away  dirt,  refuse,  and  even  ashes? 
Who  that  has  seen  the  hydraulic  miner  and  the  hy- 
draulic dredger  at  work  can  doubt  the  efficiency  of 
water  as  a  carrier  of  materials  heavier  than  water? 

Why,  the  possible  uses  of  water  are  almost  num- 
berless, yet  the  actual  use  to  which  water  is  now  put 
in  our  cities  is  so  limited  as  to  make  us  exclaim  in  won-- 
der  at  the  general  ignorance.  Who  is  to  blame  for  this 
ignorance?  We  engineers,  we  waterworks  managers, 
and  we  pul)lishers  of  technical  periodicals  and  book.s— 
all  are  in  the  same  half-scuttled  skifl',  drifting  without 
])addling,  even  though  we  have  tlic  i)ad(lles  and  know 
how  to  use  them. 

A\'c  must  entirely  change  our  attitude  of  complais- 
ance and  inaction.  There  are  countless  uses  to  which 
city  water  may  be  profitably  put.  Eel  ns  search  them 
out  and  show  the  public  what  thev  are. 


Montreal  Builders'  Exchange  Have  Smoker 

To  celebrate  the  o])ening  of  their  new  offices  in 
the  Drummond  Building,  the  Montreal  Builders'  Ex- 
change held  a  smoking  concert,  presided  over  by  Mr. 
W.  Ramsay,  of  the  Pedlar  People  Eimited.  Mr.  James 
Simpson,  the  first  president  of  the  exchange,  and  Mr. 
R.  A.  Bremner,  who  were  among  those  who  obtained 
the  original  charter,  were  present.  The  former  gave 
an  outline  of  the  history  of  the  exchange.  Messrs. 
J.  P.  .'\nglin.  the  preside'nt,  N.  Beullac.  J-  E.  Walsh. 
W.  C.  Munn,  .Alexander  W.  Bremner,  and  John  Quin- 
lan  also  s])oke. 


Road  Work  Incurs  Damages 

In  the  Superior  Court,  Montreal,  Judge  Panneton 
has  ruled  that  it  is  when  the  provincial  government  is 
liable  for  damages  through  road  construction  work 
executed  under  the  Quebec  Good  Roads  Act  that  the 
special  provision  of  the  law  regarding  the  appointment 
of  arbitrators  for  the  assessment  of  the  damages  mav 
be  applied.  In  the  event  of  damages  being  alleged 
against  a  municipality  as  the  outcome  of  road'buildi'ng, 
then  an  action  will  lie  for  compensation  in  the  Su])erior 
Court.  He  gave  judgment  for  $100  against  the  Muni- 
cipality of  St.  Ba.sile  de  Grand  in  an  action  brought  to 
recover  damages  for  alleged  injury  to  jjroperty  through 
the  installation  of  stone  crusher,  engine,  etc..  used  in 
road  construction  work. 


May  .if),  I'll? 
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Methods  of  Gutting  Down  Labor  Costs 

Two  Typical  Jobs  Illustrate  Extended    Use   of  Mechanical  Equip- 
ment to  Eliminate   Large   Labor   Forces   and    Reduce   Labor  Costs 

—  By  W.  P.  Anderson'  


Tl  I  I".  (liHi(.iiltiis  ciu-()untc'ic(l  in  llic  labor  market 
this  last  3(.ar  have   forced  cuiitractors  as  welt 
as  ciiiployers  in  other  lines  of  work,  to  make  use 
of  as  many  labor-saving  devices  as  possible.    My 
so  <loin<^  many  contractors  have  succeeded  not  only  in 
elinn'nating  a  large  number  of  their  former  labor  forces, 
but  in  cutting-  down  the  labor  costs  as  well. 

A  brief  (lescription  of  two  typical  jobs  will  illus- 
trate this  extended  use  of  mechanical  e<iuii)meut.  The 
contract  for  a  large  high  school  building,  calling  for 
the  erection  of  a  group  of  fi\e  l>uil<lings  three  storeys 
high,  is  one  of  those  that  has  been  handled  with  com- 
jjarativcly  low  labor  costs  in  spite  of  market  conditions. 
A  temporary  spur  track  was  laid  from  the  railroad  to 
the  site  of  the  five  buildings,  tower  and  bridge  which 
com])rise  this  reinforced  concrete  job.  The  concrete 
mixing  plant  was  ])laced  beside  this  spur  track.  It 
consisted  of  a  suitable  mixer  placed  at  the  base  of  a 
tower  210  feet  high,  from  which  a  steel  cable  ran  to 
a  shorter  tower  SO  feet  high  in  the  line  of  one  of  the 
wings  of  the  buildings  800  or  900  feet  away.  Sand 
and  gravel  were  unloaded  from  cars  by  a  clam  shell 
bucket  and  duiuped  into  storage  bins  above  the  mixer. 
A  storage  pile  of  aggregate  was  left  on  the  ground  to 
])revent  delay  in  case  the  cars  did  not  come  fast  enough 
to  keep   the   bins   hlled.     The   derrick   was   raised   up 


A  concrete  distribution  system  lii<e  this  ki'tis  labor  costs  down.    The  main 

chute  is  suspended  from  a  cable  between  two  lowers,  the  other  (roni 

a  split  boom.    Vertical  drops  are  used  in  the  main  chute. 

enough  from  the  ground  to  enable  the  t>])erator  to  look 
into  the  cars  and  determine  exactly  what  his  bucket 
was  doing.  From  the  bins  the  sand  and  stone  was 
dumped  directly  into  a  Koppel  car  so  divided  that  the 
proper  amount  of  sand  and  stone  for  one  mix  could  be 

*  Prosiilont.  Till'  I'crro  Concrete  Construction  Compiiny. 


readily  measined.      This  car  was  tlicii  run  along  and 
dumped  directly  inttj  the  mixer. 

The  niixe<l  concrete  was  hoisted  u|)  the  main  tower 
and  dumped  into  either  one  of  the  two  hoppers  on  the 
side  of  the  tcnver.  One  of  these  ho])pers  feeds  the 
main   line   chute  which   hangs   from   the  steel   cable. 


Chutes  in  this  case  are  carried  on  tripods  fitted  with  large  wheels  to 
permit  rapid  adiustment  of  position. 

The  (jther  feeds  the  shorter  chute  line  suspended  from 
a  split  boom.  Vertical  drop-i  \\  irr  used  in  tlif  ui:iin 
chute  line. 

Economy  in  Handling  All  Materials 
In  addition  to  the  labor  saving  devices  on  the  con- 
crete plant  there  was  a  gravity  conveyor  system  for 
handling  reinforcing  steel,  tiles  and  other  miscellane- 
ous material.  Cement  was  unloaded  directly  from  the 
cars  into  a  cement  shed,  using  gravity  conveyors.  The 
capacity  of  this  shed  was  1,300  barrels,  and  with  this 
arrangement  only  six  men  were  required  to  unload  a 
car  of  240  barrels  in  about  2%  hours.  Another  feature 
of  this  job  which  was  instrumeiiital  in  keeping'  down 
labor  costs  was  the  care  exercised  in  laying  out  the 
plant.  Resides  this,  the  special  mat  system  of  flo<jr 
forms  used  enabled  three  carpenters  and  two  laborers 
to  lay  about  6,500  scptare  feet  of  floor  forms  per  day. 
Another  job  which  exem])lifics  the  use  of  economic- 
al methods  is  that  of  a  large  mill  and  warehouse  for  a 
milling  concern.  On  this  job  the  sand  and  gravel  came 
in  self  dmnping  cars  ami  was  dumped  directly  from 
the  car  into  the  sum])  hole  beneath  the  track.  From 
here  it  was  hoisted  by  endless  chain  buckets  into  bins 
near  the  mixer,  the  chain  hoist  being  so  arranged  at 
the  top  that  the  sand  could  be  dumped  into  one  of  the 
two  bins  and  the  rock  into  the  other.  Of  course,  it 
was  necessary  to  dump  only  one  kind  of  material, 
either  sand  or  gravel,  into  the  underground  sump  at 
one  time.  From  the  bins  the  material  went  by  gravity 
directly  to  a  measuring  hopper  and  the  mixer.     The 
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tower  and  dumped  into  a  receiving  hopper  from  which 
it  flowed  through  a  chute  hne  to  the  forms.  Wheel- 
ers were  eliminated.  The  fir.st  chute  was  suspended 
from  the  receiving  ho])per  and  a  split  boom.  Beyond 
this  point  the  supj)orts  consisted  of  special  tripods  fit- 
ted with  large  wheels  which  could  be  moved  over  the 
reinforcing  steel  and  practically  anywhere  desired. 
This  enabled  the  "chute  line  to  be  moved  from  point  to 
point  quickly  with  comparatively  few  laborers.  At 
times  a  smaller  bicycle  frame  was  used  to  carr^'  the 
end  of  the  chuting  line.  This  does  not  .show  in  the 
accompanying  illustration,  but  is  simply  a  frame  sup- 
ported on  two  large  wheels  which  roll  over  reinforc- 
ing steel  with  comparative  ease. 

Efficient  Methods  Counterbalance  High  Costs 

In  spite  of  the  fact  that  the  i)rice  of  labor  has  gone 
up  from  40  to  50  per  cent,  in  the  last  two  years,  the 
contractors  have  succeeded,  by  using  such  methods  as 


outlined  here,  in  bringing  its  cost  of  handling  concrete 
down  appreciably.  On  the  last  job  described  labor 
cost  was  1.482c  for  the  mill  and  1.391c  for  the  ware- 
house. These  two  buildings  were  handled  with  prac- 
tically the  same  concrete  plant.  The  yardage  for  the 
mill  was  2,267  cubic  yards,  for  the  warehouse,  907 
cubic  yards.  The  cost  thus  far  on  the  school  first  men- 
tioned, which  is  only  partially  compl-eted,  but  which 
is  based  upon  the  yardage  for  the  entire  building  and 
wiil  be  approximately  correct,  is  l-.299c  per  cubic  yard. 
The  actual  number  of  cubic  yards  already  placed  is 
4,661.  The  number  to  l)e  placed  is  about  7,700.  The 
hourly  wage  for  the  laljorers  on  the  job  was  from  25 
to  30  cents,  the  majority  being  paid  25  cents.  A  strike 
among  the  laborers  on  this  job  resulted  in  a  little  of 
the  concreting  being  done  by  carpenters  at  a  slightly 
increased  cost.  On  the  school  job  the  laborers  received 
from  27.8  to  30  cents  per  hour.  The  average  was  about 
28.5  cents. 


Proposed   Tunnel   is   Longest   in    the   World 

A  Railway  Tunnel,  30  Miles  Long,  Through  the  Cascade  Mountains — Esti- 
mated Cost  and  Progress  in  the  light  of  the  Connaught  Tunnel  Experience 


o 


UR  article  in  the  last  issue  of  the  Contract  Re- 
cord describing  in  detail  the  work  c)n.  the  Con- 
naught  or  Rogers  Pass  Tunnel,  one  of  the 
world's  most  wonderful  achievements,  adds  spe- 
cial intc.rest  to  a  proj^osal  made  by  General  H.  M. 
Chittenden,  of  Seattle.  Wash..  U..S.A.,  to  build  a  tunnel 
through  the  Cascade  Mountains  in  the  State  of  Wash- 
ington, which,  if  ccinsunimated.  would  be  the  longest 
I  railway  ttmnel  in  the  world.  The  tunnel  as  projected 
by  Gen.  Chittenden,  having  a  length  of  thirty  miles, 
would  be  important  not  only  on  account  of  the  magni- 
tude, but  because  of  the  economic  advantages  it  would 
possess.  The  length  is  about  two  and  a  half, times  that 
of  the  Simplon  Timnel,  the  longest  railway  tunnel  yet 
driven. 

Present  Conditions  Very  Difficult 

A  number  of  reason  have  given  rise  to  the  proposal. 
In  the  first  place,  Puget  Sound,  on  the  Pacific  Coast, 
has  immense  trade  possibilities,  but  on  its  eastward 
side  it  is  hemmed  in  by  the  high  mountain  walls  of 
the  Cascades.  The  lowest  passes  across  this  barrier 
are  more  than  3.000  feet  high,  and  they  become  practi- 
call}'  impassible  in  the  more  severe  storms  of  the  win- 
ter. In  the  past  ten  years  there  have  been  three  winters 
in  which  rail  traffic  across  the  Cascade  Mountains  in 
Washington  has  been  completely  stopped  for  periods 
of  from  one  to  three  weeks.  There  have  been  several 
other  winters  in  which  the  interruptions,  though  less 
complete,  have  been  serious.  There  have  lieen  ojily 
two  or  three  winters  in  which  appro.ximately  normal 
traffic  conditions  have  been  maintained  throughout. 
Durinp-  the  past  decade  there  have  been  some  grave 
accidents,  with  heavy  loss  of  life,  and  there  has  been  a 
prodigious  financial  loss  to  the  railroads  and  the  com- 
munity. 

Further,  in  crossing  these  mountains  the  grades  are 
ifjj-^^avy  and  the  summit  is  high,  traffic  having  to  be 
merciatfi.'''''  elevation  of  around  3,000  feet  in  crossing 
Iv  increast'^y  the  present  railway  lines.  So, long  as  the 
we  doubt  thi"  crossings  are  maintained  it  will  never  j)c 
not   pay    to   eliminate  the  waste  of  energy  involved  in 


the  half-mile  vertical  lift  over  the  range,  nor  the  de- 
lays, dangers,  and  enormous  maintenance  cost  due  to 
heavy  gradients,  excessive  curvature,  and  to  winter 
conditions. 

The  problem  that  was  presented,  then,  was:  Can  a 
route  be  found  on  which  a  tunnel  may  be  built  under 
the  Cascades,  at  an  elevation  low  enough  to  eliminate 
the  worst  grades  and  practically  all  the  winter  diffi- 
culties of  the  present  crossings? 

The  railways  occupy  the  best  passes,  and  in  the 
construction  of  their  lines  have  employed  tunnels  in 
only  three  cases,  the  longest  of  these  being  13,500  feet 
and  their  elevations  2,560  feet,  2,837  feet,  and  3.375 
feet.  The  gradients  on  the  approaches  vary  from  1  per 
cent,  to  2.2  per  cent,  over  distances  of  10  to  30  miles. 

Longer  Tunnel  Only  Means  of  Relief 

These  figures  show  that  the  tunnels  do  nothing 
more  than  pierce  the  thin  comb  of  the  ridge,  leaving 
the  approaches  for  long  distances  supported  on  pre- 
cipitous mountain  slopes  with  excessive  gradients  and 
subject  to  the  dangers  inseparable  from  such  situa- 
tions. No  substantial  relief  is  possible  except  by 
building  much  longer  tunnels.  The  trouble  is  that  the 
railways  individually — of  which  there  are  five  in  this 
district — could  not  go  to  this  expense  unless  driven  to 
it  by  dire  necessity.  Mr.  Chittenden  suggested  a  com- 
bination by  which  the  roads  might  jointly  build  a  low- 
grade  route  so  located  as  to  be  conveniently  available 
to  the  several  lines,  in  this  way  preventing  an  undue 
burden  of  expense  on  any  single  company.  After  inves- 
tigation, one  route  appeared  feasible,  the  location  being 
such  as  to  benefit  the  railways  mutually.  On  this 
route  it  was  possible  to  reduce  the  gradients  to  0.6  per 
cent,  up  to  two  points  separated  by  a  distance  of  about 
thirty  miles.  This  obstacle  was.  according  to  the  plan, 
to  be  overcome  by  a  tunnel. 

To  this  relocation  there  are  a  number  of  advan- 
tages, of  local  economic  interest,  wdiich  may  reason- 
ably be  passed  over.     The  feasibility  of  this  project 
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and  tile  nictliuds  to  be  follnwod  arc-  matlcis  llial  arc  of  j^ress.     The  question  of  their  use  turns  mainly  upon 

more  practical  value.  their   effect   in    shortcnintj   time    of    completion   and 

It  may  be  stated  at  oiui-  lliat  tlic  technical  problem  thereby  saving  interest  and  hastening  the  period  when 
presents  nothing  which  should  seriously  challenj,^e  the  the  work  may  become  revenue-producing.  These 
resources  of  tlu'  enj(iiieerin<;  profession.  The  only  shafts  would  be  expensive,  about  $100  per  fo<jt  depth 
feature  that  would  establish  a  precedent  would  be  the  for  a  deep  shaft  of,  say,  four  compartments  (about  250 
leuf^th,  which  would  be  nearly  three  limes  as  j^reat  as  s(|uare  feet  cross-section),  and  would  take  consider- 
that  of  any  railway  tunnel  yet  built.  able  time  to  con.struct,  ICX)  feet  per  niohtirbeing  stan- 

The  nearest  approach  is  in  the  Alps,  where  there  dard  experience.  There  are  four  possible  locations  for 
are  live  tunnels — Mont  Cenis,  Smiles;  Saint  (jothard,  these  shafts,  known  as  Deception  Creek,  Upper,  Mid- 
'^..^  miles;  Arlberj.;,  6..S  miles;  Simplon,  12.3  miles;  and  die,  and  Lower  Icicle  Creeks.  In  analyzing  their  pro- 
Loetschl)er^,  '>  miles — the  a^^ri'^iate  lenf,nh  of  the  three  bable  value  in  exi)editing  the  work  and  reducing  inter- 
longer  being  just  the  same  as  that  of  the  pro|)osed  est  charges,  a  somewhat  higher  rate  of  cost  than  pre- 
Cascades  tunnel.  There  are  many  railway  tunnels  in  viously  indicated  has  been  assumed — namely,  for  the 
various  parts  of  the  world,  ranging  from  two  to  seven  Lower  Icicle  Creek  shaft  (l.KX)  feet  deep),  $150,000; 
miles  in  length.  The  Catskill  Aqueduct  for  the  Xew  for  the  Middle  Icicle  and  Deception  Creek  shafts 
York  water  supply  is  120  miles  in  length,  of  which  4''  (1,700  and  1,860  feet  re.si)ectively>,  $250,000;  and  the 
miles  was  driven  in  tiuinil.  Upper  Icicle  shaft  (2.320  f eet ),  $350,000.  The  estimat- 
Serious  Difficulties  Not  Anticipated  ^'^  «fif«^^t  of  these  shafts  in  reducing  time  and  cost  is 
.     ,        , ,   .                  ,1111         K  shown  HI  table. 

Some  of  the  Alpine  tunnels  developed  .jbstacfc.s  .^-,,^.  pioneer  tunnel  and  the  several  shafts  would  be 
much  more  serious  than  any  which  it  is  believed  will  ^^f  ^^.^^^  ^,^,,j^  -^^  j^^  subsequent  operation  of  the  tun- 
be  encountered  here.  I  he  Cascades  rock  is  mainlv  ,^^.,  ^yj^j,^,  ventilation  with  electric-train  operation  is 
granite,  with  some  schist  at  the  western  end  and  pos-  _^^^,  ^  difficult  problem,  still  it  would  be  materially  sim- 
sibly  a  short  stretch  of  sandstone  about  midway.  1  y^^^^  ,  j,^^  auxiliarv  tunnel  and  the  shafts,  'lligh- 
is  not  hkely  that  serious  difficulty  will  be  encountered  ^^^^^  operation  of  trains  wouhl  be  es.sential,  and  the 
from  excessive  heat,  the  sole  surface  indication  being  a  ^j,.  pressures  would  be  lessened  by  frequent  connec- 
warm  spring  on  the  Creat  Nt.rUiern  three  miles  north  ^-^^^^^  ^^.j^,^  j,,^  ^-^^  ^^^,,,^^1  ^^.,,j,^  ^,,^  ^^^f^^  ^^.^^^,,j  ,,3^.^ 
ol  the  hue  and  at  elevation  2  200,  with  a  temperature  ,.f  ^  ^-^^^-^^^  ^^p^.^.^  .,„^,  ^^,,,^,,j  promote  frequent  complete 
\M)  degrees  1'.  No  trouble  from  this  cause  was  e.xperi-  t.i,;j„„(.^  ,,f  ;,ir 
enced  in  any  of  the  three  tunnels  already  built  through  '    '     ' 

the  Cascades.    The  Cascade  granites  carry  iiKjre  or  less  Rogers  Pass  Work  Forms  Basis  for  Estimates 

water,  but  not  in  troublesome  quantities,  judging  from  \^  Rogers  Pass,  as  already  stated,  a  rate  of  pro- 

exi)erience  on  the  Great  Northern  tunnel.  tjress  of  3.6  miles  a  year  was  attained,  or  a  mean  of  1.8 

The  cost  of  the  work  as  affected  iby  interest  charges  ,„iieg  from   each   end.     In   the  estimates   from   which 

during  construction  is  so  dependent  upon  the  rate  of  Table  2  is  made  up  it  is  assumed  that   1.6  miles  per 

progress  that  both  matters  will  be  considered  together  ^.,,^j.  ^au\d   be   maintained    from   each   portal   and    1.4 

in  this  divisitin  of  the  subject.  ,„iles  each  way  from  each  .shaft.     It  is  assumed  that 

In  the  matter  of  progress  in  tuiuRi  Inuldmg  there  ij^g  widening  for  necessary  sidetracks  would  be  equiva- 

has  been  continuous  improvement  since  the  first  long  ie,jt  to  1.2  miles  of  full  tunnel  section,  thus  making  an 

Alpine  tunnel   was  built.     This  is  well  shown   in   the  equivalent  total   length   of  32  miles.     If  shafts   were 

following  table :  used,  the  time  would  be  controlled  by  the  longest  suh- 

Alpine  Tunnels  division  and  bv  the  rates  of  progress  at  its  two  ends. 

Ixngtli.     Kato  of  progress.  •  j,,^,^,^  ^^.■^^^  „,,  j.,,3ft_  j,^p  ,^.„<,i,,  ^^.q^i^j  j,,.  37  ^iies  and 

Name  of  uiniicl.         Dato.                Miles,        I'eet  per  day,  j,,^.  annual  rate  3.2  miles  ;  with  one  shaft,  the  controll- 

Moiit  Conis              is.-iT-Ti                  T..-.                   T,7.-.  j,^^  section  would  be  17.4  miles  and  the  rate  3  miles; 

St-  Goiliar.l  ist:'-si                  '.I,.-,                  is,(U)  ^^,ijj^  ^^^.^  shafts,  these  figures  would  be  14.4  and  3  re- 

•"^"■"'^■■■K  i«'^"-«^  '''••"'  -'•-•'  spectivelv;  with  three  shafts.  11.2  and  2.8;  and  with 
S""pl"n  isiKi-iMi  i:.v-'.-.  ;iG,oo  ,v,ur  shafts.  7.5  and  3.  It  is  a.ssumed  that  two  full 
LoelsclibciK  nio(i-it  !i,(ni  liC.oo  years  would  be  consumed  in  installation  of  plant.  in- 
Ill  the  Rogers  I'ass  runnel  proi^res,-,  was  made  at  eluding  shafts,  and  in  getting  well  started:  12  months 
a  rate  of  3.6  miles  |)er  year,  or  about  52  feet  i)er  day.  ;„  getting  the  tunnel  into  operation  after  the  main  bore 
Upon  the  whole,  the  Rogers  Pass  experience  seems  is  holed  through.  The  times  of  completi' ■"  '"'.I...-  tli,..,. 
most   applicable    to   this   project.      The   extraordinary  assumptions  are  shown  in  table. 

record  made  was  due  to  a  favorable  rock  and  to  the  use  In  arriving  at  an  estimate  of  cost  reliance  i>  based 

of  the  comparatively  new  method  of  driving  a  small  largely  on  the  Rogers  Pass  experience,  but  other  work 

auxiliarv  tunnel  in  advance  of  and  at  one  side  of  the  ;,„d  authorities  have  been  consulted  as  well.    The  fol- 

maiii   bore,   from   which   cruss-galleries  were   run   and  Kuvintr  unit  prices  are,  it  is  believed.  ci>nservative.  if 

additional  headiiigs  opened  up.    Undoubtedly  the  same  ii,e  tunnel  is  driven  from  the  ends  only  : 

expedient  would  be  applied  to  the  much  larger  work  •                                                           IVrlin,  it, 

here  considered.  I'lant  (except  shafts'                                                         J    .'> 

Ill  the  estimates  wliicli  fi)llo\\,  and  which  ha\e  been  Excavation  of  bore                                                              120 

])repared  and  i)ublished  by  Mr.  Chittenden,  the  follow-      Lining  tunnel   "5 

ings  dimensions  for  the  cross-section  of  the  tunnel  have  Tracks  and  equipment  ..                                                        5 

been  assumed:  Width,  30  ft.;  height  at  centre.  25.5  ft.;  ."Purveys  and  inlsi-cnaiuHv,i^                                                  5 

height  over  outer  rail,  22.5  ft. ;  net  cross-sectional  area  

( after  lining)  about  6.50  s(|.  ft. ;  gross  area  in  exca\-a-  total    $210 

tioii.  about  S50  St],  ft.  It  is  assumed  that  the  item  for  excavation-from  the 

The  great   length  of  the  tunnel  naturally  suggests  shaft  headings  will  be  $5  greater  than  given  in  the  pre- 

resort  to  intermediate  shafts  iti  order  to  facilitate  pro-  ceding  tabulation,  this  increase  to  coyer  the  e.xtra  cost 
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ol  removing  muck  and  water  tlirmij^h  the  shafts. 

With  the  forej4oin5»^  assumptions,  with  an  interest 
rate  of  6  per  cent.,  and  an  interest  period  equal  to  half 
the  period  of  construction,  the  details  as  to  costs  and 
times  are  shown  in  the  table.  The  second  column  in- 
cludes the  increased  plant  cost  of  shaft  installation,  as 
already  gfiven,  and  the  extra  cost  of  $5  per  foot  for  re- 
movin<i-  mnck  and  -water  Ijy  the  shafts. 

Time  Required  for  Completion  and  Cost  of  Cascades  Tunnel 


Scheme. 

Cost. 

Tiiiie.yi 

•.     Interest. 

Total. 

No    shaft.s    .  . 

$;i5,48t,00() 

i:!.o 

,$1.!, 8:)  7, 000 

$40,318,000 

One   shaft    . . 

:iG,13T,0(J() 

'.).() 

9.7:)4,0O0 

4.>,S81,0(I0 

Two  shafts    . 

:i0,43!),0()() 

s.o 

8,74:!,000 

4o, 173,000 

Three   sliafts. 

;i0,6.'j!).00() 

7.0 

7,U1)S,000 

44,3,57,000 

I'our  shafts   . 

;iT, 11 4. ()()() 

.">..') 

o,i2;i,ooo 

43.237,000 

.\.  C  Dennis,  snperintendent  for  the  contractors  on 
the  Rogers  Pass  Tunnel,  to  \vh<iin  these  estimates  were 
referred  by  Mr.  Chittenden,  expresses  some  doubt  as 
to  the  practicability  of  seciu"in^  this  efiliciency  from  the 
shafts.  He  is  inclined  to  favor  doing  the  whole  work 
from  the  portals  onh,  or  at  least  using  only  the  one 
shaft  nearest  midway  of  the  tunnel.  In  this  connection 
he  made  the  following  observation  in  a  letter: 

"Under  normal  rock  and  water  conditions  this  tun- 


nel can  be  finished  ready  for  ojieralioii,  working  from 
the  portals  only,  in  nine  years.  With  a  bonus,  or  for- 
feit claim  based  on  nine  years'  time  limit,  1  am  satisfied 
that  this  work  can  bet  let  for  $33,000,000,  to  cover 
every  expense  in  connection  with  the  work  until  ready 
for  operation  and  with  an  additional  reductioti  of  $70 
])er  foot  for  an  unconcreted  section." 

Considerable  Open-country  Work  Necessary 

'J"he  costs  as  given  in  the  table  pertain  to  the  tunnel 
only.  To  make  this  work  properly  available  by  giving 
unrestricted  access  to  all  railway  lines,  the  system 
should  be  extended  on  both  sides  to  the  natural  points 
of  divergence.  This  would  add  probably  50  miles  of 
oi)en-countr\-  double  track,  which  are  estimated  at 
.$4,000,000. 

It  mav  be  objected  that  this  route  would  i)e  |)racti- 
cally  availai^le  to  only  one  of  the  railroads  entering  the 
Puget  Sound  country — namely,  the  Great  Northern, 
which  lies  directly  on  the  route  of  the  tunnel.  The 
answer  is  that,  long  before  such  a  work  could  be  car- 
ried to  completion,  the  development  of  the  Columbia 
Valley  will  have  brought  the  other  line-;  as  far  north  as 
W\'natchee  for  local  traffic  only. 


Many  Bridge  and  Culvert  Problems 

Expenditures  in  Many  Cases  Avoidable — Future  Requirements 
Often  Not  Considered — Strong  Foundations  a  Good  Investment 

■ By  Lucius  E.  Allen,  C.  E.' 


T 


lll^Rli  arc  a  few  ])oints  in  connection  with  high- 
wav  bridges  which  are  many  times  lost  sight  of 
by  mtuiicipalities.  In  considering  the  economi- 
cal side  of  liighwa\'  bridge  constrtiction  there 
are  two  classes  of  expendittires,  namely,  those  expendi- 
ttires  that  may  be  termed  avoidable  and  those  that  can- 
not be  prevented.  The  greatest  financial  and  economical 
losses  on  the  part  of  many  municipalities  fall  under  the 
lirst  class,  and  could,  with  proper  foresight,  be  saved. 
There  are  countless  instances  of  bridges  which  have 
been  built  even  within  the  past  ten  years  that  were 
either  so  poorly  designed  or  improperly  constructed 
as  to  require  extraordinar}-  and  expensive  repairs,  or  in 
some  cases  replacement  with  new  bridge  structures. 
At  the  present  time,  with  the  best  of  materials,  steel  or 
concrete,  there  should  be  no  apology  reqtiired  from  any 
municipal  body  for  not  constructing  their  bridges  in 
the  best  manner  possible. 

Future  Requirements  Should  Be  Met 
( )wing  to  the  use  of.  increasingly  heavy  motor 
trucks  modern  bridges  should  be  designed  for  future 
requirements,  so  as  to  safely  carry  any  load  that  may 
pass  over  them.  There  exist  many  highway  bridges 
which  could  not  be  considered  safe  under  a  five-ton 
load,  and  many  more  that  wotild  not  safely  sustain  a 
ten  or  fifteen-ton  load.  It  is  also  difficult  in  many  cases 
in  the  construction  of  a  bridge  to  predetermine  what 
may  be  required  of  it  in  the  future.  A  diversion  of  traf- 
fic may  suddenly  or  gradually  take  place  on  a  given 
road  which  will  increase  not  only  the  density  but  al.so 
the  loads  ]jassing  over  .any  particular  bridge;  and,  for 
this  reason,  it  would  seem  to  be  the  better  economy  to 
overestimate  the  future  requirements  of  every  new 
l)ridge  to  be  built.    In  addition  to  heavy  iijotor  trucks. 


*  Engineer.  Hastings  County,  Ontario,  before  Canadian  and  International 
(Jood  Roads  Congress. 


the  traction  eifgine  and  road  roller  is  another  important 
factor  to  be  considered  in  designing  the  bridge.  In 
view  of  the  increased  constrtiction  of  good  roads 
throug(jut  the  cotmtry,  heavy  machinery  for  their  ■con- 
strtiction are  retjuired  to  move  f)vcr  nearly  all  roads 
passing  through  the  more  settled  portions  of  our  coun- 
try, and  as  the  bridges  must  be  considered  as  a  com- 
jionent  part  of  any  improved  highway  system,  it  is  very 
essential  to  take  into  account  the  future  requirements. 

I  know  of  a  municipality  having  a  large  number  of 
bridges,  many  of  them  old  wooden  structures,  that  for 
years  they  had  neglected  to  rebuild,  and  only  after  one 
or  more  lives  were  sacrificed  through  bridge  failures 
was  action  taken  to  reconstruct  the  bridge  system  with 
safe  and  modern  structures.  Such  bridge  losses  as  are 
here  referred  to  can  surely  be  classed  as  avoidable  ex- 
penditures, providing  the  required  amount  of  money 
had  been  wiselv  spent  in  the  first  instance. 

Further  Avoidable  Expenditures 

.Another  quite  common  fault  that  catises  in  many- 
cases  large  '"avoidable  expenditures"  of  public  money  is 
the  selection  of  a  poor  foundation.  One  case  which 
illtistrates  this  point,  and  which  came  under  my  notice 
within  the  past  two  years,  was  of  a  bridge  which  had 
been  placed  on  concrete  piers  which  had  a  \er\'  poor 
foundation — so  mtich  so  that  one  pier  commenced  to 
tip  so  badly  as  to  endanger  the  steel  su|)erstructure.  It 
was  necessarv  to  remove  the  pier  entirely  and  construct 
a  new  pier  upon  a  sound  foundation,  which  was  done 
bv  means  of  a  steel  sheet  pile  coiterdam.  This  work 
cost  several  thousand  dollars,  atid  cotild  have  originally 
been  done  properly  for  very-much  less  money.  Anoth- 
er case  in  point  is  of  a  bridge  whose  masonry  piers 
were  btiilt  on  wooden  plank  platforms  resting  on 
wotjdcn  piles.  Owing  to  movement  of  piling  tlie 
])lanking  became  displaced,  which  resulted  in  several 


May  :!(),  1 '.)]■; 


THE   CONTRACT   RECORD 


47S 


(if  tlu'  piers  lili|>iii.L;  sn  liadly  as  to  rf(|uiic  rcci  Fii-lnic 
tioii,  wliich  work-  is  now  bciii}^  carried  out.  I  lad  the 
nrijiitial  coiistriK-lioii,  been  properly  desij^ned  and  exe- 
i-nted  the  larj^e  eosl  of  reconstruction  would  have  been 
avoided,  in  considering;-  the  construction  of  one  or 
more  iiij^hway  bridges  no  set  type  oi  design,  either  in 
foundations  or  su|)crstructure  will  be  found  suitable  >  ir 
economical  in  every  case,  h'.ach  bridi^e  should  be  con- 
sidered by  itself — a  careful  examination  made  of  the 
locality,  tlie  foundation  c(jnditi(>n,  draina,t,fe  area,  flan- 
j^er  of  washout.s — before  deciding-  on  the  particular  dc 
sif,ni  best  adapted  for  the  particular  bridf(c. 

The  matter  of  i)roper  bridge  approaches  is  in  many 
cases  ncjjlected  as  not  heini;-  an  important  part  of  tiie 
linished  ])ridfie.  Jf  the  appro;ich  is  at  all  elevated  above 
the  side  ditches  either  strcmi;  wooden  or  iron  guard 
rails  should  l)e  provided. 

Trees  Prevent  Underwashing 

In  .some  cases  vvliere  the  spring  freshets  are  par- 
ticularly severe,  and  there  is  <langer  of  underwashing 
of  the  abutments,  the  planting  of  certain,  kinds  of  trees 
along  the  banks  of  the  stream  aliove  the  bridge  is 
fijund  lo  be  beneticial.  Willow  trees  are  especially 
adapted  for  this  purjiose. 

The  lack  of  properly  painting  steel  bridges  is  i)ro- 
•bably  one  of  the  most  common  causes  of  rai)id  deter- 
ioration of  highway  bridges.  It  is  often  difficult  for 
municipal  officials  having  charge  of  highway  bridges 
to  secure  sufficient  funds  from  the  munici|)alities  to 
l)roperIy  paint  steel  bridges,  no  matter  how  often  or 
how  strongly  the  importance  and  economy  of  keeping 
the  steelwork  i)ainted  is  impressed  upon  the  munici- 
I)ality.  In  all  cases  the  steel  bridge  should  be  painted 
not  less  than  every  three  to  four  years,  but  in  many 
instances  tliey  are  not  pninted  oftener  than  Once  e\ery 
live  to  ten  years.  If  allowed  U)  jjeconie  bare  or  ex- 
l)osed  it  is  very  difficult  to  prevent  pitting,  and  once 
corrosi(jn  commences  it  is  difficult  to  entirely  ])revent 
continued  loss  through  exposure.  -Many  steel  l)ridges 
have  become  unsafe  and  entirely,  unsuited  for  traffic 
solely  from  lack  of  proper  attention  to  the  preserving 
of  the  steel  by  i);nnf  or  other  suital)le  preservative 
Coatings. 

Suitability  of  Reinforced  Concrete  Bridges 
Where  foundation  conditions  are  suitable  the  rein- 
forced type  of  bridge  is  undoubtedly  the  best  type  to 
select  in  ])oint  of  permanency.  It  is  not  difficult,  how- 
ever, to  point  to  reinforced  concrete  bridges  that, 
through  faulty  design  or  poor  construction,  have 
proved  failures.  The  type,  however,  .should  not  be 
condemned  on  account  of  the  failure  of  isolated  cases 
that  have  heen  improperly  constructed.  There  are  to- 
dav  thousands  of  reinforced  concrete  bridges  through- 
out the  country  that  have  sufficiently  stood  the  test  of" 
lime  as  to  leave  no  doivbt  as  to  the  permanency  and 
adaptability  of  this  type  of  bridge  construction.  Con- 
crete also  lends  itself  to  far  greater  architectural  cttects 
in  bridge  design  than  steel.  i)ri)viding  care  is  taken  in 
linishing  the  exposeil  surfaces  and  carrying  out  the 
lines  of  the  side  walls  aI(M)g  a|)proved  architectural 
UK-thods. 

The  width  of  roadwa\-  is  also  of  importance.  \\  liile 
a  width  t)f  sixteen  feet  is  considered  a  standard  width 
for  ordinary  country  higliway  bridges,  it  is  (picstion- 
able  if,  on  many  of  our  more  important  highways,  the 
width  should  not  be  increased. 

There  are  many  other  tpiestions  as.sociated  with  the 
subject  under  discussion  which  might  be  touched  upon, 
and  the  subject  involves  a  great  many  details.  In 
brief,  it  mav  be  stilted,  however,  that  the  same  laws  and 


axioms  apply  to  bridfje  construct  ..  other  types 

of  construction,  and  unless  the  bridge  strncttirc  is 
placed  on  a  sound  foinidation.  designed  with  care,  an<I 
built  <jf  the  best  materials  and  workmanship,  the  result 
will  not  only  hf  disiil'-ri-'V"  '■•  '!"•  ■■•  <•  '""  "ill  '•> '-n- 
tnally  ))rove  a  failure. 

Effect  of  Gypsum  on  Embedded  Steel 

GM'SUM,  although  formerly  supposed  to  have  a 
corroding  cfTect  on  steel,  has  latterly  proved 
to  cause  no  noticeable  or  harmful  deteriora- 
tion. At  various  times  tests  have  been  con- 
ducted to  determine  the  exact  effect  of  gypsum  on 
embedded  steel.  For  many  years,  gypsum  tiles  and 
slabs  have  been  used  for  constructional  purposes  and 
an  article  in  the  Contract  Record  of  Feb.  7,  1917,  drew 
attention  to  a  new  type  of  reinforced  gypsum  roof. 
This  material  thus  occupies  an  important  jdacc  in  the  ' 
list  of  structural  materials  and  certainty  that  not  cor- 
rosion is  caused  to  the  reinforcing  is  essential  to  its 
wide  adoption.  Besides  a  load-bearing  u.se,  gyp.sum 
has  been  widely  employed  as  a  fire  protecting  medium 
for  steel  supporting  members.  Its  use  for  this  pur- 
pose has  been  allowed  by  building  codes,  the  result 
of  tests  establishing  its  non-corroding  properties. 

In  1912  a  fire  test  was  made  on  a  gypsum  floor  at 
the  testing  station  of  Columbia  University  for  the 
city  of  Toronto.  The  floor  was  a  4-inch  thick  rein- 
forced-gypsum  slab.  It  successfully  i)assed  the  test 
required  by  the  New  York  Building  Department — a 
four-hour  load  and  fire  test.  After  the  test,  the  slab 
was  broken  u])  and  the  scrap  exposed  to  the  elements 
of  the  weather  for  about  a  year.  .\n  examination  then 
disclosed  the  fact  that  any  metal  which  remained  em- 
bedded in  the  gyi)sum  mixture  wks  not  corroded,  but 
all  metal  exposed  to  the  weather  showed  signs  of 
active  corrosion. 

Another  important  test  was  conducted  on  a  gyp- 
sum floor  forming  a  theatre  roof  garden  in  New  York 
Cit)'.  The  part  cut  into  was  under  the  stage  near  a 
tank  of  water  used  for  diving  purposes.  This  location 
was  chosen,  as  disclosing  the  worst  possible  condi- 
tions, as  the  proximity  of  moisture  would  aggravate 
any  corrosion  that  might  take  |)lace.  The  reinforce- 
ment in  the  slab  coni])rised  ungalvanizccl  .S-hooks  se- 
cured to  I-beam  flanges,  to  which  were  attached  twist- 
ed galvanized  wires  forming  the  reinforcement.  The 
steel  and  wire  had  been  embedded  for  15  years  an<i 
when  removed  were  in  absolutely  good  condition. 

Still  further  information  as  to  the  cflficacy  oi  gyi>- 
sum   in   i)rotecting   steel   is   given    by   the    Bureau   of 
Standards  of  the  United  States,  which  has  been  con-- 
ducting  tests   for  some   time  on   the   i>rotective  value 
of  various  coatings  on  metal  lath.    The  results  as  c- •!! 
tained  in  a  progress  rcinirt  are  as  follows: — 

The  numeral  10  is  assumed  to  indicate  a  perfect 
condition  or  no  rust. 

Average.ot 
Type  of   Lath  (■yp.'tum     .-ill  p1a.<it(M 

I.atli    fjalvaiiizcd    before    cvp:!"-'""  '' '■  "  "^ 

Painted  "Special"  iron  latli 
Painted  steel  latli 
.'>liorardizcd  lath   . 

Unpainted  "Special"  iron  lath  ..  :  o 

Plain  .steel  lath :  c, 

The  above  outlined  experiences  indicate  that  when 
gy]>suin  is  vised  upon  metal  lath  or  structural  steel,  no 
progressive  corrosion  can  occur  if  air  and  moisture  are 
prevented  from  coming  in  contact  with  the  metal. 
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Electricity  for  Sewage 
Purification 


By  T.  Chalkley  Hatton* 

I'M  ERF''  is  a  popular  impression  that  electricity 
will  accomplish  about  ever\'thing-  except  the 
generation  of  human  life,  and  a  great  many 
scientific  investigators  have  spent  time  and 
money  to  adapt  electricity  to  the  purification  of  sew- 
age, but  so  far  with  little  practical  result. 

Men  with  but  little  knowledge  of  the  vast  com- 
plepcity  of  sewage  purification  have  developed  appar- 
atus and  processes,  upon  which  they  have  secured  pat- 
ent, for  treating  sewage  electrically. 

To  assist  them  in  introducing  their  goods  to  the 
j)ublic  they  have  associated  with  them  very  able  pro 
moters  who  have  been  energetic  in  presenting  the 
efiiciency  and  economy  of  the  process  to  many  com- 
munities. The  subject  has,  therefore,  become  too  pub- 
lic to  be  altogether  ignored. 

The  I'-lectro  Sanitation  Company  of  Los  Angeles, 
Cal.,  has  introduced  the  electrolytic  process  developed 
by  Mr.  L.  G.  Lautzenhiser,  which  consists  of  passing 
crude  sewage  through  a  trough  partly  filled  with  elec- 
trodes placed  at  right  angles  to  the  line  of  flow  and 
connected  in  ])arallel  with  a  low  voltage  electric  cur- 
rent. 

In  brief,  the  theory  is  that  the  applied  sewage  con- 
taining table  salt,  and  other  electrolytes  is  rapidly  de- 
composed by  the  passing  electric  current,  forming 
caustic  soda,  nascent  chlorine,  hydrogen  and  oxygen. 
Part  of  the  chlorine  thus  set  free  combines  with  the 
soda,  lime  and  iron,  thrown  off  from  the  electrodes, 
forming  hypochlorites  which  attack  the  organic  mat- 
ter and  destroy  the  bacteria. 

This  process  has  been  installed  in  several  small 
communities  in  Texas  and  California.  The  Milwau- 
kee station  experimented  with  it  for  some  months,  un- 
der the  direct  supervision  of  Mr.  Lautzenhiser,  but 
abandoned  it  as  unsuitable  to  Milwaukee  conditions. 

A  few  years  ago  Mr.  C.  1'.  Landreth,  of  the  citj- 
of  Philadelphia,  ,a  gentleman  engaged  in  the  manufac- 
ture and  sale  of  belting,  invented  an  apparatus  for  the 
purification  of  sewage  by  electrolysis.  This  machine  has 
recently  been  tried  out  at  Elmhurst  Sewage  Disposal 
l)lant  in  the  Borough  of  Queens,  New  York,  the  Chi- 
cago Stock  Yards,  and  at  Decatur,  111. 

It  differs  essentially  from  the  Lautzenhiser  appar- 
atus in  that  a  rapidly  moving  paddle  is  introduced  be- 
tween each  electrode  to  keej)  its  face  well  scoured  and 
sewage  agitated,  but  the  theory  of  treatment  is  the 
same,  so  far  as  the  electrolysis  is  concerned. 

In  order  to  affect  the  standard  of  ]^urification  sought 
by  those  interested  in  introducing  this  apparatus,  large 
quantities  of  lime  are  added,  and  whether  it  is  the 
lime  or  the  electrolysis  which  is  the  most  influential 
agent,  is  a  matter  of  disagreement  among  engineers  ; 
but  whichever  way  this  discussion  may  be  finally  set- 
tled, the  cost  of  such  treatment,  so  far  as  reliablj'  pub- 
lished, has  not  attracted  the  public  to  any  extent. 

Based  on  the  treatment  of  one  million  gallons  of 
sewage  treated,  the  cost  at  Elmhurst  was  estimated  to 
be  $30.19.  On  the  same  basis,  the  cost  at  Decatur  was 
$1<S.85. 

In  passing  from  a  discussion  of  this  process  of  sew- 


age treatment,  the  author  wishes  it  understood  that  in 
spite  of  the  negative  results  so  far  obtained  in  treating 
sewage  by  electricity,  he  believes  that  this  force  will 
eventually  give  more  positive  and  encouraging  results, 
but  he  does  not  look  for  such  until  the  ex])ert  electri- 
cian, sanitary  chemist  and  engineer  get  together  upon 
a  serious  study  of  the  j^roblem. 


Percentage  System  in  Build- 
ing Work 


■  From  a  paper  read  before  the  Western  Society  of  Ensrineers. 


By  G.  D.  Grain,  Jr. 

TJII'^  extent  to  which  the  percentage  system  of 
handling  building  contracts  is  being  used,  es- 
pecially on  smaller  jobs,  such  as  residences,  is 
indicated  by  the  fact  that  one  of  the  leading 
building  concerns  of  a  southern  city  reports  that  over 
90  per  cent,  of  its  work  is  now  being  done  on  that 
basis. 

An  interesting  discussion  of  the  merits  of  the  plan 
is  pontained  in  a  letter  sent  out  by  the  company  to 
its  customers,  in  which  the  following  language  ap- 
pears : 

"We  all  agree  that  what  the  average  person  wants 
when  making  a  purchase  is  to  get  his  money's  worth. 
He  is  willing  that  the  seller  should  have  a  legitimate 
profit  over  and  above  his  cost  of  material  and  labor 
and  expense  of  conducting  business.  We  want  you 
to  get  ac(|uainted  with  our  method  of  building. 

"Building,  like  other  lines,  has  undergone  changes 
in  recent  years.  Formerly  competition  was  so  keen 
that  many  builders,  in  order  to  get  work,  simply  neg- 
lected the  matter  of  overhead,  and  undertook  work 
that  caused  them  losses,  and  then  wondered  why  they 
made  no  better  progress.  We  have  gotten  away  from 
that  and  are  following  largel}-  the  cost-plus-percent- 
age method  to  the  satisfaction  of  a  large  number  of 
our  clients.  The  fact  of  the  matter  is  that  at  present 
over  90  per  cent,  of  our  large  volume  of  work  is  being 
d(Mie  on  this  plan. 

"By  this  method  we  guarantee  our  figures  and  )'ou 
have  the  advantage  in  the  first  place  of  knowing  the 
maximum  amount  that  you  will  have  to  invest,  and 
then  of  enjoying  the  anticipation  of  a  possible  saving, 
as  in  nearly  every  case  we  have  effected  one,  ranging 
all  the  way  from  5  to  20  per  cent." 

The  system,  as  indicated,  involves  taking  the  work 
on  a  basis  of  the  cost-plus-percentage,  which  includes 
overhead,  supervision  and  profit.  The  amount  of  the 
margin  varies,  but  15  per  cent,  is  about  the  average 
at  which  most  jobs  of  this  kind  are  handled.  The 
maximum  figure  which  is  named  on  the  job  is  usually 
the  architect's  estimate ;  and  while  one  possible  ad- 
vantage of  the  percentage  system,  from  the  standpoint 
of  the  builder,  is  that  he  is  protected  in  case  of  un- 
usually expensive  features  imexpectedly  developing, 
the  company  above  referred  to  has  found  that  the  esti- 
mate is  ordinarily  sufficiently  liberal  to  enable  it  to  be 
used  as  a  maximum  basis  on  which  to  figure  the  work. 

The  defects  of  the  system  of'  competitive  bidding 
are  obvious.  The  man  who  knows  least  about  the  cost 
of  doing  the  work  is  often  the  successful  bidder — for 
this  reason.  The  percentage  .system  enables  the  owner 
to  discriminate  and  to  select  the  concern  which  has 
earned  a  reputation  for  good  work  and  reliability,  as 
he  is  then  protected  from  excessive  costs  by  the  ar- 
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ranj^fiiieiit  described.  In  niliir  word.s,  ;i  piL-iiiiiim 
is  |)iit  oil  fjood  wiirk,  iathcr'tli;in  nuTcly  f)n  tlic  ability 
tf)  bid  low. 

Tbc  average  owner  is  wilting  that  the  contractor 
make  a  fair  profit  on  his  work  ;  and  it  is  also  jilain  that 
if  a  contractor  sees  that  he  is  likely  to  lose  money  on  a 
job  he  will  be  tem|)ted  to  "cut  the  corners"  wherever 
he  can  for  the  sake  of  making  his  net  loss  as  low  as 
j)ossil)le.  This  does  not  always  happen,  of  course;  for 
many  concerns  would  rather  hise  money  on  a  piece 
of  work  than  risk  losing  the  good- will  of  the  customer. 
Nevertheless,  the  temptation  to  slight  the  quality, 
when  it  is  found  tliat  a  l)id  which  is  too  low  to  cover 
the  cost  has  been  luade,  is  i)resent,  and  it  doubtk-ss 
has  its  effect  in  a  good  many  cases. 

On  the  other  h;md,  the  very  fact  that  the  wise  con- 
tractor a])preciates  the  risk  involved  in  bidding,  since 
it  is  never  ])ossible  to  anticipate  every  feature  which 
may  arise,  means  that  a  larger  margin  must  be  allowed 
tf)  take  care  of  the  unknown  quantities  than  would  be 
necessary  if  every  point  were  covered  by  the  bid.  The 
contractor  who  would  be  willing  to  make  15  ])er  cent, 
"for  sure"  on  every  job  will  proliably  allow  25  i)er  cent, 
in  bidding  in  order  to  take  care  of  the  unexpected 
difi'iculties  that  may  arise,  and  also  to  take  care  f>f 
other  jobs  where  the  net  had  been  considerably  below 
the  ex])ected  profit. 

That  means  that  in  some  cases  the  owner  pays  more 
than  a  fair  price  for  the  job.  lie  is  heli)ing  to  average 
up  the  general  run  of  wf)rk,  and  bis  excess  payment  ofT- 
sets  the  too  small  amount  charged  on  an  un])rofitable 
job.  This  is  obviously  an  ine(|uitable  system,  and  ftir- 
nishes  a  legitimate  argument  for  the  use  of  the  per- 
centage system. 

(^ne  of  the  chief  advanl.-iges  to  the  contractor  is  that 
suggested  above,  lie  can  get  the  benefit  of  accumu- 
lated good  will  and  the  jjrestige  which  goes  with  a 
record  of  big  jobs  well  handled.  While  it  is  not  neces- 
sary that  the  architect  let  the  contract  in  every  case  to 
tlie  tow  bidder,  the  inclination  is  always  in  that  direc- 
tion ;  and  thus  tlie  inex])erienced  and  the  unskilled,  who 
know  neither  how  to  figure  the  cost  of  a  job  nor  how 
to  handle  it  to  the  best  advantage,  are  likely  to  get 
work  to  which  those  who  ha\e  i)roved  themselves  in 
jirevious  jobs  are  really  entitled.  That  is  one  of  the 
glaring  weaknesses  of  the  iiresent  system.  The  low- 
est and  l)cst  bidder  is  the  man  to  whom  the  contract, 
in  theory,  should  be  awarded  ;  but  in  actual  practice 
it  is  more  often  tlie  low  man  tliau  tlie  liest  man  who 
gets  the  l)usiness.  Contractors  have  learned  this,  and 
know  that  only  when  their  bid  is  pretty  close  to  the 
bottom  will  they  I)e  given  serious  consideration. 

It  must  not  t)e  thought,  however,  that  the  ])erceiit- 
age  idea  s<ilves  all  ])roblenis  and  makes  life's  path  easy 
for  tlie  contractor.  There  ;ire  difficulties  and  irritations 
involved  here  as  well  as  under  any  otlier  system,  for 
110  cliange  in  metliods  will  change  human  nature.  The 
Contractor  who  is  inclined  (o  beat  the  owner  under  a 
bidding  system  will  jirobably  attempt  the  same  thing 
under  a  jiercentage  plan. 

In  fact,  cases  have  been  cited  in  which  the  con- 
tractor padded  his  exjiense  bills,  charging  the  owner 
with  tlie  list  jirice  for  material,  without  showing  the 
discounts  received.  Time  for  labor  was  also  increased, 
tiel])ers  being  jiut  in  at  full  wages,  and  other  features 
of  that  kind  develo])iiig.  Carelessness  in  buj'ing  and 
using  material  when  the  owner  is  footing  the  bills  is 
also  apparent  in  some  jobs  handled  on  a  jierccntage 
l)tan,  and  wtien  this  occurs  tlie  system  is  gi\en  a  bad 
name. 
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jiercentage  should  l)e.  And,  after  all,  here  is  an  oppor- 
tunity for  bidders  to  be  pitted  against  each  other;  for 
the  man  who  agrees  to  do  the  work  for  the  smallest 
percentage  over  and  above  the  cost  of  material  and 
labor,  other  things  being  equal,  is  likely  to  get  the  job. 
So  adojiting  this  plan  does  not  entirely  solve  the  prob- 
lem. 

"The  percentage  system  has  been  given  inideserved 
unpo])ularity  among  certain  owners  and  architects," 
said  a  well-known  builder  recently,  "because  of  their 
experience  in  dealing  with  contractors  who  did  not 
play  fair.  Jt  might  be  said  that  under  such  a  system 
the  owner  would  be  foolish  to  give  his  work  to  any- 
body except  those  whom  he  knows  he  can  trust  com- 
pletely. But  if  one  man  is  wilting  to  work  for  a  smaller 
margin  than  another,  he  is  likely  to  be  given  the  con- 
tract. The  contractor  of  this  kind  may  think  that  it  is 
legitimate  to  make  up  for  a  narrow  margin  of  profit  by 
]>adding  his  bills  and  get  his  profit  in  some  other  way; 
but  we  believe  in  laying  all  our  cards  on  the  table  an<l 
stating  at  the  beginning  just  what  the  charge  is  going 
to  be,  above  the  cost  of  labor  and  material." 

Taking  it  all  in  all,  and  in  view  of  the  experience  of 
leading  concerns  like  the  one  cited  in  this  article,  it 
seems  that  the  percentage  system  is  making  good  and 
has  come  !<>  stav. — The  National  Ruilder. 


Engineers  Handling  Questionnaire 

In  connection  witti  the  distribution  of  question- 
naires in  Montreal,  a  meeting  was  held  at  the  rooms 
of  the  Canadian  Society  of  Civil  l-lngineers  on  May  10. 
Prof.  E.  Brown  presiding.  The  city  of  Montreal  has 
been  divided  into  30  districts  for  the  purpose  of  secur- 
ing information  from  nearly  1,500  firms,  etc.  The  fol- 
lowing ca])tains  of  teams  are  appointed:  Messrs.  E. 
Marceau,  A.  Surveyer,  J.  C.  Smith,  J.  M.  Robertson, 
R.  M.  Wilson,  dcGaspe  Beaubieu,  J.  T.  Farmer,  J.  S. 
Costigan,  O.  O.  Lefebvre,  H.  Rolph,  K.  B.  Thornton, 
V.  B.  Brown,  C.  E.  Eraser,  W.  D.  Black,  F.  H.  Pitcher, 
A.  E.  Bvers,  R.  deL.  French,  G.  R.  McLeod,  W.  \V. 
Plumb,  M.  Beullac,  A.  R.  Roberts.  H.  Y.  Russell.  J. 
\V.  Bell,  J.  A.  Dresser,  Capt.  J.  C  Ross.  Leo.  Ryan.  C. 
A.  Hazen,  J.  A.  DeCcw,  Lt.-Col.  C.  N.  Monsarrat,  and 
Dr.  Milton  Ilersev. 


Progress  on  St.  Maurice  Dam 

The  St.  Maurice  Construction  Com|)any,  Montreal, 
are  making  rajiid  jirogress  with  the  St.  Maurice  dam 
being  built  for  the  Quebec  Streams  Commission.  About 
15,000  yards  of  concrete  are  now  in  place.  The  main 
channel  of  the  stream  has  been  unwatered  by  means 
of  cofferdams,  and  concrete  work  was  started  on  .\pril 
lf<th  for  this  |>ortion  of  the  work.  Sir  Lomer  (iuuin. 
the  prime  minister  of  the  province,  in  company  with  the 
Hon.  S.  N.  Parent,  the  chairman  of  the  commission, 
visited  the  work  during  the  past  week. 


Looking  at  Shipbuilding  Possibilities 

Mr.  T.  S.  Dickson,  of  William  Beardmore  &  Com- 
pany, shipbuilders,  Cilasgow,  is  in  this  country  f<^r  the 
purpose  of  selecting  a'site  for  an  extensive  steel  ship- 
building and  dry  dock  j)lant.  It  has  been  definitely 
settled  that  a  plant  will  be  built  in  Canada.  In  com- 
pany with  Mr.  A.  D.  .Swan,  consulting  engineer.  Mont- 
real, Mr.  Dickson  has  inspected  sites  at  Montreal, 
guebec,  Halifax,  N.S.,  and  St.  John,  N.B. 
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Painting  Exterior  Concrete  Surfaces 


Till"  foUowiiis;'  recommendations  rej^ardiny-  Ireat- 
int;  and  paintint-'  concrete  surfaces  are  by  A.  A. 
Kelly,  in  Cement  World: 

The  life  of  cement  is  the  alkalis  content ;  re- 
nio\e  this  alkali  and  the  cement  liecomes  worthless.  It 
is  the  alkali  that  renders  it  difficult  to  j^et  a  satisfactory 
paint  coat  over  a  cement  surface.  Neutralize  the  alkali 
with  an  acid  and  the  cement  is  weakened,  the  surface 
is  soft.  This  was  pne  of  the  earliest  methods  taken  for 
treatinji'  cement  surfaces,  usint;'  diluted  muriatic  acid. 
This  cleaned  the  surface  and  removed  the  alkali  there- 
from, but  it  at  the  same  time  converted  the  free  lime 
into  calcium  chloride,  injurinj;-  the  surface,  and  makiui^ 
it  liable  to  crumble.  Sul))hin-ic  acid  also  had  been  tried, 
with  the  same  result,  of  course.  Moreover,  enouj^h 
acid  remained  after  washiuf^-  oH'  to  affect  tiie  painting, 
and  it,  too,  was  badly  injured. 

If  a  cement  surface  is  allowed  to  stand  to  the 
weather  for  a  year  or  more  the  weather  will  neutraliz-e 
the  alkali,  and  the  cement  will  have  become  dry,  an 
important  consideration.  This  method  is  far  jjetter 
than  the  acid  application,  but  one  should  not  fii^ure  on 
havinf>'  a  cemented  surface  or  stucco-house,  or  olher 
structure  ])ainted  at  once,  upon  completion. 

Zinc  Sulphate  Treatment 

The  McNichoU  process  seems  to  be  the  'best  treat- 
ment yet  devised  for  coating  a  fresh-cemented  surface. 
It  consists  of  zinc  suliihate.  five  pounds  to  the  gallon 
of  soft  water.  The  zinc  sulphate  forms  a  cheiuical 
c(jmpound  that  i>re vents  the  alkali  from  attacking  the 
paint  coating,  afterwards  ai^plied.  Tiiis  process  is  also 
g(]od  for  interior  walls,  over  Keene's  or  Portland 
cement.  When  it  is  dry  apply  a  coat  of  either  pure 
raw  linseed  oil  or  an  oil  paint,  thinned  out  with  ben- 
zinc.  Some  use  a  common  \arnish  size,  instead  of 
paint  or  oil,  it  being  chea])er,  but  the  oil  or  ])aint  is 
better. 

.Vnother  formula  calls  for  equal  parts  of  water  and 
zinc  sulphate,  which  is  applied  on  the  dry  cemented 
surface,  using  a  stiff  bristle  brush.  This  coating  will 
have  become  hard  in  three  or  four  days;  the  zinc  sul- 
l)hate  having  changed  the  caustic  lime  of  the  cement 
into  calcium  sulphate  or  gypsum,  and  zinc  oxide  has 
been  de))osited  in  the  pores  of  the  cement.  When  oil 
paint  is  subsequently  applied  it  becomes  incorpc^rated 
with  -the  zinc  coating  and  forms  a  lasting  coating. 
Zinc  sulphate  has  no  known  injurious  effect  on  con- 
crete or  cement  surfaces,  consequently  there  is  no  dis- 
integrating chemical  change  set  up.  The  jjrcjcess  has 
l)roven  a  decided  success. 

Another  treatment  for  the  cement  surface  is  to 
apply  a  solution  of  10  pounds  of  carbonate  of  ammonia 
to  45  gallons  of  water.  This  forms  insoluble  calcium 
carbonate  on  the  surface  of  the  cement,  and  a  large 
amount  of  ammonia  is  liberated,  leaving  a  good  sur- 
face for  paint.  This  does  not  injure  the  cement,  but 
where  mortar  containing  lime  is  used  in  doing  stucco 
work  it  is  better  to  use  two  weak  solutions  of  this 
wash  than  one  strong  one. 

Correct  Method  of  Painting 

The  following  is  a  correct  method  for  ])ainling  on 
cement : 

The  priming  co.nt  :  One  Inuulred  iionnds  white  lead, 


in  oil;  4  galk)ns  pure  ^boiled  oil,  and  1  gallon  tur|)en- 
tine ;  or  in  place  of  boiled  oil  use  9  gallons  pure  raw  oil, 
and  3  half-pints  of  ja])an. 

.Second  coat:  One  hundred  poiuids  white  lead  in  oil; 
one-third  boiled  oil  and  two-thirds  raw  oil,  and  1  pint 
jai)an  drier,  or  4  gallons  raw  oil,  and  the  japan. 

Third  and  last  coat:  One  hundred  pounds  white 
lead  in  oil ;  t>ne-third  gallon  boiled  oil  and  two-thirds 
raw  oil,  or  3y>  gallons  raw  oil,  1  pint  turpentine,  and 
same  of  jai)an. 

Red  lead  is  a  good  pigment  for  jiainting  over  ce- 
ment, using  8.S  pounds  dry  lead  oxide  to  a  gallon  of 
boiled  oil,  and  1  (|uart  of  tinpentine.  Red  lead  makes 
a  more  elastic  paint  than  white  lead,  and  seals  up  the 
pores  better,  but  the  red  {•^  not  <l/-^;rnl)l(.  under  light 
paints. 

Another  method  lor  paiuiuig  o\ci  ihe  zinc  sulphate 
treatment  consi.sts  in  using  a  paint  thinned  only  with 
turpentine,  with  a  little  varnish  to  serve  as  a  binder. 
'J'he  second  coat  is  the  same.  The  third  coat  should  be 
thinned  with  a  mixture  of  three  parts  boiled  oil  and 
one  part  pure  turpentine.  The  next  and  last  coat 
should  be  thinned  with  turpentine  only,  with  a  little 
varnish  for  a  binder,  'j'his  would  give  a  flat  or  lustre- 
less surface,  desirable  in  some  instances. 

In  ])ainting  over  cement  it  is  thought  by  some  ex- 
perts that  considerably  more  turpentine  should  be 
used  than  in  any  ordinary  painting,  and  use  very  little 
japan  driers.  As  to  oil,  the  boiled  is  thought  to  be  pre- 
ferable to  raw.  In  the  priming,  the  paint  should  be 
thin,  using  turpentine  and  no  oil,  although  each  .suc- 
ceeding coat  may  have  a  little  more  oil  than  the  one 
before  it.  It  is  also  important  that  each  coat  be  given 
am|)le  time  for  drying  before  the  next  coat  is  applied. 

Stiitable  Pigments 

.As  to  the  pigments  that  may  be  safely  used  in 
painting  over  cement  or  concrete  surfaces  we  have  the 
following:  For  buff,  use  yellow  ochre.  For  light.yel- 
low.  use  zinc  chromate  or  zinc  yellow.  FVjr  red,  use 
iron  oxide.  For  blue,  use  ultramarine;  the  sulphate 
ultramarine  by  preference.  For  green,  use  ultramarine 
green,  or  oxide  of  cromium  green.  For  white,  use  zinc 
white;  the  oxide  or  sulphide  (lithopone).  For  black, 
use  mineral  black,  black  oxide  of  manganese,  black 
oxide  of  iron.  For  gray,  use  both  graphite  and  litho- 
l)one,  or  lithopone  and  mineral  black. 

Concerning  the  waterproofing  of  cemented  sur- 
faces a  number  of  special  coatings  have  been  placed  on 
the  market,  with  the  claim  that  they  will  withstand  the 
action  of  alkali.  This  ensures  a  paint  from  destruction 
when  applied  over  the  cement.  P>ut  it  appears  that  in 
some  instances  at  least  the  claims  are  largelv  ovey- 
drawn  ;  their  waterproofing  qualities  at  anv  rate.  It  is 
very  easy  to  test  any  waterproofing  liquid.  Take  a 
porous  brick,  one  that  will  fairly  represent  the  cement- 
ed surface  as  to  porosity,  and  apply  to  it  as  many  coats 
of  the  liquid  as  you  would  apply  to  the  cemented  sur- 
face, and  let  each  coat  have  ample  time  for  drying. 
When  the  coats  are  all  quite  dry,  weigh  the  brick',  an'cl 
make  a  note  of  its  weight.  Then  place  the  brick  in  a 
vessel  with  water  enough  to  cover  it.  After  twelve 
lioiu-s  take  out  the  brick  and  wipe  off  surplus  moist- 
in-e;  then  weigh  and  compare  with  weight  taken  in  the 
first  instance.     The  difference  in  the  weight  will  show 
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the  aiiiuiiiil  of  wati-r  taken  \i|).  Siirli  tests  niii-t.  ^^i 
course,  l)e  made  carefullv,  in  order  to  ol)taiii  accurate 
results.  Let  the  lirick  in  the  first  place  be  |)erfectly 
dry,  and  see  that  the  coatinj^s  entirely  cover  its  surface. 
Let  each  coat  have  i)Ienly  of  time  for  dryinfj;,  and 
weijjh  carefully.  This  is  a  simple  and  very  conclusive 
test. 

A  Protective  Liquid 
it  is  often  desirahle  to  use  a  protective  li(juid  that 


will  not  alter  the  color  of  the  cemented  surface.  The 
use  of  paralfine,  applied  hot.  and  the  surface  ali^o  heat- 
ed, to  eiiahle  the  |)araftine  to  enter  more  perfectly,  ha> 
hiUii  been  used,  and  very  satisfactorily.  Some  think 
nothint;  can  he  better  for  coating  cement  or  concrete 
than  t!iis  simple  substance,  as  it  is  unaffected  by  alkali 
or  acids  and  is  waterproof;  at  the  same  time  it  does  not 
alTect  the  cement  in  any  wav,  beinjj  neutral  and  color- 
less. 


Bituminous  Material  in  Road  Work 


The  Construction  and  Mainten 
Surfaces  Involving  Bitumen  in 

By  W.  R.  Farrington' 


ance  of  Various  Types  of  Road 
Some  Form  —  Sand   Oil    Roads 


ACX)NS1JJ1<:RAT1()N    of    bituminous    road   and 
street  work  divides  naturally  under  two  gen- 
eral   heads — construction    and    maintenance. 
Under  ct)nstructioii  we  will  consider  bitumin- 
ous, concrtte,  bituminous    macadam,  and    bitumiiunis 
surface  treatments. 

Bituminous  Concrete. 

.■\ii>'  discussion  of  Ijiluininous  concrete  would,  oi 
course,  l)e  incomplete  without  some  mention  of  sheet 
asphalt.  The  detaik  of  this  type  of  construction  are 
familiar,  however,  since  this  i)avement  has  been  in 
common  use  in  the  larj^est  cities  foj-  at  least  20  or  2.t 
years,  and  has  tiiven  excellent  service. 

Surfaces  or  pavements  constructed  under  the  "lo- 
|)eka  si)ecificalions"  and  similar  pasemenls  arc  appar- 
ently increasinj^  in  favor  for  roads  and  streets  carrying; 
heavy  travel,  and  where,  for  various  reasons,  it  is  not 
considered  advisable  to  use  sheet  asphalt  or  to  pay  the 
royalty  on  patented  ])avements. 

'J'hese  pavements  differ  from  sheet  as])lialt  larticiy 
in  the  size  and  j^radini^-  of  the  atis^re^ate  and  to  some 
extent  in  the  hardness  of  the  asi>halt  or  oil  asphalt  useil. 
]n  some  localities  tar  is  Ijcini.;'  used  in  place  of  asjjhaltor 
oil  asi)lialt,  the  advocates  of  tar  claimiu!.;  for  it  less  cost 
for  the  material  and  also  jj;reater  case  and  hence  less 
cost  of  mixin,fi\ 

ISroken  stone  and  \ariotis  hiluuiinoiis  materials  arc 
beiiii^'  used  (luile  extensively,  with  j^ood  results,  on  the 
heavier  traxeled  roads  outside  the  cities,  'ilie  usual 
form  of  construction  is  a  base  of  broken  stone  from 
three  to  live  inches  thick,  after  rollini;".  the  voids  in  this 
course  beiu;;'  filled  with  stone  dust,  screenings,  or  sand. 
The  top,  oi;  wearinj;-  course,  which  should  be  from  two 
to  three  inches  thick,  after  rollinsr.  consists  of  broken 
stone,  mixed  with  bituminous  material.  In  some  case> 
the  stone,  as  well  as  the  l)itiiminous  matcral.  must  be 
heated  to  insure  liood  results.  The  lake  asph;ilts,  oil. 
or  residuum  asphalts  and  tar  are  used  for  this  work, 
just  enou;,di  b'uuniinous  material  to  thoroughly  coat 
the  stone  should  be  used.  Less  l)ituminous  material 
means  possible  disintegration,  due  to  lack  of  bond,  and 
too  much  is  likely  to  result  in  too  heavy  a  coating  and 
e\entual  rolling  of  the  surface. 

The  same  advant.iges  arc  claitnetl  for  tar  in  this 
work  as  mentioned  under  "Tojieka  s))ecification"  i)ave- 
nicnt,  while  the  advantage  claimed  for  the  as])halts  is 
less  cost  of  maintenance.  I'mler  similar  travel  and 
conditions,  t!ie  tar  road  will  require  more  freipient  scal- 
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ing  than  the  asphalt  road,  but  it  is  only  fair  to  state 
that  the  cost  of  reseating  is  small.  The  advocates  ol 
asphalt  also  claim  that,  even  with  a  seal  coat,  the  tar 
will  lose  its  life  sooner  than  as|)halt,  and.  consequently, 
that  the  as]>halt  surface  or  pavement  is  a  more  jjerinan- 
ent  one. 

Sand  and  Asphalt  or  Oil  Roads 
While  sand  and  oil  roads  have  attracted  consider- 
able attention,  there  is  evidently  more  or  less  misun- 
derstanding about  them.  A])parently  some  parties  have 
assumed  that  these  surfaces  would  prf)ve  a  ])anacca  for 
all  road  trou])les,  while  others  have  considered  that  the 
sand  and  oil  work  was  an  endeavor — and  not  a  very 
successful  one — to  imitate  or  approximate  sheet  as- 
phalt, "Topeka  specification,"  or  similar  j)avements. 
Neither  view  is  correct.  These  surfaces,  as  constructed 
with  the  sand  usually  available,  and  without  the  addi- 
tion of  other  aggregate,  will  not  carry  a  large  amount 
of  heavy  travel,  especially  if  the  jiroportion  of  horse- 
drawn  vehicles  is  large.  l\x])criments  are  being  made. 
however,  including  the  addition  of  cement  and  stone 
dust,  and  the  results  a])parcntly  warrant  the  belief  that 
some  combination  will  be  found  eventually  which  will 
result  in  a  surface  that  will  carry  heavy  travel  economi- 
cally. The  present  idea  is  a  base  of  the  ordinary  mix- 
ture and  a  wearing  surface  of  the  stronger  mixture. 
Such  a  surface  will  not  be  a  cheap  one.  but  it  is  ex- 
pected that  the  cost  will  be  considerably  less  than  that 
of  sheet  asphalt  and  similar  pavements. 

Sand-Oil  Surfa/cing  Methods 
.\s  to  the  details  of  construction,  the  usual  outfit 
for  saiul-oil  surfacing  consists  of  a  mixer  similar  to  a 
concrete  mixer,  with  charging  device,  and  in  most 
cases  equipped  with  a  hot  attachment,  and  a  mechani- 
cal drier.  These  drums  are  similar  to  the  drums  used 
with  asphalt  plants,  but  the  tlamc.  instead  of  being 
thrown  between  the  drum  and  a  jacket,  as  is  custi^-nj- 
ary  with  asphalt  i)lants.  is  thrown  either  directly  into 
the  end  of  the  drum  (which  is  not  jacketetl »  or  intci  a 
combustion  chamber  at  one  end  of  the  drum.  Tho 
asphalt  or  oil  asphalt  is  heated  in  kettles  before  mix- 
ing. Where  the  ordinary  hot  attachment  is  used  the 
oil  is  poured  into  the  mixer  through  the  flame.  This 
fact  has  led  some  to  believe  that  the  bituminous  ma- 
terial must  be  burned,  and  that  the  roads  will  inevita- 
bly fail  for  this  reason.  However,  roads  in  use  be 
tween  four  and  live  years  do  not  show  signs  of  dete"- 
iorating  as  yel.  The  reason  the  bituminous  material  i- 
not  burned  is  probably  lack  of  -nfliciint  ..w.'.n  in  i'ii> 
mixer  to  cause  combustion. 

The  <rind  and  oil  mixtuti  ,u     -   .nn     i:  .  nv 
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course,  shaped  with  rakes,  and  imniediatel}'  rolled, 
first  with  a  horse-roller  and  then  with  a  tandem  steam 
roller,  in  the  course  of  a  few  hours.  Before  rolUn.L;' 
with  the  steam  roller,  and,  if  necessary,  during  this 
rollinji,  the  surface  is  reshaped  with  a  road  machine,  to 
remove  any  inequalities  developini^  durint;  the  prelim- 
inary rollinjj'. 

The  best  results  ha\e  been  obtained  with  oil 
asphalts  havinj;-  a  penetration  of  from  VQ  to  125.  If 
the  }.:;rains  of  sand  are  rounded,  and  especially  if  the 
size  of  the  jn'rains  varies  little,  as  with  ordinary  beach 
sand,  a  very  heavy  oil  asphalt  gives  the  best  results. 
Ordinarily  the  best  results  have  been  obtained  by  the 
use  of  about  16  gallons  of  oil  per  culiic  yard  oi  sand, 
loose,  or  about  18,  gallons  compacted,  With  this,  as 
with  other  mixed  work,  just  enough  bituminous  ma- 
terial should  be  used  to  thoroughly  coat  the  aggregate, 
hence  the  liner  the  aggregate  the  larger  the  amount  of 
iMtuminous  material  needed.  The  depth  should  be  not 
less  than  four  inches  in  the  centre  and  three  and  one- 
half  to  four  inches  on  the  sides.  Before  the  completion 
of  the  work  a  seal  coat  should  be  a])plied,  using  about 
one-half  gallon  of  fairly  heavj-  hot  oil  per  square  yard, 
with  sufficient  sand  to  take  up  the  oil.  Two  one-quar- 
ter gallon  applications  of  oil  arc  j)referable  to  one  one- 
half  gallon  application. 

Bituminous  Gravel  Carries  Heavy  Traffic 

Gravel  and  oil.  or  bitumincjus  gravel,  is  in  some  re- 
s))ects  even  more  promising  than  sand  and  oil,  and,  as 
now  constructed,  will  apparently  carry  quite  heavy 
travel  economically.  The  methods  followed  in  con- 
structing bituminous  gravel  surfaces  are  similar  to 
those  described  for  sand  and  oil,  except  that  a  larger 
proportion  of  bituminous  material  is  used — ordinarily 
from  20  to  22  gallons  per  cubic-yard. 

Either  mixed  sand  and  oil  or  bituminous  gravel  can 
be  used  to  good  advantage  for  resurfacing  old  water- 
bound  macadam  or  gra\el  surfaces. 

Bituminous  Macadam. 

lender  bituminous  macadam  we  will  consider  brok- 
en stone  penetration  work  and  also,  in  this  connection, 
sand  and  oil  layer  roads. 

The  cost  of  the  penetration  method  is  less  than  the 
mixing  method,  even  though  to  obtain  good  results  it 
is  necessary  to  use  rather  more  bituminous  material. 
Also  it  is  believed  that  there  is  less  chance  of  failure 
if  the  workmen  are  not  expert.  In  addition,  the  cost 
of  a  suitable  mixing  outfit  is  considerable,  and  the 
'bituminous  material  for  mixing  usually  has  to  be  ship- 
ped in  barrels,  and  so  costs  quite  a  little  more  than  for 
penetration  work. 

With  i)enetration  work  the  voids  in  the  lirst  course 
of  stone — which  is  usuallv  three  or  four  inches  thick 
after  rolling — are  filled  with  stone  dust  or  sand.  The 
wearing  course  of  stone,  from  two  to  three  inches 
thick,  is  spread,  rolled,  and  grouted  with  the  bitumin- 
ous material,  from  one  and  one-half  to  two  gallons  ])er 
square  yard  being  used  for  this  part  of  the  work.  The 
surface  is  covered  lightly  with  jjea  stone  or  sand,  pre- 
ferably the  former,  and  thoroughh'  rolled.  Before  the 
completion  of  the  work  the  surface  is  cleaned  by 
sweeping  and  a  seal  coat  a])plied.  l"or  this  about  one- 
half  gallon  of  the  bituminous  material  is  used,  and 
cox'ercfl  with  ])ea  slone  or  sand. 

Double  Penetration  Requires  Less  Material 

The  so-called  double  penetration  method  has  also 
been  used  to  some  extent.  Under  this  method  the 
wearing  course  is  formed  by  successive  layers  of  stone 


with  an  application  (if  bituminous  material  between 
each  two  courses  and  with  a  seal  coat.  The  advantage 
of  this  method  is  that  less  bituminous'  material  is  re- 
quired, and  the  principal  disadvantage  is  the  necessity 
of  using  small  stone  for  the  wearing  course. 

Another  method  of  penetration  is  to  mix  sand  with 
the  bituminous  material  before  it  is  applied.  This 
method  gives  good  results,  but  the  cost  is  greater,  and 
the  surface  is  usually  ncjt  quite  as  e\en  as  with  ordin- 
ary penetration  work. 

While  the  first  cost  of  such  a  surface  is  greater 
than  of  one  constructed  by  the  ordinary  penetration 
method,  the  results  so  far  indicate  that  the  surface  will 
last  longer,  that  resealing  is  not  necessary  as  often, 
and  that  the  cost  of  maintenance  will  be  less. 

Sand  and  Oil  Layer  Work. 

In  connection  with  penetration  work  some  mention 
of  sand  and  oil  layer  roads  would  .^eem  pertinent.  In 
constructing  a  road  by  this  method  the  subgrade  is 
shaped  and  any  sandy  places  hardened  with  sandy 
loam  or  clay.  One  and  one-half  gallons  of  a  fairly 
heavy  hot  oil,  similar  to  that  used  for  hot  blankets,  is 
put  on  per  square  yard  in  two  applications,  or  two 
gallons  in  three  applications,  .Sand  is  spread  after 
each  application  and  the  surface  rolled  with  a  horse 
roller.  The  one  and  one-half  gallon  treatment  should 
give  eventually  a  thickness  of  about  three  and  one- 
half  inches  and  the  two-gallon  treatment  about  four 
inches. 

If  only  one  and  one-half  gallons  are  used  it  will 
probably  be  necessary  to  apply  about  one-half  gallon 
the  following  season.  On  the  whole,  this  method  is 
preferable,  as  any  surface  constructed  of  sand  and  oil 
by  the  layer  method  will  be  more  or  less  out  of  shape 
for  some  time  after  the  oil  is  applied,  and  weak  places 
will  develop.  By  delaying  the  final  ai^plication  qf  oil 
until  the  following  season  the  weak  places  can  in  the 
meantime  be  strengthened  and  the  surface  evened  up 
by  scraping  with  a  road  machine. 

The  layer  road  will  carry  only  light  traffic,  and  is  a 
suitable  type  of  road  only  where  the  conditions  will 
not  warrant  a  more  expensive  surface.  On  the  other 
hand,  where  sand  is  available  and  the  traffic  li.ght,  such 
a  road  can  not  only  be  constructed  at  a  comparatively 
small  cost,  but  can  be  economically  maintained. 

Bituminous  Surface  Treatment. 

To  some  it  may  seem  that  bituminous  surface  treat- 
ment, except  as  auxiliary  to  mixed  or  penetration  work, 
etc.,  is,  or  ought  to  be,  largely  a  thing  of  the  past.  It 
is  a  fact,  however,  that  in  certain  localities  the  travel 
and  financial  conditions  will  not  warrant  even  as  ex- 
pensixe  construction  as  mixed  bituminous  or  penetra- 
tion sm'faces.  For  such  conditions  water-bound  mac- 
adam or  gravel  sin^faces,  x\-ith  an  oil  or  tar  blanket,  are 
suitable. 

Maintenance. 

As  to  the  maintenance  of  sheet  asphalt  and  similar 
pavements,  the  writer  would  only  state  that  to  pro- 
perly patch  .such  pavements  the  old  material  must  be 
cut  out  to  the  base  or  for  a  depth  of  at  least  two  inches 
and  the  sides  of  the  hole  be  left  fairlv  straight.  The 
hole  should  be  filled  with  mi.xed  material  similar  to 
that  used  in  construction,  and  this  material  should  be 
ihoroughlv  tam])ed  or  rolled.  An  asphalt  smoothing 
irdi)  can  also  be  used  to  good  advantage. 

A  surface  constructed  of  broken  stone  and  bitumin- 
ous material  by  the  mixing  method  should  proljably 
have  a  seal  coat  api)lied  after  some  years,  as  the  road 
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metal  lH'i-<inics  exposfd  and  rcscalintr  will  he  necessary 
s(K)ner  and  oftcner  with  tar  tlian  with  asphalt,,  as  the 
latter  ten<ls  to  wurk  up  slowly  and  rcseal  the  surface. 
Other  ordinary  maintenance  consists  in  lillinjf  depre^ 
sions. 

Mixed  sand  and  oil  snrfaces  should  he  resealed  oc- 
casionallv— usually  once  in  from  three  to  five  years, 
dependinj,^  on  the  amount  of  travel.  I'or  reseahn^, 
either  a  heavy  hot  oil  or  the  heaviest  so-called  ciM  oil 
can  he  used,  from  f)ne-(|uarter  to  one-half  j,'allon  per 
s(|uare  yard  hein-j  required.  If  the  surface  heconies 
uneven  it  can  he  improved  hy  scrapinf,^  with  a  heavy 
road  machine.  Depressions  in  the  surface  should  he 
filled  with  bituminous  material  and  sand  or  pea  stone 
mixed  Ijefore  ))laciiit;-.  In  resurfacn^-  sand  and  oil  road.-, 
at  least  two  inches  of  new  mixture  should  be  apjilied, 
and  if  the  old  surface  is  much  out  of  shape  it  should 
first  he  evened  up.  as  any  considerable  ine(|ualities  will 
he  reproduced  eventually  in  the  finished  surface. 

The  methods  of  main'taininjr  bituminous  jjravel  sur- 
faces are  similar  to  those  for  sand  and  oil  surfaces  ex-, 
cept  that  tiravcl  should  be  used  in  place  of  sand. 

Maintaining  Bituminous  Macadam 

The  maintenance  of  broken  stone  penetration  sur- 
faces is  similar  to  the  work  on  mixed  surfaces  excej)! 
that  in  filling  depressions  the  materials  can  either  he 
mixed  before  placintr  or  the  .stone  can  he  put  in  the 
depression  and  grouted.  The  latter  method  costs  a 
little  less,  and  is  satisfactory  if  the  work  is  carefully 
done,  'hut  mixing  is,  on  the  whole,  advisable.  Pene- 
tration surfaces  usually  require  resealinjj  oftener  than 
mixed  surfaces,  hut  ordinarily  not  over  one-(piarter 
jj-allon  per  square  yard  of  bituminous  material  i>  n- 
(|uired,  so  the  cost  is  small. 

Ordinary  repairs  on  sand  and  oil  layer  roads  consist 
of  reshapintr  from  time  to  time  with  a  heavy  road  ma- 
chine, tillin.!.;;  depressions  with  sand  and  oil  or  ])ea  stone 
and  applying-  additional  oil  as  needed. 

In  the  maintenance  of  water-bound  macadam  and 
gravel  roads  bituminous  surface  treatments  have  for 
a  number  of  years  played,  and  without  doubt  will  con- 
tinue in  the  future  to  play,  an  important  part. 

Oil  and  Tar  Blankets 

The  use  of  oil  and  tar  blankets  has  caused  some  in- 
convenience and  resulted  in  considerable  criticism  ;  but, 
while  it  is,  of  course,  a  fact  that  on  heavily-traveled 
routes  water-bound  macadam  and  gravel  surfaces  are 
not  economical,  thev  will,  without  doubt,  continue  to 
be  used  in  many  localities,  and  are  .satisfactory  for 
light  travel.  Conseciucntly.  bituminous  surface  treat- 
ments are  of  considerable  importance. 

At  present  it  is  the  general  practice  in  the  w  ritcr  > 
state  to  use  for  the  first  treatment  about  one-half  gal- 
lon of  oil,  with  a  viscosity  of  between  40  and  ?0  sec, 
Law'rence  viscosimeter,  at  100  degrees  C.  followed  in 
the  .second  sea.son  with  ;i1)out  three-eighths  gallon  of 
oil  with  a  viscosity  of  about  1(X)  sec.  and  the  third  sea- 
.son from  one-sixth  to  one-quarter  gallon  of  similar  oil. 
.\fter  that  not  over  one-sixth  gallon  should  he  needed, 
and  retreatment  will  probably  not  be  necessary  every 
year,  .\fter  the  second  or  third  year  oil  with  a  vis- 
cosity up  to  2(X)  sec.  can  he  used  to  good  advantage. 

The  methods  of  :q)|)lying  and  maintaining  tar 
lilankets  are  similar  to  those  for  oil.  hut  tar  does  not 
take  up  as  much  .sand  or  other  grit  as  oil,  and  hence 
does  not  form  as  thick  a  blanket.  Tar  does  not  tend 
to  bunch  as  readily  as  oil,  but  retiuires  more  freipient 
and  heavier  retreatment. 


Tar  Paper  on  Concrete  Floor  Deadens  Noise 

To  deaden  the  noise  from  passing;  trucks  rum- 
bling over  a  concrete  floor,  a  factory  has  suc- 
cessfully used  a  heavy  tar  paper  pasted  to  the 
door  hy  ))aint.  'I'he  method  of  ai)j)lication,  as 
described  hy  David  l""liegelnian,  is  as  folI<Jws:  'I'lie  fl'xir 
or  aisle  to  he  protected  is  first  given  one  coating  of  gray 
cement  paint.  On  the  following  day  when  the  paint  is 
thoroughly  dry,  a  second  coat  is  applied.  At  the  same 
time  one  side  of  a  five-ply  tar  paper  is  j)aintcd;  and 
when  both  |)aper  and  floor  are  still  wet,  the  piper  is 
carefully  laid,  wet  side  down,  f)n  the  floor  and  rolled 
with  either  a  roller  or  wide-tired  truck  until  all  signs  of 
air-pockets  beneath  the  paper  disappear.  The  surface 
seems  to  improve  with  -I'-i-  .md  \crv  clTeitivelx  reduce- 
noise  at  a  low  cost. 

Split  Log  Drag  Causes  Improvement 

Good  n)ads  conventions  are  excellent.  Much  inf<»r- 
mation  and  many  helpful  suggestions  are  to  he  ob- 
tained from  attending  them.  Unfortunately,  very  few 
country  pathmasters  attend  them.  We  all  hope  that, 
eventually,  good  roads,  with  proper  surface  and  under- 
drainage  and  foundation,  will  become  general.  Mean- 
while it  would  be  well  for  us  to  exercise  the  proj)er 
care  that  should  he  given  to  many  exi.sting  earth 
roads. 

\\  hile  travelling  through  Dundas  County  the  mid- 
dle of  April  it  was  distinctly  noticea1)le  that  the  roads 
upon  which  the  split-log  drag  had  beer,  used  were  in 
decidedly  better  condition  than  the  undragged  roads. 
Do  not  wait  until  the  road  is  t<j  be  reconstructed.  Do 
something  to  keep  it  in  good  .shape.  If  the  split-log  drag 
is  used  in  the  sjjring.  or  after  rains,  earth  roads  can  be 
\ery  much  improved.  Instead  of  having  a  road  full  of 
holes  and  ruts  an  earth  road  can  he  kept  smooth  and 
in  much  better  condition  than  many  of  the  undragged 
roads  of  the  present  day.  The  cost  is  small,  but  the 
improvement  is  great. — Conservation. 


Concrete  on  the  Farm 

This  has  been  called  the  age  of  concrete.  The  state- 
ment applies  to  the  farm  as  elsewhere.  Concrete  floors 
and  walls  in  a  granary  will  keep  out  rats.  Concrete 
floors  in  the  stal)les  will  prevent  the  loss  of  the  liquid 
manure  and  assist  the  farmer  in  the  conservation  of  its 
fertility.  Concrete  is  useful  in  curbing  and  covering 
the  well  to  keej)  out  dirt  and  disease.  It  can  al.so  be 
used  for  the  floors  of  garages,  which  are  rapidly  in- 
creasing on  farms.  Other  uses  t\>r  concrete  are  numer- 
ous, but  there  is  one  purpose  for  which  it  is  seldom 
used,  i.e.,  laying  a  walk  from  the  house  to  the  barn. — 
Conservation. 


Engineers  pn  Active  Service 

.\  recent  revision  of  the  roll  of  honor  of  the  Can- 
adian Society  of  Civil  Engineers  shows  that  755  men 
have  enlisted  and  that  41  have  been  killed.  This  num- 
ber does  not  include  many  members  on  military  duty 
in  Canada — only  those  at  the  front.  An  analysis  gfives 
/>  members,  of  whom  4  have  been  killed ;  ^29  asso- 
ciate members.  IS  killed:  151  juniors.  13  killed;  197 
students,  '»  killed  ;  and  three  associates.  The  list  is  a 
sufiicicnt  testimony  to  the  |)art  that  the  engineers  arc 
])laying  in  the  struggle,  and  more  than  justifies  the 
l)resident's  recent  tribute  to  those  who  have  gone 
overseas. 


483 
piilllllllllllMIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII 


THE   CONTRACT   RECORD  May  :io,  ion 

IlllllllllllllllUlllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllillllllllllllllllllllllllllltt^ 


Practical  Hints  for  the  Contractor 

that  may  save  him  time  and  money.     If  you  know  any  labor-saving  scheme, 
send  it  in — preferably  with  illustrations.     We  will  pay  for  all  accepted  articles. 
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Curb  and  Gutter  Forms   Permit   Easy  Re- 
moval of  Expansion  Joint  Plate 

•       By  J.  M.  Chappcll- 

I1IA\]''  ^^■llal  I  tliink  is  a  good  tliiii;;'  in  the  liuild- 
iiig  of  conil)inecl  curl)  and  gutter  ccincrete.  1 
have  been  at  tliis  kind  of  work  for  six  years  and 
in  starting  out  1  copied  usual  methods  of  con- 
struction, hut  I  soon  came  to  the  conclusion  that  there 
was  an  easier  way  to  get  the  expansion  joint  plate  out 
than  by  taking  down  the  front  facing  pkmk  to  allow 
the  removal  of  the  iron.  I  wanted  to  save  the  cost  of 
one  man  facing  up  the  curb,  after  tlie  front  facing 
plank  came  otif.    That  way  of  finishing  is  not  good  for 


Home  made  curb  and  gutter  form  produces  rapid,  economical  results. 

concrete  anyway,  as  it  should  not  be  disturljed  after 
it  has  been  put  in   place,  with  a  ])roper  facing. 

[  worked  out  the  idea  that  is  shown  in  the  accom- 
panying illustration.  1  used  pine  plank,  2  in.  x  7  in., 
and  got  them  molded  out  in  the  j)roper  shape  at  the 
factory  and  cut  them  S  ft.  long.  This  is  the  length 
of  the  block  in  my  city.  1  then  set  a  stud  in  each  end 
of  the  facing  plank,  as.  shown  in  the  figure,  having  a 
casting  made  to  fit  in  the  end  of  the  facing  plank. 
This  1  fastened  in  with  a  thumb  screw,  which  makes 
the  form  thoroughly  rigid  when  read)-  for  concrete. 

When  the  sub-base  is  prepared  and  the  back  plank, 
2  in.  X  12  in.,  is  put  in  ])lace  and  securely  fastened,  any 
intelligent  boy  can  fini.sh  setting  uji  the  forms  faster 
than  a  cre\v>  of  eight  men  with  a  small  mixer  can  put 
in  the  concrete. 

After  the  back    form   is   in    ])lace   the   remainder   is 
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as  easy  as  hanging  clothes  on  the  line,  and  yon  will 
iia\c  curb  and  gutter  absolutely  straight,  witli  a  jiro- 
])er  gr^ide,  and  no  water  remaining  f)n  it  after  it  is 
done.  Before  the  iron  clamps  are  taken  oft,  that  is, 
the  clam]>s  that  hold  up  the  facing  board,  and  while 
the  concrete  is  de]xisited,  a  small  piece  of  2-inch  l)oard 
strapping  is  nailed  on  the  face  board  of  the  gutter  form 
to  hold  up  the  facing  plank  until  the  concrete  sets, 
then  back  otT  the  thumb  screws,  back  olif  the  casting, 
'which  only  takes  a  few  minutes ;  haul  out  the  joint 
iron  and  the  job  is  done. 

My  front  facing  planks  I  have  used  for  six  seasons 
and  the}-  are  as  good  to-day  as  the  day  they  came 
from  the  factory.  By  keeping  them  well  oiled,  they 
will  last  a  long  time.  With  this  method  of  construc- 
tion, when  the  form  comes  off,  there  is  a  good  smooth 
face,  and  as  the  coarse  aggregate  and  fine  aggregate 
are  all  mixed  together,  there  is  no  danger  of  crazing 
or  hair  cracking  any  time  in  the  future. 

(ieorge  jMcKnight,  city  engineer  of  Fredericton, 
N.B.,  says:  "I  have  used  these  forms  this  summer  and 
find  them  very  reliable,  i)articularly  the  joint  irons, 
which  can  be  removed  without  disturbing  the  concrete 
in  any  way.  The  method  used  to  fasten  the  joint  irons 
to  the  form  makes  a  positively  level  surface  ou  the 
curb. 


Cast  Iron  Curb  Blocks  Take  Wear 

SI'hX'lAL  cast-iron  and  concrete  paving  blocks  de- 
signed by  Edward  A.  Byrne,  acting  chief  engi- 
neer, Department  of  Plant  and  Structures,  New 
York  City,  for  use  along  the  curbs  of  bridge  ap- 
proaches, in  place  of  the  ordinary  granite  blocks,  are 
described  in  the  Engineering  News  Record.  They  have 
proved  satisfactory  under  service  and  have  fully  justi- 


♦Concrete  contractor,  Fredericton,  N.B.,  in  Concrete. 


Cast  iron  paving  blocks  at  curb  prevent  ruts. 

lied  their  added  initial  cost.  They  were  employed  in 
connection  with  the  repaving  of  the  approaches  on 
the  Brooklyn  Bridge,, where  it  was  found  that  the 
steel-tired  vehicles  using  the  curb  for  a  brake  on  the 
steep  grades  of  the  a])])roaches,  concentrated  the  wear 
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U>  sucli  an  extent  tltat  tlic  l)l(icks  at  llii>  iJ^iiit  \\tic 
destroyed  Kinji^  before  the  rest  of  the  pavement.  The 
vvearinfj  was  so  irrej^nlar  and  |)ro(hiced  such  a  series 
of  ridges  and  depressions  that  vehicle  ))roj,n-ess  was 
considerably  interfered  with,  and  any  reasonable  speed 
was  impossible.  Besides  bein^  a  great  annoyance  to 
Itic  travelinfj  jjublic,  these  blocks  re(|uired  frequent  re- 
placement. 

'i"he  s|)ecial  block  is  cast  hollow,  with  a  top  face 
!  inch  thick,  and  may  be  best  described  as  an  open 
l)o.\  or  crate,  having-  ends  and  faces  of  5^-in.  s<|uare 
metal.  The  blocks  are  made  in  two  lengths,  4  inches 
an<l  .S  niches,  and  are  5  inches  deep  by  4'/.  inches  wide. 
i''.xcessive  smoothness  is  avoided  by  casting  recesses 
in  the  top  face.  The  hollow  sjiace  is  lllled  with  con- 
crete, which  is  allowed  to  set  thoroughly  before  the 
blocks  are  ])laced  in  position  in  the  pavement. 

When  em])ty  the  4-inch  blocks  average  8  lbs.  in 
weight,  and  when  filled  with  concrete  12.>^  lbs.  The 
S-incli  blocks  average  13;4  Ih^^-  empty  and  24  lbs.  when 
lllled.  Laid  in  conjunction  with  granite  blocks,  they 
increase  the  cost  of  a  16-foot  roadway  about  10  per 
cent,  over  the  price  of  a  straight  granite-block  pave- 
ment. 


New  Design  of  Screen  Chamber 

By  John  H.  Lance* 

ALL  stream,  reservoir  and  lake  supplies  fetiuire 
careful  screening  before  the  water  may  be  ad- 
mitted to  the  distribution  system,  .\mong  the 
bodies  to  be  remoxed  from  the  watc"  are  gases, 
leaves,  sticks;  bits  of  bark,  and  fish. 

The  customary  method  of  removing  these  sub- 
stances is  t<i  install  either  a  screen  afilixed  to  the  pipe 
or  else  two  screens  in  series,  one  of  which  may  be 
dr.iwn  up  out  of  the  water  for  cleaning  while  the 
other  is  in  service.  The  former  arrangement,  which 
is  applicable  only  to  very  small  depths  of  water  on 
the  screen,  is  economy  itself  in  first  cost,  but  its  use 
has  not  always  j)roved  so  economical :  as  owing  to  any 
one  of  many  causes  the  screen  might  not  receive  the 
necessary  attention  at  the  very  time  when  it  was  most 
needed.  The  latter  necessitates  a  considerable  struc- 
tm-e  to  hold  the  screens  in  place  and  house. them  while 
being  cleaned,  besides  the  trouble  and  expense  of 
cleaning. 

To  obxiate  these  and  other  difificidties  the  pressure 
screen  chamber  here  described  was  designed.  It  con- 
sists essentially  (see  illustrations)  of  a  vertical  cyliji- 
der  divided  by  a  hori/.ont.il  diaphragm  into  two  com- 
])artments;  the  u])per,  or  inlet,  compartment  has 
comnumication  with  the  lower,  or  outlet,  through  a 
circular  opening  in  the  diaphragm  and  thence  through 
the  meshes  of  an  o])en-ended  cylindrical  screen  rest- 
ing in  the  lower  comjiartment,  of  a. diameter  nearly 
that  of  the  opening.  The  lower  end  of  the  screen 
is  concentric  with  the  end  of  a  blowoff  |)i])e  with  a  gate 
valve  on  it,  normally  closed.  .  The  iidet  pipe  enters 
the  inlet  compartment  tangentially.  while  the  outlet 
may  leave  in  any  direction  relative  to  that  of  the  in- 
let, preferably  in  a  radial  i)osition.  .\ny  flow  from  the 
inlet  i)i|)e  sets  up  a  whirling  motion  in  the  wafer  in 
the  u])per  compartment.  In  passing  through  the  screen 
cylinder  it  has  a  circmuferential  as  well  as  a  downward 
motion,  which,  owing  to  the  passage  of  water  throngh 
the  meshes  of  the  screen,  diminishes  as  the  bottom  of 
the  screen  is  iii)proached.    The  result  of  this  is  to  con- 

*Abstract  of  paper  read  before  American  Waterworks  AMOciation.    , 


line,  largely,  the  foreign  matter  carried  by  the  water 
to  a  central  cone  the  base  and  height  of  which  are 
approximately  those  of  the  screen.  The  upturned  end 
of  the  blowoff  [n\>e  being  made  of  nearly  as  great  a 
diameter  a:^  the  screen,  this  results  in  an  accumulation 
of  debris  directly  in  the  pipe.  When  blocking  of  the 
screen  has  progressed  to  a  point  at  which  there  is  a 
nf)ticeable  loss  of  head  at  the  screen — as  measured 
])referably  by  a  mercury  L'-tubc  or  a  difTercntial  gauge 
— the  blowoff  gate  is  opened;  the  head  in  the  blowofi 
])ipe  is  then  reduced  to  zero,  or  nearly  so,  the  hydraulic 
gradient  from  reservoir  to  screen  chamber  is  increased, 
and  the  high  velocity  established  is  transmitted  directly 
to  the  water  passing  diagonally  downward  over  the 
face  of  the  screen  and  out  the  blowoff  pipe.  Ordin- 
arily, the  cleaning  of  the  screen  is  accomplished  in 
about  the  time  that  it  takes  to  open  and  close  the 
blowoflf  gate.  If  it  is  desired  to  maintain  a  consider- 
able continuous  flow  through  the  outlet  pil)e,  the  blow- 
off  gate  need  not  be  o|)ened  wide,  in  which  case  the 
oi)cration  will  require  a  longer  time.  Under  no  con- 
ditions is  an  ajjprcciablc  amount  of  water  wasted. 

Also  incorporated  in  the  design  is  a  hollow  seg- 
mental brush,  for  use  in  cases  when  the  screen  does 
not  get  attention  for  such  long  periods  that  a  dei)osit 
of  small  fish  is  not  readily  removed  by  the  flowing 
water.     I'or  the  intake  ])ipes  of  pumpinyf  st.itions  the 
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New  pressure  screen  chamber. 
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devices  are  best  set  in  batteries  of  two.  ^.  ■  .ui.mged 
that  one  can  he  put  in  service  while  the  other  is  being 
cleaned.  In  this  case  the  cleaning  is  ])referably  done 
by  jets  of  high-pressure  water  directed  downward  from 
the  edge  of  the  dia])hragm  acrt)ss  the  screen.  Where 
electric  power  is  available,  the  use  of  proper  contact 
devices  at  the  point  of  measurement  of  the  loss  of 
head  at  the  screen  will  make  the  entire  screening  oj>era- 
tion  autcmiatic,  both  for  gravity  and  pumiiing  supi)lies. 
I'or  use  with  a  gravity  water-supply  the  devices  have 
i)een  found  to  operate  most  successfully  between  the 
heads  of  40  and  ()0  feet,  though  there  is  no  valid  ob- 
jection to  their  use  at  other  heads,  under  certain  con- 
ditions. The  .screen  chambers  are  made  entirely  of 
reinforced  concrete  with  the  excejition  of  the  manhole 
cover,  which  is  of  cast  iron. 

The  principle  of  pressure  screening,  from  which  the 
design  was  dcvclo])etl.  was  first  suggested  by  C>.  M. 
Lance,  general  manager  of  the  ."spring  BrcKik  Water- 
Su])ply  Ciunpany.  The  operation  of  the  screen  cham- 
bers has  been  found  to  be  so  economical  and  efficient 
that  they  have  been  adoi)ted  as  a  standard  by  that  com- 
pany. As  convenient,  all  twenty  of  its  supply  lines 
will  be  equi|)pod  with  the  new  <levice.  and  the  old  slid- 
ing screens  will  be  removed,  only  bar  scrccii<  lu'inir 
left  in  i)lace. 

The  api)licatioii  ol  this  developiiivni  i>  ipuu  \m.k 
and  covers  a  varietv  of  uses. 
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Activities  of  Ontario  Joint 
Committee 


The  Joint  Committee  of  Technical  Organizations.  On- 
tario branch,  have  just  mailed  letters  to  the  technical  men 
of  the  province,  giving  information  on  a  number  of  matters 
which  have  been  engaging  the  attention  of  the  committee. 
One  of  the  enclosures  treats  in  a  general  way  of  the  activi- 
ties of  this  organization  and  its  relations  with  certain  gov- 
ernmental and  military  bodies.  Another  enclosure  describe; 
the  work  that  has  been  done  towards  organized  practical 
instruction  for  the  returned  soldiers;  in  this  connection  a 
form  is  enclosed  to  Toronto  members  asking  for  volunteer-; 
who  will  give  part  of  their  time  to  interviewing  and  con- 
versing with  soldiers  with  a  view  to  determining  what  par- 
ticular work  they  are  best  fitted  for.  A  third  enclosure 
refers   to   the   return   of   the   questionnaires. 

As  the  information  contained  in  these  letters  is  of  gen- 
eral interest  to  many  of  our  readers  who  may  not -be  on 
the  calling  list  of  the  Joint  Committee,  some  of  them  are 
printed  below: 

Letter  re  Aiding  Returned  Soldiers 

"The  Joint  Committee,  after  consultation  with  the  Sol- 
diers' Aid  Commission,  has  worked  out  a  plan  whereby 
the  technical  man  can  be  of  great  assistance  to  the  returne.: 
soldier.  This  plan  will  make  it  possible  for  the  man  who 
can  spare  an  hour  or  so  a  week  to  assist.  Is  not  this  the 
opportunity  you  have  been   waiting  for? 

"A  number  of  returned  men  are  incapacitated  in  a  man- 
ner that  will  prevent  them  from  going  back  to  their  former 
jobs.  They  will  have  to  be  trained  for  new  ones,  preferably 
using  their  former  experience  and  knowledge  as  a  foundation. 
You  have  the  technical  and  practical  knowledge  and  could 
assist  in  the  training  of  these  men.  Would  you  be  willing 
to  have  a  conversation  with  some  returned  soldiers,  giving 
them  an  idea  of  certain  phases  of  your  work  and  find  out 
from  your  conversation  what  class  of  work  they  could  best 
be   fitted   into. 

"This  type  of  assistance  would  be  invaluable  and  is 
urgently  needed.  Please  fill  in  the  form  attached  and  return 
at  once." 

Letter  re  Questionnaire* 

"As  you  may  be  aware,  the  Honorary  Advisory  Council 
for  Scientific  and  Industrial  Reasearch  in  Canada,  who  were 
appointed  in  November  last,  are  desirous  of  distributing 
Questionnaires  throughout  the  Dominion.  The  object  is 
to  obtain  an  inventory  of  the  existing  research  equipment  and 
also  the  needs  of  those  engaged  in  the  industries  of  the 
country.  This  object  will  be  attained  if  the  Questionnaires 
are  accurately  completed  by  those  to  whom   they  are  sent. 

"Experience  in  the  States  in  connection  with  somewhat 
similar  work  showed  that  difficulties  were  encountered,  which 
were  only  swept  aside  with  the  co-operation  of  the  technical 
men  acting  through  their  organizations. 

"The  Advisory  Council  therefore  decided  to  profit  by  this 
experience  and  approach  the  different  organizations  in  the 
Dominion. 

"To  cut  a  long  story  short,  your  Joint  Committee  were 
asked  to  take  care  of  the  collection  of  the  Questionnaire  in 
the  Province  of  Ontario.  Subsequently,  by  arrangement,  a 
section  of  the  province — known  as  the  Ottawa  district — was 
handed  over  to  a  Joint  Committee  formed  at  Ottawa  for  the 
purpose. 

•  This  letter  goes  to  members  outside  of  the  city  o(  Toronto  and  the 
Ottawa  district. 


"Having  explained  the  whole  matter  l)rietly  I  now  come 
to  the  main  point,  viz.: — 

"Volunteers  are  wanted  to  interview  manufacturers  and 
explain  the  object  of  the  Questionnaires  and  see  that  they 
are  filled  in  and  returned  to  the  Advisory  Council. 

"What  will  you  do  to  help  in  the  work? 

"Please   detach   the  attached   form   and   mail   right   away. 

"Jn  your  immediate  vicinity  there  will  doubtless  be  manu- 
facturers to  be  canvassed.  If  so,  ar.e  you  prepared  to  co- 
operate in  the  work? 

"It  is  of  the  utmost  importance  to  the  future  develop- 
ment of  our  country.    Need  more  be  said? 

"We  think  not. 

"Will  you  prove  it?" 

Voluntary  Aid  to  Returned  Soldiers 

"For  some  months  past  we  have  Ijcen  endeavoring  to 
find  a  way  whereby  the  members  of  the  technical  organiza- 
tions can  be  of  assistance  to  the  returned  soldiers.  We  have 
been  able  to  reach  a  working  basis  with  the  vocational  officers 
of  the  Soldiers'  Aid  Commission  of  Ontario  and  the  Military 
Hospitals  Commission,  so  that  the  returned  soldier  who 
needs  special  training  in  some  technical  work  will  receive 
tutoring  by  a  member  of  one  of  the  Technical  organizations 
while  he  is  convalescent,  and,  if  necessary,  pass  through 
a  form  of  apprenticeship  in  an  industry  that  he  is  to  make 
his  life  work.  This  arrangement  has  been  finally  decided 
upon  as  we  find  it  is  in  this  capacity  that  the  engineer  and 
technical  man  can  be  of  most  assistance. 

"The  final  plans  have  been  definitely  made  for  the  city 
of  Toronto.  We  would  suggest  that  in  the  other  locations 
in  the  Province,  each  technical  man  find  out  what  is  the 
condition  of  the  returned  soldier  question  in  his  own  loca- 
tion and  see  what  can  be  done  to  solve  it."  If  we  can  be 
of  any  assistance  kindly  put  us  in  touch  with  the  situation 
and  we  will  do  all  in  our  power. 

"The  Soldiers'  Aid  Commission  of  Ontario,  is.  at'  the 
present  time,  seeking  vocational  teachers  to  man  the  vari- 
ous training  depots  for  the  returned  wounded  soldiers.  If 
any  technical  men  feel  that  they  can  give  up  all  their  time 
and  take  a  permanent  position  with  the  Soldiers'  Aid  Com- 
mission along  the  line  of  vocational  training,  kindly  get  in 
touch  with  this  office  immediately;  or  if  the  technical  men 
know  of  any  good  foremen  who  would  be  of  assistance  as 
vocational  teachers,  kindly   send  in  their  names. 

"The  'returned  soldier'  question  is  one  that  is  of  the 
utmost  importance  to  the  welfare  of  Canada,  and  it  is 
certainly  the  duty  of  all  technical  men  to  assist  to  the  best 
of  their   ability   in   the   solution   of  this   problem." 

The  work  of  the  Joint  Committees  in  the  province  of 
Ontario  is  going  forward  rapidly.  Mr.  W.  E.  Segsworth  has 
taken  the  chairmanship  of  the  Executive  and  is  giving  prac- 
tically his  whole  time  to  the  work.  The  prospects  are  that 
the  problems  with  which  the  Committee  will  be  confronted 
in  the  near  future  will  demand  the  assistance  of  a  very  large 
number  of  voluntary  workers.  For  this  work  there  can  be 
no  doubt  the  technical  men  of  the  Dominion  hold  themselves 
in   readiness. 


The  Gait  Building  Products,  Limited,  has  l)een  incor- 
porated with  a  capital  of  $40,000,  headquarters  at  Gait,  Ont., 
and  will  manufacture  brick,  tile,  sewer  pipe.  etc. 


The  Imperial  Flying  Board  have  a  large  gang  of  men 
under  Col.  Ro1)t.  Low  constructing  a  camp  af  Leaside  for 
the  Hying  corps.  .\  considerable  amount  of  water  main  and 
sewers  will  be  laid  and  connection  is  being  made  between 
I-easide  waterworks  system  and  the  city  of  Toronto  mains. 
James,  Loudon  and  Hertzberg  are  looking  after  the  interests 
of  the   town   in   this   matter. 
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Board  of  Engineers  Makes  Report  on 
Montreal  Aqueduct  Situation 


rile  lloanl  <il  I'.iiKUU'i  rs  rcffiilly  apixiinU'd  Ki  inal<i-  a 
rc|)i]ii  im  till'  Montreal  ainicdiict  situation  has  bronulil  in  a 
report,  wliicli  wc  reproduct  in  part  as  follows.  'J"hc  nicnilicrs 
of  the  board  art  Messrs.  II.  IC.  Vautclet  chairman:  A.  St. 
Laurent.  an<l  J.  I'..  McUae.  'Ilie  aijpointnient  of  this  board 
follows  the  reconinieiKlation  of  a  body  of  ratepayinK  cn^i- 
iicers  of  tlie  city  of  Montreal  who  recently  opposed  the  con- 
tinuation of  the  work  on  power  dcveloptiienl  as  originally 
planned  on  the  art^uinent  that  it  would  prove  excessive  in 
cost  and  also  that  the  amount  of  power  available  was  over- 
estimated. The  determination  of  the  best  course  to  pursue  is 
complicated  by  the  fact  that  some  live  million  dollars  have 
already  been  expended  and  a  large  amount  of  work  initiated. 
ICxtracts  from  the  latest  report  follow.  The  conclusions  are 
depcn<lent  ui>on  a  numl)er  of  conditions  yet  to  be  determined 
— for  example,  the  liabilities  to  the  contractors,  the  cost  at 
which  power  can  be  purchased,  etc. 

The  Present  Project 

'Ihe  project  in  course  of  execution,  following  prcxioy.,  eii- 
larRements,  consists  in  the  development  of  the  present  acpie- 
duct.  to  such  dimensions  and  flow  capacity  as  will  enable  the 
hydraulic  development  of  I ().()()()  h.p.  for  the  purpose  of  pro- 
viding electrical  horse  power  lor  pumping  the  water  supply 
needed  by  the  city  and  for  street  lighting.  It  will  also  supply 
the  water  for  the  city's  lire  and  domestic  services. 

Before  commencing  these  later  enlargements,  a  lateral 
concrete  conduit  of  a  maximum  capacity  of  7.">.0()(),0()0  imperial 
gallons  per  day  wa>s  built  to  ensure  a  cf)ntinuous  water  sup- 
ply for  the  city.  .\  lillration  i)lant  with  a  daily  capacity  of 
."lO.OOD.OOO  imperial  gallons  has  also  been  built  which  it  is 
intended,  we  are  informed,  to  enlarge  to  a  capacity  of 
lOO.OdO.OOO  imperial  gallons  per  day. 

The  i)resent  a<|ueduct  course  is  followed  in  its  entire 
length  in  the  scheme  of  enlargement. 

The  intake  is  situated  on  the  St.  Lawrence  l\i\er.  about 
onv  and  one-half  miles  below  the  Canadian  Pacific  Railway 
Company's  bridge,  and  the  head-race  or  canal  extends  to  the 
present   waterworks   station,   a   distance  of   '>.2  miles,  where   it 


IS  iiroposed  to  construct  the  necessary  power  bou«e.  for  which 
no  designs  have  as  yet  been  made. 

The  head-race  has  a  slope  of  :i..{  feci  for  the  entire  dis- 
tance and  a  bottom  width  of   l(>:i.H5  feet.     Il  runs  partly  in 
earth  and  partly  in  rock  material.     The  hottoni  elevation  at 
entrance  is  21  feet  above  city  ilamm      Tin-  w:ii<r  ,iirf;i.i-  (In, 
tuates  from  elevation  36  to  43. 

The  tail-race,  which  exteniie(i  imiu  uie  jire»(iii  water- 
works to  the  St.  Lawrence  Uiver,  opposite  Nun's  Island,  has 
a  total  length  of  about  :i,:!(H)  feet  a  slope  of  4  feet,  and  a  bot- 
tom width  of  IKl.Hj  feet.  The  tail-race  excavation  will  he 
apparently  entirely  through  earth  material.  Elevation  of  the 
bed  at  the  outlet  is  2  feet  above  city  datum;  the  water  sur- 
face fluctuates  from  elevation  8  to  20;  flood  level  has  been  as 
high  as  elevation  28.0.  Both  sides  of  the  entrance  canal,  fore- 
bay  and  tail-race  are  lined  with  concrete  retaining  walls.  Xo 
paving  is  provided  for  the  earth  sections  of  the  head  canal. 

Paving  for  the  bottom  of  the  tail-race  is  provided  for  in 
the  present  contract,  only  for  the  basin  below  the  power 
house,  but  we  are  informed  that  it  is  intended  to  pave  the 
whole  of  the  tail-race,  and  this  paving  will,  therefore,  be  con- 
sidered as  part  of  the  present  scheme. 

Status  of  Present  Work  of  Enlargement 
The  city  engineer,  in  a  report  to  the  I'.oard  of  Commis- 
sioners dated  December  IR.  1!»16,  estimates  the  total  cost  of 
the  work,  when  completed,  at  $1  L('il«),.-i;i7.0r>,  including  cost  of 
the  work  performed  up  to  Xoveniber  28.  lOtO,  covering  all 
contracts  and  expenditure  since  the  beginning  of  enlarge- 
ments. By  deducting  from  the  above  the  total  amount  of  the 
cost  of  filtration  works,,  the  cost  of  a  pump  built  in  PJ08-10. 
and  interest  thereon,  not  chargeable  to  cost  of  power  develop- 
ment proper,  the  city  engineer  arrives  at  the  following  figures 
for  the  power  scheme: 

(.'ost  of  work  done  to  November  28.  lOHi.  includ- 
ing interest  *^.(M:;.".Ml  ij 

b'stimated  cost  of  work  yet  to  be  done,  including 

interest  .■...•.8I.t;4:.t>i 


Total 


*'J..»93.1 57.60 


General  arrangement  ol  Montreal  waterworks  agueduct  enlargement. 
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Montreal  waterworks  aqueduct  enlargement  (schemeiNo.  II.) 


Tlie  ainoutit  of  interest  iiichuleil  in  the  total  is  .$1,404..>50. 

Tlie  cost  of  abandoning  the  work  has  been  estimated  by 
Mr.  Mercier  to  l)e  as  follows: 

VVork  done  and  interest  $4,01:'.,.")  10. 1 2 

Work  to  be  done  or  payment   to   make   l)ridges 

and  fences ;JOO,000.00 

Ten  per  cent,  on  balance  of  Cook's  contract  ....         20:!,G40.00 
Power  house  and  Iniilding  to  use  the  7,000  h.p. 

purchased     o40,000.00 

Construction    of   another    conduit    or    protection 

work   1 .000,000.00 


*,'),8.J7,1.J0.12 
This  is  exclusive  oi  large  claims  against  the  city  in  con- 
nection with  this  work,  and  which  will  require  adjustment. 

The  present   condition   of  the  work  for  the   entire  aque- 
duct is  as  follows: 

Work  Performed 

Earth   excavation    aljout  ,")0   per  cent,  done 

Rock  excavation  "       ilO         "  " 

Retaining    wall,    north    side    of    en- 
trance canal  "       4,s  "  " 

Retaining   walls,   south   side     of    en- 

.  trance  canal  "       :iO 

I'orebay  and  tail-race  walls    nil 

Entrance  gates,  contract  yet  to  award  no  work  done 

Supply  conduit    100 

Expropriations   of  land   required   for 

l)Oulevards,  etc not  completed 


Method  Followed  in  Carrying  Out  the  Investigation 

The  needs  of  the  city  are:  Power  for  pumping  water  at 
.Vtwater  Avenue  and  electric  current  for  water  pumping  sta- 
tions, such  as  McTavish  Street  and  Papineau  .Avenue;  sewage 
pumping  stations,  tiltration  works,  and  street  lighting.  Theru 
are  three  ways  of  obtaining  the  needed  power: 

1.  The  establishment  of  a  hj'dro-power  station  at  .\twater 
.\venue  (Schemes  I.,  II.,  and  III.). 

2.  Pumping  by  steam  and  buying  electric  current  for 
other  needs  (Scheme  IV.). 

;!.  Buying  electric  current  for  all  the  needs  of  the  city 
(Scheme  V.). 

.V  start  has  l)een  made  towards  the  carrying  out  of 
Sch,:me  I.,  and  the  adoption  of  either  Scheme  IV.  ur  V. 
would  necessitate  discontinumg  the  works  now  in  course  of 
execution.  We,  therefore,  had  to  estimate  the  cost  of  making 
the  canal  fit  'or  such  services  as  may  l)e  required. 

If  Work  Discontinued 

If  the  work  be  discontinued  we  have  to  consider  two 
cases — A  and  B. 

In  case  A  (Scheme  IV.  and  ^^)  the  banks  of  the  canal, 
where  walls  have  not  been  built,  are  simply  trimmed  to  a 
natural  slope,  without  any  attempt  to  secure  straight  side 
lines  or  regular  curves,  cutting  down  the  expenditure  for  this 
purpose  as  low  as  possilile,  leaving  the  tail-race  in  its  present 
state. 

In  case  B  (Scheme  111.),  to  develop  power,  the  lianks  of 
the  canal  are  sloped  in  straight  lines  and  regular  curves,  to 
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Profile  of  Montreal  waterworks  aqueduct  enlargement. 
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case  off  tlif  How,  aii<l  the  tail-race  is  eiilarKcd  to  acconiniodati- 
llic  discharge  tlioniKli  the  head-race. 

The  cost  of  case  A  was  found  to  lie  $.'.,H'.)5,<)0(»,  and  llie 
amount  of  interest  charKcd  anioiints  to  $1,()72,'.)4H.  This 
amount  of  $;).K(»r),0()0  has,  therefore,  to  lie  added  to  the  cost  of 
pumping  liy  steam  or  by  ileetric  current. 

If  Work  Proceeded  With 

If  the  work  is  proceeded  with,  we  had  a^ain  to  consider 
two  cases — case  C,  connecting;  the  pnnips  directly  to  some  of 
the  turbines  in  the  power  house;  case  D,  usinR  all  the  power 
from  the  iiower  house  to  produce  electric  current  and  then 
usinj.;  |iart  of  the  current  to  operate  motor-driven  pumps. 

The  total  costs  entailed  liy  each  scheme  are  outlined  in 
Table   I.,  herewith: 


for  difTerent  assuniptions  of  the  rjuantity  of  power  obtainable 
from  the  canal,  and  for  dilTereni  methods  of  utilizing  said 
power. 

Our  estimates  do  not  include  the  cost  of  the  filtration 
l>lant  already  built,  nor  of  its  proposed  additions  and  '>pera- 
tion,  but  include  the  cost  of  the  power  needed  and  the  cost  of 
lieatinK.  We  have  not  included  either  the  cost  of  the  main 
suction  and  discharge  pipes  beyond  the  pump  house,  the  cost 
of  some  of  the  bridges  (as  explained  before),  nor  of  the 
claims  of  the  Cook  Company.  The--  ■  •;  would  be  the 
same  for  all  schemes. 

As  for  boulevards,  which  arc  provided  lor  only  in 
Schemes  I.  and  II..  we  have  included  the  cost  of  land,  fences, 
and  ditches,  and  whatever  gradinR  must  be  done  by  the  con- 
tractor, and   nothins.;  else. 


Table  I.— Total  Cost  an 

d  Cost  of  Operation 

for  All  S 

chemes  (Power  Given  in 

H.P.). 

• 

Sclienies 

Potential 

liydraullc 

power 

Slimmer           winter 

Power  development 
Pitmplng  and              Heat- 
electric  power              jn^ 
summer          winter       winter 

Total  cost 
actual                       future 

Coat 
o« 
operation 
actual 

futura 

1. — I'resent    plan     .... 

II, !)()()             7,44.'. 

io„'>(m        in,, •,00 

-.: 

$.h,."i:;t.o(io 

^'1  I  T7  nnu 

<-,'m  noil 

*.,-•.   IIMI) 

11. — Maximum   power 

avadable    

:;i..M)ii         i:;,(Miii 

i::, 11(111         i:;.ooo 

1  ii.i.ir.i.uiMl 

;  io,(i(H( 

111.— Minimum  power 

W      Vj 

available    

<,I,.">(M)               ,"..0{M) 

I0.,")00           lO,.',!^ 

o    « 

7,.'il,-i,(>00 

S,20,-i.0()0 

.■1O4.OOO 

(>4H,(KHI 

IV', —  I'umpin;,''  by  steam 

Xil              Xil 

io,,-iO(i        10, .wo 

■"*    X 

r>,4:i4,ooo 

ti,7o:i,ooo 

.•,4li.(MM) 

Tr.'.OrtO 

V. —  liuying  electric  cur- 

rent— *:'.0  per  b.p.   .  . 

Xil              Xil 

'  i().,-,oo        io.."ioi) 

1,400 

li,  102.000 

t'>,2liS.00l) 

.■if>,-,,000 

7  l2.0tH) 

a."i  h.p 

Xil              Xil 

io,.-iO(i        10, .•.oo 

1.400 

li.  1 02.000 

l"i,2liH,000 

.•.2!(,00(l 

ri.'>r>.(KM> 

Remarks  on  Costs  and  Conclusions 

It  must  be  clearly  understood  that  e  have  estimated  the 
cost  of  the  different  schemes  on  condition  that  they  be  exe- 
cuted with  despatch,  in  a  businesslike  way,  au<l  without  undue 
delays. 

We  have  found  that  the  cost  of  putting  the  canal  in 
pr<iper  shape  if  the  work  were  discontinued,  is  $.">,894,84li.  of 
wliich  .lil.072,948  rejiresents  interest.  VVe  had.  therefore,  to 
charge  .1!2i)4,742„'iO,  being  the  interest  at  .'•  per  cent,  per  annum 
on  the  said  cost,  to  the  cost  of  pumping  by  steam  or  of  buy- 
ing electric  current  (.Schemes  IV.  and  V.). 

On  account  of  fluctuating  rates  and  prices  it  is  impossible 
at   present    to   make   an   estimate   of   cost   which   would   hold 
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Dally  pumpaae  as  percentage  of  yearly  averane  (54,62.',,462  gaU.  per  day 

equals  100  per  cent,)    Tills  diagram  is  compiled  (rem  records 

of  low  level  pumping  station. 

yood  for  any  length  of  time.  This  imi.st  not  be  forgotten  in 
comparing  estimates  made  as  early  as  r,>0.'.  with  those  made 
now, 

Tlu-  estimates  referred  to  at  tlie  beginning  of  our  report 
show  a  close  agreement   with  our  own.  althotigh   calculated 

In  this  report  live  schemes  arc  considered.  The  figures 
used  are  taken  from  works  lately  executed,  with  a  percentage 


added  to  cover  normal  increase  in  cost  of  labor  and  materials. 
The  tables  all  indicate  "present  needs"  and  "future  needs." 
We  would  direct  your  attention  to  the  figures  for  "future 
needs  '  only,  as  such  will  be  justi'.-.i  i.v  the  time  the  plant  is 
ready  for  operation. 


Cost  of  Schemes  (H.P.  Basis) 

Total 
cost. 

.$H74.(M) 


Schemes       I. 


\V. 


11. 

RUi.(H) 

III. 

782.00 

IV. 

CiiiM.dO 

V 

Kl.  cur- 
rent at 

$:»)   

.•>'.>7.00 

V. 

lil.  cur- 
rent at 

*2.->    .... 

.'.!l7.tM) 

rl< 

ibaiid 

iiu'd    .... 

,->f,2.no 

Capital 

Cost  of 

cost. 

operation. 

$7.".(i.f.r. 

$r.4.r>ri 

nr.oci 

.•>0.'«i 

f.fi8.,-.0 

61.71 

.■.-'Ms 

r.7.8i 

4'.»:t.O.'5 


4'.i:!.o.', 

4. ••9.22 


S7.8I 


l«.47 
28.0  ; 


The  Schemes  in  Detail 

We  will  now  consider  the  schemes  as  described: 

Scheme  1. — Present  Scheme 
This  scheme  is  the  one  to  which  exception  has  been  taken. 
and   we   agree   that   it   should   not   be   proceeded   with  as  out- 
lined.    It  could  not  have  developed  the  expected  power. 

Scheme  II. — Maximum  Hydraulic  Development 
This   scheme   shows  the   cheapest   cost  of  operation   per 
horse   power.      It    is  described   at   length   in   the   Imdy   of  the 
report  and  considered  in  our  recommendations. 

Scheme  III. — Minimum  Hydraulic  Development 
This  scheme  is  interior  to  Scheme   II..  and  need   not   l>c 
considered.     It  gives  less  hydraulic  power,  and  the  auxiliary 
steam  plant,  being  worked  to  a  much  larger  extent.  th«  poi- 
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sil)lc    increases    in    tlic   price    of   coal    will    affect    llie    cost    (jI 
f)peration  to  a  greater  degree. 

Scheme  IV. — Pumping  By  Steam 

This  scheme  considers  finishing  the  a<iuednct  simply  as  a 
channel  to  carry  water  to  the  pumps,  which  are  operated 
directly  hy  steam.  The  hi.s^h  cost  of  operation  is  due  to  the 
charges  against  it  of  money  already  spent  on  the  aqueduct 
extensions.  Had  the  old  aqueduct  been  left  as  it  was — simply 
as  a  supply  to  the  steam  pumps — a  steam  pumping  plant 
WMuild  have  been  a  most  attractive  proposition. 

Scheme  V. — Buying  Power 

There  are  two  subdivisions  to  tliis  sch.eme,  I'l.gured  on 
electric  power  supplied  at  $;!()  and  $2.")  per  electric  horse 
!)ovver.  on  the  same  basis  as  power  is  now  purchased  for 
|)umping  purposes.  Here,  as  in  the  case  of  Scheme  IV..  the 
■  cost  of  operation  is  charged  with  the  amount  already  spent 
on  the  aqueduct  extensions.  To  this  is  added  such  expendi- 
ture as  may  be  required  to  put  the  channel  in  condition  to 
carry  the  water  supply  to  the  pumps.  This  scheme  is  again 
referred  to  in  our  recommendations. 

I'rom  our  examination  we  consider  tliat  it  will  be  neces- 
sary to  pave  certain  sections  of  the  bottom  between  the  walls, 
as  a  precaution  against  their  sliding  or  turning  over,  due  to 
the  unstable  nature  of  the  ground.  We  have  provided  fi>r 
such  pavin.g  in  our  estimates. 

Power  for  Lighting 

There  is  not  sullicient  hydro-electric  power  in  sight  at 
present  to  justify  your  considering  the  taking  over  of  the  city 
lighting.  This  question  has  been  treated  at  length  in  the  body 
of   the   report. 

Filters 

The  lilters,  as  designed  and  now  nearing  completion, 
have  a  rated  capacity  of  .-)0,()m),()00  imperial  gallons  per  day. 
We  understand  that  plans  are  under  way  for  a  further  exten- 
sion to  100. 000, 000  imperial  gallons  per  day  output,  with  pos- 
sible future  extension  to  ].>0,000,000  imperial  gallons.  The 
present  records  show  a  maximum  pumpage  of  over  70,000,000 
imperial  gallons;  this  means  that  the  filters  liave  not  suffi- 
cient capacity  to  meet  the  present  demand. 

Recommendations 

Under  ordinary  conditions,  and  with  the  figures  now  be- 
fore us  we  would  have  no  hesitation  in  recommending  the 
adoption  of  Scheme  II.,  with  provision  for  boulevards,  as  its 
cost  of  operation  per  horse  power  per  year  is  the  lowest. 
Pint,  under  the  circumstances  which  have  allowed  of  the  con- 
tractor being  able  to  prefer  a  claim  of  $1.4G9,;!:!8.]7  on  a  con- 
tract of  $;i.01 2.562  on  which  work  to  the  amount  of  $1,148,- 
7;Jl.:i8  had  been  completed  at  the  end  of  lOlC,  the  question  is 
(lifTerent.  We  must  also  take  into  account  the  fact  that  the 
contractor  has  to  be  reckoned  with  for  any  changes  or  addi- 
tions to  the  present  plan. 

We  would,  therefore,  recommend: 

\.  That  the  south  wall  of  the  aqueduct  be  at  once  ex- 
tended to  the  rock  section,  and  that  the  w-est  earth  section  be 
completed  with  paving  where  needed,  as  this  should  l>e  done 
for  all  schemes. 

2.  That  no  work  be  done  on  the  rock  section  n<jr  on  the 
east  earth  section  until  the  final  scheme  is  decided  upon, 
This  also  applies  to  the  tail-race. 

'.',.  That  you  immediately  ask  the  several  companies  fur- 
nishing electric  power  in  the  city  for  firm  bids  on  power. 
Carefully  worked  out  specifications  should  be  furnished  to 
the  power  companies  setting  forth  the  exact  conditions  of 
the  service  required. 

Prices  should  be,  at  the  same  time,  obtained  from  the 
contractor  for  all  changes  and  additions  to  the  present  con- 
tract. 


As  soon  as  this  is  done  (and  it  could  be  done  in  a  couple 
of  weeks)  jou  shall  be  able  to  come  to  a  decision  with  full 
knowledge  of  the  costs  of  operation  of  all  schemes. 

As  all  our  ligures  will  be  in  the  hands  of  your  chief  engi- 
neer, he  will  be  able  to  place  before  you  the  exact  cost  t:\ 
each   scheme. 

In  the  meantime  studies  should  be  started  and  <lesigns 
made  for  the  proposed  electric  motor-driven  pumping  sta- 
tion. This  station  should  be  designed  to  pump  the  output  of 
the  proposed  new  filter  plant  which  is  to  be  100,000,000  imper- 
ial .gallons  per  day.  Provision  should  also  be  made  for  future 
extensions.  The  equipment  of  this  station  will  be  the  same 
whether  you  generate  your  own  electric  power  or  buy  it.  The 
plans  for  the  steam  standby  station  should  also  be  put  in 
hand.  We  have  suggested  that  the  new  pumping  plant  be 
located  on  the  south  side  of  the  aqueduct  near  the  filters. 
This  should  provide  a  most  convenient  location  for  all  piping 
connections.  It  also  facilitates  the  connection  of  the  steam 
standljy  to  the  heating  system  that  is  proposed  for  the  filters. 

No  addition  or  alterations  to  the  present  steam  pumping 
plant  should  be  made. 

The  plans  for  the  hydro-eleclric  station  may  be  delayed 
until  you  have  come  to  a  decision  regarding  the  source  of 
l)owcr. 

We  would  also  recommend: 

4.  That  the  lands  required  be  secured  at  once,  so  as  to 
prevent  further  delays  to  the  work. 

;").  That  the  addition  to  the  filtration  works,  at  a  cost  of 
$000,000,  as  estimated  in  the  annual  report  of  1915,  be  pro- 
ceeded with. 


Mainly  Constructional 

East  and  West— From  Coast  to  Coast 


Port  Dover.  Ont..  is  considering  the  installation  of  a 
waterworks  and  sewerage  system.  It  is  probable  that  a  by- 
law will  be  submitted  to  the  people  in  August  next. 

A  new  charter  has  been  granted  to  the  Union  Cement 
Company,  of  Owen  Sound,  Ont.,  the  capitalization  of  the 
firm  being  increased  to  $1,000,000.  The  name  of  the  com- 
pany under  the  new  incorporation  is  Union  Cement,  Limited. 

The  Board  of  Education  of  Campbellford  intend  to  install 
new  plumbing  and  build  a  sewer  to  the  river  in  connection 
with  improvements  to  the  Public  and  High  Schools.  James. 
Loudon  and  Hertzberg  have  been  retaitied  by  the  Board  in 
this  connection. 

The  Toronto  Board  of  Control  have  been  discussing 
the  possibility  of  having  shipbuilding  yards  and  plants  estab- 
lished in  the  city.  They  have  decided  to  confer  with  the 
Harbor  Commissioners  with  the  object  of  arranging  for  joint 
action  in  the  matter. 

.\t  a  recent  meeting  of  the  Delta  council  at  Ladner. 
B.C.,  it  was  decided  to  construct  a  new  reservoir  about  100 
feet  up  the  hill  back  of  the  pumping  station.  This  will  pro- 
vide an  adequate  pressure  at  night  and  also  give  a  steadier 
pressure  during  the  day. 

The  Mueller  Manufacturing  Company,  Sarnia,  are  hav- 
ing plans  made  for  a  warehouse  and  contemplate  immedi- 
ate construction.  Building  is  l>5  feet  by  129  feet,  two  storey 
brick  and  mill  construction.  James.  I^oudon  and  Hcrtzberg. 
arc   consulting   engineers. 

Mr.  R.  Lang,  of  Sault  Ste.  Marie,  Ont.,  has  been  awarded 
the  contract  for  filling  the  brid.ges  and  constructing  the  cul- 
verts along  the  line  of  the  .-Mgonia  Central   from   Mile    Is   to 
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Josephine    Mines.      There    ;irc    lliree    trestles    to    fill    and    the 
work  will  i)roI)al)ly  lake  till  the  fall  to  complete. 

A  contract  has  heen  let  firr  one  1,000  G.P.M.  domestic 
service  electric  puni])  for  New  Toronto  to  the  Bawden  Ma- 
chine Company;  for  screens  and  screen  frames  to  the  Hep- 
hum  and  Disher  Company;  for  hot  water  licatinR  system  to 
the  John  Doughty  Company,  Mimico.  James,  Loudon  and 
HertzberK,  are  consulting  engineers. 

At  a  meeting  of  the  Joint  International  Waterways  Com- 
mission, held  recently  at  the  Federal  Huilding,  Detroit,  the 
construction  of  a  new  channel  in  the  St.  Clair  River  at  Port 
Huron  was  discussed,  and  the  commission  decided  to  ap- 
prove the  work.  The  proposed  new  channel  will  be  for  up- 
bound  craft  and  will  be  7, 000  feet  in  length,  commencing 
at  a  i)oint  ],r>00  feet  above  the  mouth  of  the  Black  River 
and  extending  to  within  1.000  feet  of  the  international  r.iil- 
way    tunnel. 

At  a  recent  uieetiiij^  (p1  the  iJoiiicr^lK.  Sanitary  and  Heat- 
ing Engineering  Society  at  the  Foresters'  Hall.  Toronto, 
President  Fred  Gentle  presi<ling,  the  building  trade  situa- 
tion was  discussed  and  the  general  opinion  of  the  members 
was  that  the  outlook  was  far  from  encouraging.  .V  resolu- 
tion was  passed  calling  upon  the  government  to  consider 
the  advisability  of  assuming  control  of  all  minerals,  and  to 
investigate  the  general  conditions  surrounding  the  metal  in- 
dustries of  the  country. 

A  large  deputation  representing  the  towns  of  Whitby 
and  Pickering  and  the  townships  of  I'ast  and  West  Whitby 
and  Pickering,  recently  waited  on  Hon.  F.  G.  Macdiarmid. 
provincial  minister  of  public  works,  and  requested  that  the 
Kingston  Road  be  taken  over  as  a  provincial  highway  under 
the  legislation  recently  i)assed  by  the  Ontario  Government. 
They  stated  that  they  were  willing  to  pay  M  per  cent,  of 
the  cost  of  bringing  the  ro:id  up  to  the  standard  required  by 
the  provincial  specifications. 

The  reconstruction  of  the  I.imoilou  Church.  Quebec  City, 
which  wa^  burned  down  last  fall,  is  expected  to  commence 
shortly.  It  has  been  decided  to  erect  the  new  .structure  on 
the  ruins  of  the  old  one,  the  walls  of  which  are  still  stand- 
ing nearly  at  their  full  hei.ght  on  solid  foundations.  An 
examination  of  the  walls  and  foundations  have  shown  them 
to  be  in  a  satisfactory  condition  and  they  will  be  used  in  the 
liuilding  of  the  new  edifice.  It  is  estimated  that  the  cost  of 
the  work  will  be  in  the  neighborhood  of  $200,000,  and  that  it 
will  be  completed  in  two  years. 

According  to  the  plan  prepared  by  Engineer  A.  L.  Mc- 
Culloch.  who  is  in  charge  of  waterworks  extensions  and  of 
the  proposed  sewer  system  for  Trail.  B.C.,  the  length  of  the 
sewer  required  will  he  20,9VI0  feet,  and  the  estimated  cost  is 
$:17.200.  The  sewer  will  discharge  into  the  Columbia  River 
at  the  foot  of  Spokane  Street,  where  the  outlet  was  installed 
some  lime  ago  during  the  low  water  stage.  These  csti- 
iiiales  do  not  include  any  part  of  the  system  that  may  later 
be  re<|uire(l  for  Riverside  Street,  which  Mr.  Mct'ulloch  states 
will    require   a    separate   outlet. 

A  two-storey  reinforced  concrete  building  has  recently 
been  completed  at  North  Dartmouth,  N.S..  for  the  French 
(.  able  Company,  by  the  Standard  Construction  Company. 
Limited,  of  Halifax;  also  a  pile  wharf.  The  main  building 
is  70  X  100  feet.  It  provides  storage  space  for  cables  and 
accommodation  for  the  officers  of  the  company.  On  the 
ground  floor  are  five  tanks  for  storing  the  cables.  Three 
of  them  arc  10  ft.  deep  by  :i0  ft.  in  diameter,  and  two  smaller 
ones  are  0  ft.  deep  by  10  ft.  diameter.  On  the  second  tloor 
is  another  large  storeroom.  The  wharf  is  ;tOO  x  :I0  ft.,  having 
a  shore  crib  of  100  ft.  square. 

,\  bill  has  been  introduced  in  the  B.  C.  Legislature  by 
Hon.    William    Sloan.    Minister    of    Mines,    in    regard    to    the 


establishment  of  public  .sampling  and  concentrating  plants. 
customs  smelters  and  refineries,  and  to  make  provision  for  the 
treating  or  buying  of  ores.  Under  it,  the  minister  is  em- 
powered to  cause  enquiries  and  reports  as  to  supplies  of 
minerals  and  ores  available  in  any  district  and  as  to  the 
necessity  of  public  aid  in  the  mining  or  treatment  of  such 
and  when  such  reports  indicate  that  it  is  justifiable,  that  he 
shall  have  full  power  to  secure  sites,  erect  and  operate  public 
sampling  works,  concentrating  plants,  custom  smelters  or 
refineries,  as  he  may  deem  expedient. 

The  plant  which  the  Bunner-Mond  Company  propose 
building  at  ,\mherstburg,  Ont.,  for  the  manufacture  of  alkali. 
will  consist  of  five  units  of  reinforced  concrete  construction. 
There  will  be  a  main  building.  278  feet  by  192  feet,  with  a 
tower  180  feet  high,  also  a  boiler  house,  lime  kiln,  ware- 
house and  machine  shop.  It  was  decided  to  locate  the  fac- 
tory at  Amherstburg.  where  the  company  have  purchased 
700  acres  of  land,  on  account  of  the  stone  quarry  and  the 
rich  deposits  of  salt  in  the  vicinity.  The  stone  quarry  will 
be  opened  shortly.  In  order  to  prevent  the  pollution  of  the 
town's  water  supply,  the  company  have  been  requested  either 
to  install  a  filtration  plant  or  to  pay  for  the  removal  of  the 
town  waterworks  to  a  point  above  their  factory.  It  is  thought 
that  a  satisfactory  agreement  can  he  reached. 

A  by-law  is  to  be  presented  to  the  ratepayers  of  Peter- 
borough, Ont..  on  May  31st.  to  authorize  the  erection  of  a 
high  level  bridge  over  the  Otonabee  River  at  Hunter  Street 
and  a  bridge  over  the  river  at  London  Street,  has  has  been 
requested  by  the  Quaker  Oats  Company.  If  the  bridge  is 
erected  within  a  reasonable  time,  the  company  can  rebuild 
their  factory  to  conform  to  it.  with  the  offices  on  the  third 
instead  of  the  groun<l  floor,  and  would  thus  he  saved  any 
trouble  by  changes  in  the  future.  It  would  also  eliminate  the 
level  crossing  on  Hunter  Street,  and  facilitate  their  railroad 
connection  arrangements.  As  regard^  a  bridge  at  London 
Street,  the  city  contemplate  making  use  of  the  superstruc- 
ture of  the  present  Hunter  Street  bridge  at  this  point,  con- 
structing .10-foot   concrete   spans   at    each    side. 


Personal 

Mr.  R.  Talbot  has  been  placed  in  charge  of  concrete 
caisson  work  at  Three  Rivers.  P.Q  .  for  the  Shawinigan 
Water  &   Power  Company. 

Lieut.  T.  R.  Buchanan,  a  graduate  of  the  Faculty  of 
.\pplied  Science  and  Engineering  of  the  University  of  To- 
ronto, is  reported  wounded.  Mr.  Buchanan  went  to  the  front 
last  year  with  the  Engineers.  He  had  taken  up  the  mining 
branch   of   the   engineering  profession. 

Lieut.  Hugh  E.  Quinlan.  reported  wounded,  is  the  son 
of  Mr.  Hugh  Quinlan.  of  Quinlan  &  Robertson.  Limited, 
general  contractors.  Montreal.  He  was  on  the  engineering 
staff  of  the  company,  and  enlisted  with  a  railway  construction 
corps.  Lieut.  Quinlan  only  recently  crossed  from  England 
to  Belgium,  .\nolher  son.  Lieut  Frank  Quintan,  is  with  a 
construction   corps   in    England. 


Obituary 

Corp.  .\.  E.  Dowues.  ol  the  t.  au.Ku.oi  i.ii.;iimi>.  ,>  well- 
known  Regina  contractor,  is  reported  killed  at  the  front. 
He  bad  been  in  France  for  a  year. 

Mr.  James  Miller,  a  pioneer  of  Brock  Township,  Ont,. 
died  recently  at  Circenbank.  after  a  brief  illness.  The  late 
Mr.  Miller  was  well  known  as  a  builder  of  barns,  of  which 
he  erected  a  large  number  in  the  province,  mainly  in  the 
townships  of  Reach  and  Brock.  He  was  bom  near  Gla^iiow. 
Scotland.  7fi  years  ago.  and  ciine  to  Canada  when  al>"in 
three  years  old. 


Contracts   Department 

News     of    Special    Interest    to    Contractors,    Engineers,    Manufacturers    and 

Dealers  in  Building  Supplies 


Waterworks,  Sewerage   and 
Roadways 

Anderdon  Township,  Ont. 

Fred  Mayvillu  and  Frank  J  ul)(.iivilK- 
plan  tile  drainage  wiirk._ 

Aylmer,   Ont. 

Town  Council  plan  cement  sidewalks 
on  Warren  Street.     Clerk,  1).  A.  Oavis. 

Batiscan,  Que. 

Rev.  .-\.  A.  Belliniare.  Dr.  Eur.  Fcrron 
and  A.  Constcntin  will  erect  an  aqueduct 
and  reservoir  costinp;  appro.ximately  $10.- 
1)00.  Owners  are  in  tlie  market  for  ce- 
ment,  crushed   stone  and   cast   iron   pipe. 

Blenheim  Township,  Ont. 

Township  Council  plan  drainaffe  work. 
Clerk,  Hu.iih  .Mian.  Drunibo. 

Bromptonville,  Que. 

Town  Council  will  construct  ,!.i;ravel 
road  costin.q-  $;i,0()0.  iMi.nineer,  M.  \V. 
\  cuilleuz. 

Chicoutimi,  Que. 

By-law  has  l)ecn  passed  and  tenders 
will  lie  called  soon  for  the  construction 
of  macadam  roads  costing-  $100,000  for 
the  Municipal  C"ouncil.  I'.ntjineer.  I.  F. 
Trenon. 

Edmonton,  Alta. 

City  Council  plan  water  extension  cosl- 
in,?   $47,272.      Engineer,    A.    Haddow. 

City  Council  plan  construction  of  side- 
walks to  cost  $5,000.  En.a;ineer.  A.  Had- 
dow. 

City  Council  plan  to  grade  roads  at  a 
cost  of  $S.OOO.     Engineer.   .-\.    Haddow. 

Howard  Township,  Ont. 

Tenders  received  by  the  engineer,  W. 
G.  McGeorge.  1.5:i  Queen  St..  Chatham, 
until  June  2  for  draina.ge  work  for  the 
Township   Council. 

Leamington,  Ont. 

Town  Council  plan  reinforced  concrete 
jjavement  on  Chestnut  Street.  Contractor 
Smith  has  been  asked  to  jirepare  esti- 
mates. 

McKillop  Township,  Ont. 

M.  Murdie,  Winthro]),  plans  drainage 
work.   etc. 

Mitchell,  Ont. 

Town  Council  plan  cement  walks  on 
Rowland   Street.      Clerk,    Wm.    Ryan. 

Montreal,  Que. 

P.  E.  Mercer,  city  engineer,  and  C. 
Cote,  controller,  in  favor  of  installing 
garbage  destructor  plant  to  cost  $1.- 
000,000. 

New  Hamburg.  Ont. 

Town  Council  plan  concrete  pavement, 
costing  $16,000.     Clerk.  H.  C.  Edgar, 

Petrolea,   Ont. 

Town  Council  plan  pavement  repairs. 
Chairman,   Mayor  McRobie. 


St.  Alexis,   Que. 

Tenders  will  l)e  called  soon  for  the 
construction  of  macadam  roads  costing 
$:i.).000,for  the  Municipal  Cou.ncil.  Clerk, 
Jos.  Belanger. 

St.  Catharines,  Ont. 

Tenders  received  by  Chairman,  Board 
of  Works,  until  nooji.  June  .">,  for  a  gaso- 
line engine.  10-13  h.pi,  two  single  stage 
centrifugal  pumps  and  fittings,  for  tlie 
city.  Plans  and  specifications  with  the 
engineer,  W.  P.  Near,  or  P.  Gillespie, 
I'.ngineers'  Building,  University  of  To- 
ronto.  Toronto. 

Tilbury  North  Township,  Ont. 

Township  Council  plan  tile  drainage 
work  to  cost  $100,000.  Clerk.  H.  J. 
Rcjcheleau.  .Stony  Point. 

Winnipeg,  Man. 

Street  Commissioner,  City  Council, 
l)lans  asphalting  roads,  at  a  cost  of 
$1.").00().     Engineer.  W.  T.   lirereton. 

CONTRACTS  AWARDED 
Dereham  Township,  Ont. 

C.  Marone.  care  of  Township  Clerk,. 
.\lex.  Bell,  Dereham  Centre,  has  the  gen- 
eral contract  for  drainage  work  f(U"  the 
Township  Council. 

Colchester   South  Township,   Ont. 

.\ll(ert  Gerard,  care  of  Township  (.Jerk. 
J.  H.  Madill.  Harrow,  has  general  con- 
tract for  draina.ge  work  for  the  Town- 
shi|)    Council. 

Listowel.  Ont. 

hVank  I'rost.  Hanover,  has  general 
contract  for  150.000  gallon  concrete  ri- 
servoir  for  the  Town   Council. 

Notre  Dame  de  Portneuf,  Que. 

The  Quebec  Concrete  and  Contracting 
Company,  14  St.  Roch  St..  Quebec,  have 
general  contract  for  concrete  sidewalks, 
costin.g  $,'i,;i(>5,  for  the  Munici|)al  Coun- 
cil. 

Ste.  Foy,  Que. 

Laganierc  Houde  &  Cie,  Les  Gron- 
(lines,  have  general  contract  for  macadam 
roads  costing  $145,000.  for  the  Road 
Commissioner  of  Ouebec.  P.irliamcnt 
BIdgs.,    Quebec. 

Toronto,  Ont. 

Fussell-McRcynolds  Co..  T.-td..  1091 
Dundas  Street,  have  the  general  con- 
tract for  construction  of  sewer  on  PaiK- 
Ave.,   for  the   Board  of  Control. 

The  Board  of  Control  have  awarded 
the  following  contract  for  pavements: — 
Grant  Contractin.g  Co..  50  Front  St.  E., 
brick  block  on  Indian  Grove.  $3,751; 
Commissioner  of  Works,  R.  C.  Harris, 
.asphalt  on  Arundel.  Cawthra,  Monarch 
and  Indian   Grove,  $34,770. 

Windsor,   Ont. 

-Adams  &  Olandi.  Dougal  Ave.,  have 
general  contract  for  construction  of 
sewer  costin.g  $9,95!)  for. the  city. 

The    Citv    Council    have    awarded    the 


following  contracts  for  the  construction 
f)f  reinforced  concrete  pavement  and 
curbs  :  —  Victoria,  Ellis,  Bruce  and 
Church,  $44,:i29,  C.  W,  Cadwell  Sand  & 
Gravel  Co.,  84  Sandwich  St.;  Montmor- 
cnci,  Marentette  and  Elsmere.  $1(),'.»00, 
Merlo.  Merlo  &  Ray.  I'.li;  Windermere 
Road.   Walkerville. 


Railroads,  Bridges  and  Wharves 

Colborne  Township,  Ont. 

Township  Council  platT  erection  of 
bridge  at  Benmiller.  Clerk.  R.  Mcllwain. 
Carlow. 

Edmonton,  Ont. 

t  ana<lian  Northern  Railway  plan  >{:\- 
lion.      I'.ngineer.   Mr.   Fr.".ser. 

Goderich,  Ont. 

Dominion  (iovernment  plan  new-  docks, 
I)ilin,g  and   dred.ging. 

Hamilton,  Ont. 

Canada  Steamshij)  Lines.  Ltd.,  9  Vic- 
toria Square.  Montreal,  i)lan  drydock  to 
C(iSt   about   $350,000. 

Pipestone,  Man. 

Tenders  received  by  the  secretary- 
treasurer.  .\.  1'.  Power,  Reston,  until 
lune  3  for  erection  of  bridges  and  cul- 
verts for  the   Rural  Muicipality. 

Quebec,  Province  of 

La  Cie  d' Enterprises  Publiques,  Levis, 
liave   the   gen.eral   contract   for   dredging 
River  St,  Maurice.  Western  ''hannel.  for 
the    Provincial    Government. 
Saskatchewan,    Province   of . 

Tenders  received  by  Deputy  Minister 
of  Highways.  H.  S.  Carpenter.  Regina. 
until  ('>,:!0  p.m..  June  11.  for  construction 
of  two  reinforced  concrete  bridge  abut- 
ments at  Ravenscrag.  Swift  Current. 
Moose  Jaw  Creek  and  Carieville.  Plans 
with  the  Deputy  Minister.  Plans  hein.g 
prepared  for  two  reinforced  concrete 
arch  !)ridges  over  Qu'.Appelle  River  .and 
.Arm   River. 

Tansley,  Ont. 

Tenders  being  received  by  the  clerk. 
Wm.  T'anton,  Milton,  until  June  11  for 
$(iO,000  bridge  over  Twelve  Mile  Creek 
for  the  Halton  County  Council.  /Mtern- 
ative  designs  may  be  submitted.  Plans 
and  specifications  with  engineers.  Bow- 
man   &   Connor,    lil    Queen    F...   Toronto. 

Toronto,  Ont. 

Toronto  Street  Railway  will  construct 
branch  line  costin.g  $175,000  from  Queen 
Street  bridge  to  Ashbridges  Bay. 

CONTRACTS  AWARDED 

Notre  Dame  de  Lourdes,  Que. 

Rousseau  &  Mathieu.  Laurierville.  are 
general  contractors  for  $4,800  steel 
bridge. 

Antigonish  County,  N.S. 

Daniel  (iillis.  (ilebe  Road,  has  the  con- 
tract    for    the    erection    of    the    Mclsaai- 
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Mainly   < 'iiii<tnu'ti(ii\;il jO'.i 

Is  Ganada  British?      Enforce  Conscription 
and  Find   Out 

Till'.  auiuniiHenienl  of  rrcmicr  Uordeii  that  lie 
will  autliorize  the  raisiii!,^  of  the  necessary  re- 
criiils,  by  coiiscri])tioii.  to  Uecp  Canadian  bat- 
talions in  I'Vance  at  least  up  to  present  streiiy;th, 
is  receivinj^.  without  (iotvbt.  tlie  hearty  apjjroval  of  tlie 
\ast  majority  of  Canadian  citizens.  'The  most  unsatis- 
factory and  distressinj;'  feature  of  recniitini;-  inelhods  in 
the  i)ast  lias  been  the  unfair  distribution  of  responsi- 
bility and  sacrifice  which  the  voluntary  system  in- 
v<d\es,  botli  indi\idiially  as  citizens  and  ci>IIecti\clv  as 
l)rovinces.  The  next  most  im))ortant  objectit.)!!  to  the 
voinntary  system  is  its  inefficiency,  partly  due  to 
wasted  energy  in  obtaininjj  recruits,  partly  Id  injudi- 
cious allocation  of  the  men  after  they  have  been 
secured. 

W'c   heartilv   siii)|)ort    this   latest   annouiucineiit   of 


the  r^remier,  and  trust  he  will  tiot  lose  a  single  day  in 
forcinj^'  the  matter  to  its  final  conclusion.  It  will  be  a 
tremendous  disappointment  to  the  majority  if  he 
alU)Vvs  himself  to  be  deterred  and  delayed  by  the  oj^po- 
sition  which  is  (lcvelo])in).(  in  certain  tpiarters.  We  do 
not  believe  this  o])position  has  any  substantial  basis  in 
fact.  However,  if  it  has.  so  much  the  more  reason  for 
forcinjf  the  issue,  that  we  may  know  who  and  where 
the  enemies  of  the  Ivmpire  are  that  we  are  falsely  de- 
sii^nating  "citizens." 

Time  is  the  essence  of  the  contract.  Let  us  have 
conscription  and  have  it  quick.  Xecessity,  justice,  and 
loyalty  alike  demand  it. 


Gonscription  and   Goilstruction 

G()N.SCRir'TION  is  to  be  put  in  force  in  Can- 
;ida.  Just  what  this  means  to  our  (Hisition  and 
the  ])osition  of  our  allies  in  the  field  of  action  is 
self-evident.  .\t  any  rate,  the  enactment  (>(  a 
measure  of  compulsory  war  service  is  evidence  of  C"an- 
ada's  determination  to  see  the  end  of  the  struggle  she 
has  voluntaril}-  and  of  righteous  cause  entered  upon. 
It  is  an  indication  to  those  who  have  suffered  and 
borne  the  direst  sacrifices  that  these  sacrifices  will  nf>t 
be  in  vain.  Conscri])tion  involves,  however,  immeasur- 
ably more  than  a  mere  strengthening  of  our  fighting  re- 
sources. It  is  ins<ilubly  bound  u|)  in  the  industry  and 
manufacture  and  all  the  other  tnaterial  elements  f)f 
our  country.  These  elements  must  he  affected,  bet- 
tered or,  may  be,  harmed,  by  compulsory  service  action. 
The  foremost  duty  of  all  of  us  at  this  moment  is 
to  each  give  his  mite  of  muscle  or  mind  towards  win- 
ning this  war.  .'\11  endeavors,  national  or  individual, 
ought  to  be  concentrated  to  this  end.  But  this  does 
not  mean  that  we  must  let  our  normal  status  become 
disorganized.  We  must  not  forget  that  a  disruption 
of  our  industrial  e(|uilibrium  only  serves  to  induce  na- 
tional hysteria.  There  are  always  alarmists  who  are 
only  too  ready  to  add  to  our  troubles  by  condemning 
honest  efforts  to  keep  business  running  smoothly.  They 
want  us  to  assume  a  sack-cloth  and  ashes  mood  that 
implies  a  disorganization  of  business. 
*        *        * 

The  correct  attitude,  as  we  see  it  and  have  irc- 
([uently  exi)resscd  it,  is  to  keep  business  and  industry 
o])erating.  not  necessarily  "as  usual,"  but  in  such  mea- 
sure as  will  meet  the  re(|uirements  of  the  time.  The 
number  of  citizens  emidoyed  to  form  a  fighting  force 
inappreciably  reduces  the  total  population  which  must 
still  be  fed,  clothed,  housed  and  employed.  Business 
and  industry  are  still  called  upon  to  supply  the  nce<ls 
of  a  civil  i)opulatit>n.  besides  furnishing  the  retpiire- 
ments  of  the  figiiting  forces.  I'.ven  aside  from  this, 
the  i)roper  maintenance  of  home  industry,  exerts  a  tre- 
mendous moral  influence  by  detr.icting  our  minds  from 
the  glooms,  horrors  and  sacrifices  of  war.  It  ^t.nhili/es 
us,  keeps  lis  on  our  feeet.  and  encourages  ii~ 

The  (ptestion.  however,  that  now  present,-,  itscn,  is, 
"What  infiuence  will  conscription  have?"  Whether 
conscription  should,  or  should  not,  have  been  api)lied 
months  ago  can  be  thrashed  out  by  the  political  hanker- 
ers.  At  least,  this  can  be  said,  that  the  methods  hither- 
to adopted  to  secure  recruits  have  not  been  sufficiently 
discriminating.  The  desire  to  secure  abtwe  everything 
else  a  volume  of  men  has  taken  precedence  over  their 
proper  selection.  Numbers  has  been,  to  a  large  extent. 
the  aim.  Men  essential  ttx certain  industries  have  been 
taken  to  the  firing  line  to  the  detriment  of  these  in- 


4'J2 


THE    CONTRACT    RECORD 


June   fl,    1017 


(lustries  and  the  country  itself.  The  woeful  lack  of 
suitable  labor  to  carry  on  essential  industries  is  a 
striking  evidence  of  this.  The  exjierience  of  Canada 
is  a  repetition  of  Britain's  earlier  experience,  but  Brit- 
ain was  forced  to  make  amends.  After  some  months  of 
war,  it  was  found  that  the  munition  industries  had 
been  seriously  impaired  by  the  haphazard  recruiting. 
Measures  were  taken  to  bring  back  thousands  of  skilled 
mechanics  from  the  front  and  to  replace  them  with 
those  whose  services  were  more  valuable  on  the  firing 
line.  This  impresses  the  fact  that  some  men  are  more 
needed  at  home  than  in  the  ranks  and  that  their  ser- 
vices are  worth  more  at  their  bench  or  in  the  workshop 
than  in  the  trenches. 

Although  the  details  of  the  conscrii)tion  l)ill  are 
not  laid  down  at  this  writing,  there  is  in  its  inaugura- 
tion a  great  chance  of  amending  our  jiast  deficiencies. 
Conscription  in  its  j^roper  sense,  means,  not  com- 
pelling men  to  go  to  the  fighting  line,  but  compelling 
them  to  serve  their  country.  And  much  service  may 
be  as  well  performed  at  home  as  abroad.  Each  man's 
capabilities  and  opportunities  must  be  considered. 
His  special  adaptations  and  training  must  be  examined. 
These  qualities  ought  to  be  given  full  play  and,  if 
found  of  service  in  industrial  work,  the  man  should,  by 
all  means,  be  kept  in  industrial  work.  If  they  are  of 
service  in  the  firing  line,  or  back  of  the  firing  line,  or 
in  any  other  specialized  branch  of  the  service  they 
should  be  made  available  in  such  occu])ations.  The 
great  fault  of  voluntary  enlistment  has  been  the  tak- 
ing of  skilled  or  technical  men,  whose  services  are 
irreplaceable  from  positions  that  f)Ught  to  be  still 
kept  intact. 

Engineering  and  contracting  work  has  suffered  no 
less  than  other  branches  of  industry.  Just  to  what 
extent  construction  work  is  justified  at  the  present  time 
is  open  to  opinion,  because  the  (|uestion  of  finance  is 
so  involved.  Our  view  has  been  that  work  of  this 
kind,  while  being  kept  within  reasonable  bounds,  must 
not  be  allowed  to  lag.  An  analysis  of  the  situation 
shows  the  need  of  factories  and  officeu  as  well  as 
dwellings,  in  addition  to  civil  engineering  works.  In 
Canada,  there  has  been  as  yet  no  occasion  to  abso- 
lutely close  down  on  construction  work  nor  do  we 
feel  that  there  will  be.  However,  the  worK  of  this 
kind  that  has  been  ])erformed  since  the  war  has  been 
severely  handicapped  by  a  lack  of  labor.  Recruiting 
has  withdrawn  skilled  men  from  their  trades  leaving 
at  best  a  mediocre  type  of  mechanic  to  fill  the  bill. 
The  scarcity  has  been  so  great  that  imported  help 
has  had  to  be  employed. 

If  a  system  of  selective  recruiting  had  been  ap- 
]>lied,  no  doubt  suitable  labor  would  have  been  avail- 
able. Whether  conscription  will  remedy  the  defects  of 
the  ])resent  method  will  have  to  be  determined  when 
the  details  of  the  scheme  are  made  public.  At  least 
there  is  a  wide  opportunity  for  improved  conditions, 
if  compulsion  is  made  truly  selective.  If  so,  engineer- 
ing and  contracting  will  be  improved,  industry  and 
manufacture  will  be  improved  and  the  war  will  be  im- 
proved. Indiscrimination  in  the  selection  of  suitable 
soldiers  will  be  avoided  and  the  fighting  and  industrial 
armies  will  be  placed  on  a  truer  relative  basis. 


The  forestry  unit  raised  by  Majoi  Marsh,  Van- 
couver, has  been  turned  into  a  railway  construction 
ci)rps  and  will  be  increased  to  225  men. 


■   The  Progress  of  Water  Filtration 

ST.A'J'ISTICS  recently  prepared  by  Burrell  &  Mc- 
l)(jnnell,  consulting  engineers,  Kansas  City,  Mo., 
show  that  there  are  now  781  water  filtration 
])lants  in  operation  in  the  United  States  and 
Canada,  as  compared  with  only  50  in  the  year  1900. 
This  total  includes  443  municijjally  owned,  330  private- 
ly owned,  and  8  plants  owned  by  the  U.  S.  Govern- 
ment. The  accompanying  table  shows  the  distribution 
of  these  plants,  of  w'hich  the  total  filtration  capacity 
exceeds  3,500,000,000  gals.  The  engineers  point  out 
that  whereas  a  few  years  ago  a  bacterial  removal  of 
96  per  cent,  was  considered  fairly  good,  anything  less 
than  9*,)  per  cent,  is  now  considered  unsatisfactory. 

As  far  as  Canada  is  concerned,  the  figures  are  evi- 
dently   inaccurate,   as   only    five    ])r(>vinces   are    listed, 


WATER-Fn,TRAT10N     PLANTS     IN     THE     V.NITED     .ST.^TES    .WD 
CANADA    IN     I»I7 

— Ownership  and  Number —  Popu-  Total 

State  or          Munie-  Pri-  lation  Capacity. 

Province            ipai  vate       VS.      Total  Covered  Gals. 

Alabama 6  5  II  250.000  27,025.000 

Ariiona 1  1  J.OOO  300,000 

Arkanaas     ....             3  6  9  103,000  14,100,000 

Calilornia     .5  12  I              18  1,168,000  ')6, 463,000 

Dist.  of  Columbia         1  I  353.003  75,000,000 

Colorado                        6  3  9  271,000  62,475,000 

ConDecticut                   3  3  6  175,000  31,000,000 

Delaware      I  I  93.000  24,000,000 

Florida 1  1  3,000 

Georfia 26  2  28  345,000  64,350,000 

Iowa 11  10  21  276,000  53,700,000 

Indiana 5  14  19  553,000  92,950,000 

lUinoU 15  21  2             38  481,000  112,050,000 

Kansas  29  4  I             34  218,000  42,726,000 

Kentucky                       7  11  18  379.000  108,750,000 

Louisiana     .3  I  4  406,000  52,500,000 

Maine 2  8  10  86,000  22,550,000 

Maryland                       5  5  10  631,000  141.850,000 

Maasachus<■tt^.    ,        10  2  12  368,000  44,800,000 

Michigan 4  5  9  235,000  54,410,000 

.Minnesota     8  3  II  380.000  62,928,000 

Missouri 16  15  31  1.021,000  203,432,000 

.Mississippi 4  1  5  83,000  14,300,000 

.Montana     ...             6  6  35,000  22,800,000 

.New  Jersey     13  19  32  339,000  165,194,000 

NewYork 41  20  2             63  2,859,000  198,194,000 

Nebraska I  I  2  6,000  600,000 

.New  Hampshire            2  4  6  51.000  6,614,000 

New  Mexico      .2  I  3  6,000  1.500,000 

North  Dakota               6  6  42,000  8,836,000 

North  Carolina  .32  7  1             40  315,000  47,455.000 

Ohio ■               40  10  50  2,025,000  510,055,000 

Oklahoma 28  28  266,000  45,720.000 

Oregon   5  5  10  33,000  12,618,000 

Pennsylvania 19  80  99  3.436,000  860.361.000 

Rhode  Island                 1  9  10  316,000  33,000,000 

South  Carolina...         9  6  15  172,000  27,400,000 

.South  Dakota  .  .         I  2  3  24,000  1,850,000 

Tennessee.                     5  3  8  125,000  23.500,000 

Texas 16  3  19  378,000  42,130,000 

Vermont     .1  2  3  30,000  4,570,000 

Virginia   7  6  1              14  205,000  29,150.000 

Washington      2  2  8,000  1,500,000 

West  Virginin..    .7  6  13  122.000  25,000,000 

Wisconsin 6  5  II  176,000  38,950,000 

Wyoming 3  I  4  12,000  6,115,000 

Alberta,  Can    ...       3  3  62,000  12,000.000 

.Manitoba.  Can   ...        1  2  3  16.000  4.350,000 
New  Eruhawick, 

Can 1  I  7,000  2,000,000 

Saskatchewan.  Can.      4  4  40,000  10,400,000 

Quebec,  Can 10  7  17  539.000  166.250,000 

Totals                 443  330  8           781  19,545,000  3,650,771,000 


with  a  total  of  28  systems.  No  mention  is  made  of 
British  Columbia,  Ontario  or  Nova  Scotia.  Accord- 
ing to  the  last  government  report,  Ontario  has  27  fil- 
tration systems,  No\a  Scotia  has  2,  and  British  Col- 
umbia 2.  Also  Alberta  has  10,  as  compared  with  3 
given  in  the  table ;  Saskatchewan  has  6,  as  compared 
with  4  given  in  the  table :  Manitoba  has  5,  compared 
with  3  in  the  table;  Quebec  has  19,  as  compared  with 
17  in  the  table.  Recent  installations  would  increase 
this  discrepancy. 

Th-e  main  point  to  be  gathered  from  this  compila- 
tion, however,  is  that  tremendous  advance  has  been 
made  along  the  line  of  educating  the  people  to  expect 
and   demand   a   higher   standard   of  water   supply. 
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Standard  Bridge  Designs  for  Ontario 

Have  Been  Prepared  by  Provincial  Highways  Department  as  Suggestions 
to  Counties  and  Townships  of  What  Meets  Government  Requirements  — 
Also  Standard  Culvert  Plans — Revised  General  Specifications  for  Steel  Bridges 


IN  a  rcceivt  ;inicii<liiK'iit  to  the  Municipal  Act  ol  tlu: 
I'rovince  of  Ontario  tliere  are  two  clauses  directly 
alTectinjif  lii^liway  bridi^e  construction   witliin  the 
province.    These  are  intended  to  prcjvide  a  certain 
amount  of  {ifovernment  control  over  bridge  structures 
erected  by  the  municipalities.    The  section  reads: 

1.  Every  iron,  steel,  concrete,  or  stone  l>ri(lge  constructed 
liy  the  corporation  of  a  county,  and  every  such  l)ridge  exceed- 
ing twenty  feet  clear  span  constructed  Ijy  tlie  corporation  of 
a  township  shall  l)e  desi^^ncd  and  built  in  accordance  with 
general  siiecilications  approved  by  the  Department  of  Public 
Highways. 

2.  I'lans  in  duplicate  for  any  such  l)ridf{es  may  lie  .-.ub- 
mitted  by  the  council  of  any  county  or  township  to  the  De- 
partment of  F'ublic  Highways,  and  if  they  are  found  to  be  in 
accordance  with  such  approved  general  speciiications  the  cer- 
tificate of  the  department  shall  be  attached,  and  one  of  such 
plans  shall  l)e  relumed  lo  tlie  clerk  of  such  couiUy  or  town- 
ship. 

The  j^eneral  speciiications  referred  to  under  (1  I  ha\c 
been  ])repared  for  both  concrete  and  steel  bridges,  and 
mtist  be  followed  by  comities  and  townships.  The  ap- 
plication of  these  speciiications  has  just  recently  been 
extended  to  townsiiii)s  at  the  instance  of  the  Ontario 
(iood  Roads  .\ssociatioii.  This  action  wa^  brought 
about  by  two  or  three  failures  in  steel  bridges  erected 
in  townships  and  not  o\  er  a  few  years  old,  the  matter 
of  design  and  s])eciricati(jns  having  been  left  entirely 
in  the  hands  of  the  bridge  companies.  By  requiring 
townships  to  adhere  to  provincial  speciticatifnis  uni- 
formity is  obtained  vvitii  certainty  as  to  the  results. 

Province  Grants  Financial  Aid 

'J"he  suljmission  of  |)lans  for  approval  to  the  Depart- 
ment of  I'ublic  Highways  is  ])urely  optional,  as  in- 
dicated in  (2)  above.  .\s  a  matter  of  fact,  the  county 
cori)t)rations  take  it  upon  themselves  to  submit  all  their 
plans  \-ohuitarily.  This  is  because  the  i)ro\ince  grants 
financial  aid  in  the  construction  of  permanent  struc- 
tures located  on  county  roads  belonging  to  a  system  of 
county  roads  assumed  as  such  tmder  the  Highway  .\ct. 
The  county  receives  from  the  province  a  subsidy 
amoimting  to  40  i)er  cent,  of  the  cost  of  construction, 
and  20  per  cent,  of  the  cost  of  maintenance,  and  in  this 
manner  sid)stantial  encouragement  is  given  to  the  con- 
struction of  the  best  class  of  bridges  and  culverts. 

The  counties,  by  submitting  their  bridge  plans  lor 
approval  to  the  provincial  authorities,  although  not 
compelled  to  do  ,so,  are  taking  no  chance  on  having 
their  subsidies  withdrawn  due  to  lack  of  adherence  to 
the  specifications  as  required.  Townships  not  receiv- 
ing the  government  assistance  do  not  follow  this  ])rac- 
tice  to  (piitc  the  same  extent. 

Piy  these  re(|uirements  the  provincial  High\va>-  Oc- 
partment  is  kei)t  in  close  touch  with  the  construction 
of  bridges  by  the  local  municipalities,  and  is  assisting 
them  to  build  permanent  and  substantial  structures  of 
a  imiform  (piality  throughout  the  province.  To  offer 
further  assistance,  the  engineers  of  the  Highways  De- 
partment ha\e  i)repared  a  series  of  standardized  steel 


i)ridge  plans  witii  the  uitention  of  securing  uniformity 
in  this  tyi)e  of  structure  within  the  ])rovince.  These 
l)lans  are  comprised  in  a  book  measuring  10  in.  x  24  in. 
and  containing  M  i)lates.  Standard  detailed  designs 
are  incorporated  for  steel  bridges  of  all  spans  from  20 
to  120  feet,  with  l)f)th  16  foot  and  18  ffx)t  roadways. 
There  are  al.s(j  detailed  plans  of  culverts  of  various 
types,  fn^m  1  f(jot  to  20  foot  span.  Standard  abut- 
ments are  also  illustrated. 

Standard  Plans  Secure  Uniformity 

These  plans  are  not  imposed  on  the  county  or 
townshi|)  authorities,  but  have  been  drawn  up  as  sug- 
gestions to  the  local  municipalities  as  to  what  will 
meet  the  government's  requirements.  The  accepted 
practice  followed  in  letting  bridge  contracts  has  not 
altogether  led  to  the  best  results.  The  usual  plan  lia> 
been  to  let  the  bridge  companies  prepare  designs,  stress 
sheets,  and  cost  figures.  The  lowest  tenderer  is  usually 
the  successful  bitldcr.  but  owing  to  the  variance  in  de- 
signs, best  results  are  not  always  achieved.  The  vari- 
ous designs  may  differ  in  their  steel  content  by  a  great 
many  tons.  The  provincial  engineers  in  prcjiaring 
standard  ])lans  are  opening  the  way  for  a  greater  uni- 
formity of  practice".  Counties  that  adoj)!  these  plans 
will  receive  tenders  on  a  known  basis  for  a  known 
amount  of  steel  erected  in  a  predetermined  manner. 
There  is  thus  no  chance,  under  ct^mpetent  insi)ectioii. 
of  having  less  steel  than  a  bridge  of  the  desired  capa- 
city needs.  Moreover,  it  is  certain  that  a  bridge  !)• 
to  these  designs  will  be  oi)en  to  receive  a  ])rovincial 
grant  towards  its  construction  and  maintenance. 

Provision  for  a  15-ton  Live  Load 

The  i)lans  are  drawn  for  spans  varving  by  2  feet  up 
to  <X)  feet.  .Vbove  that  the  spans  are  100  and  120  feet. 
The  loading  is  in  all  cases  known  as  class  "A."  which 
])ro\ides  for  a  l.^-ton  road  roller.  .\  bridge  of  this  type 
is  suitable  for  main  travelled  or  county  roads,  ami  is 
recommended  as  the  standard  on  all  road.s.  The  types 
of  bridges  indicated  in  the  standard  plans  are  rolled 
beams  for  spans  up  to  40  feet,  ptmy  \Varren  truss  for 
spans  of  from  40  to  'X)  feet  and  the  through  Pratt  truss 
for  the  longer  spans  from  100  ti>  120  feet.  These  de- 
signs are  pre])are(l  in  accordance  with  the  P'17  specifi- 
cations for  steel  highway  bridges  as  issued  by  the  de- 
partment. .\11  the  bridges  are  designed  to  carry  a  dead 
load  composed  of  the  weight  of  the  bridge ;  al.so  a  con- 
crete floor  6J4  inches  in  thickness  in  the  centre  and  5!i 
inches  in  thickness  at  the  sides,  and  a  live  load  com- 
posed of  a  15-ton  road  roller.  End  floor  beams  are 
recommended  for  all  truss  bridges.  They  stiffen  the 
trusses  considerably,  and  the  cost  of  such  ftooT  beams 
is  very  little,  if  any,  in  excess  of  the  cost  of  forms, 
labor,  and  concrete  for  a  joint  wall.  .\  detail  consist- 
ing of  a  cover  plate  to  prevent  debris  falling  between 
the  gusset  plates,  as  shown  in  the  series  of  |>)ans.  i> 
also  recommended.  l'"or  T-chor<l  bridges  it  is  advis- 
able to  place  a  cover  ,^/16  inch  thick  on  the  end  post,  to 
prevent    the   rapid    rusting  away   of   the   •jteel.   which 
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uc-ciirs  Sdiiietinics  ;il  uv  ;ib()ul  tlie  tldDi"  level-  Strini^crs 
are  altaclied  lu  lloor  beams  by  means  of  Inj,'  angles,  a> 
sudi  a  connection  provides  a  rij^id  and  strong  detail, 
adding  very  little  to  the  cost  of  the  brid.i^e.  The  use  of 
such  a  detail  is  fully  justified  by  experience. 

Details  May  Be  Altered 

In  each  ])lan  are  indicated  the  stresses,  details  of 
members  and  connections,  with  details  of  reinforced 
concrete  abutments.  ( )f  course,  these  desi},Mis  are  sub- 
ject to  change  as  far  as  detail  is  concerned.  For  ex- 
ample, tile  handrailiiif^',  shown  in  e\ery  instance  as  lat- 
ticed steel,  may  be  altered  without  impairin^^  desi|.,ni. 
The  plans  are  only  to  provide  sii!.;yestions.  but  they  lill 
a  want,  as  indicated  by  the  avidity  with  which  town- 
ships and  counties  are  usin^  them. 

As  also  indicated  above,  standard  cuKert  (lesi;;ns 
lia\e  also  been  pre])ared  which  will  meet  with  the  re- 
(piirements  of  the  (lepartment.  .Another  useful  feature 
incor])oratf<l  in  the  plans  is  a  talile  sliowiii!;'  the  size  of 
structure  to  be  |)ro\i(led  to  drain  any  number  of  acres 
up  to  two  iliousaiid.  it  is  iiiH  inleiided  that  the  sizes  of 
structures  therein  ,i;i\eii  are  absolute  and  iinchan.Lje- 
able,  since  the  size  of  openiii^t;-  recpiired  for  a  bridj^e  or 
culvert  dejiends  on  a  number  of  conditions.  '1  he  Iil;- 
ures  i^iven  in  the  table  are  intended  only  as  an  aid  to 
judi.;ment.  and  care  should  l)e  used  in  their  ap[)tication. 
The  proper  size  of  waterway  to  provide  for  any  p.ir- 
ticnlar  location  may  be  obtained  by  measuring-  other 
satisfactory  o])eninj,fs  on  the  .same  stream  or  by  deter- 
mininji-  the  area  required  to  pass  the  usual  flood  condi- 
tions on  the  watercourse,  makiuf^  allowance  at  the 
same  time  for  extraordinary  conditions,  such  as  ice  and 
driftwood.  The  testimony  of  local  residents  is  always 
of  utmost  value  re^^arding  hij4h-water  level,  and,  if  pos- 
sible, the  evidence  of  at  least  three  such  peoi)le  res,fard- 
in;4  Hood  conditions  at  the  site  should  be  secured.  .\n 
ample  margin  of  safety  is  always  to  be  allowed,  and  in 
the  case  of  .steel  bridt;es  this  is  usually  obtained  by 
placin,^-  the  lower  chord  of  the  bridj^e  from  one  to  three 
feet  above  the  his^hest  observed  water  level.  In  decid- 
ing- the  proper  span  of  bridge  to  build  at  any  location 
consideration  must  be  given  to  a  number  of  conditions, 
such  as  the  width  of  the  river  during  ordinary  flow  and 
at  times  of  Hood,  the  nature  of  the  bottom  and  bank. 
the  height  of  high  water,  the  manner  in  which  the  ice 
and  driftwood  i)asses  the  site  of  the  bridge,  and  the 
alignment  of  the  channel  of  the  river  above  and  below 
the  bridge.  In  this  connection  the  width  of  the  rivery 
from  bank  to  bank,  should  be  given  full  attention.  The 
river  has  been  able  to  carry  away  everything  between 
its  banks,  and  it  is  well  to  respect  this  power  which 
water  possesses. 

As  typical  of  tlie  designs  tli.it  li;ive  been  prepared, 
we  are  reproducing  herewith  the  general  plans  for  a 
steel  highway  bridge,  having  clear  spans  of  46.  AH,  and 
50  feet,  with  a  16  foot  roadway. 

Similar  Designs  for  Concrete 

.'Similar  standard  designs  are  lieiug  |)repared  lor 
concrete  bridges.  Certain  difficulties  are  attached  to 
the  exdlutiou  of  standard  designs  since  local  conditions 
play  a  considerable  part  in  the  construction  of  such 
bridges.  The  Provincial  liighways  Deiiarlment,  how- 
ever, is  incorporating  in  its  plans  designs  of  concrete 
beam  britlges  of  from  20  to  40  foot  s[)ans.  complying 
with  the  I'M"  concrete  bridge  specilications  of  tlie  de- 
partment. When  this  series  is  completed  there  will  he 
axailable  for  the  use  of  county  and  townsiiip  authori- 
ties designs  of  almost  ;iuy  type  and  size  of  bridge  or 


culvert  that   will  strictly  adhere  to  the  rcc|uirenie; 
and  will  be  uniform  thnjtighout  the  province. 

'Ihe  department  is  urging  the  construction  of  wide 
structures,  20  feet,  if  possible,  and  at  least  IH  feet.  The 
econr>my  of  a  roadway  of  16  feet  or  less  in  width  is  not 
comparable  with  the  increased  safety  of  wider  i)ridt;cs. 
In  long  .spans,  where  the  steel  becomes  expensive,  a  16 
or  18  foot  roadway  is  recommended,  but  the  shorter 
spans  can  (juite  well  be  jirovided  with  an  IS'  ^"  ' 
ro;idvvay  v\itliout  adding  greatly  to  the  cos' 

Reference  was  made  above  to  s])Cciricatioiis  for  i)oth 
Concrete  and  steel  bridges  "to  which  county  and  inv^n- 
shi])  authorities  are  required  to  comi)ly.  In  tl 
tract  Record  of  I'ebruary  7,  l'>17.  those  covering  >,,],- 
crete  bridges  were  outlined.  In  the  following  para- 
gr.iphs  the  general  siiecilications  for  steel  bridges  are 
•  ibstr.-icted  : 

Types  of  Bridge 
Till'  Kiiii-nil   lypi'  cif  nirik-rs  :nii|   tnissi  - 
ally  stutcil.  may  '"'  'U'tiTiiiitied  liy  tlie  hiiUlcr.  i>ul  .shall  |>r>' 
leraUly    l>c: 

(1)  Ri)IU(l   licuins   for  spans  up  to  4t>  fett, 

(2)  Kivctc-cl  low  trusses  ur  KJrdur.s  fur  s|iaii>  -.i  in  iiii 
Id   '.10    fc-c-l. 

Ci)   Riveted  throuRh  trusses  for  spans  of  90  ft.  to  gisn  ft. 

(4)  rill-connected  or  riveted  trusses  for  spans  of  2.%0 
fetl  and  upwards.  On  tli rough  spans  of  ]2»»  feet  and  upwards. 
a  curved  top  chord  is  preferred. 

(5)  Deck  spans  shall  be  used  wherever  |>racticable. 

(6)  Warren  trusses  will  he  favorably  considered  for  spans 
of  40  feet  to  uo  feet;  Pratt  trusses  for  .spans  oi  too  to  250  feet: 
and  Petit  trusses  for  bridges  2.">0  feet  In  length  and  upwards 

General  Dimensions 

In  all  cases,  from  the  top  of  the  floor  to  the  under  side 
of  the  portal  bracing  of  tliroUKh  bridges,  there  shall  be  a 
niininium  head-room  of  14  feet.  The  clear  width  of  the  side- 
walk should  not  be  less  than  <>  feet  and  the  clear  width  of 
roadway  shall  preferably  be  not  less  than  Hi  feet,  !■■"  •••-■ 
be  H  feet  for  country  bridges  not  on  main  highway - 

Loading 

Bridges  will  be  classified  according  to  loading  as  follows: 

Class  (.'\)  Bridges  suitable  for  main  travelled  or  country 
roads. 

Class  (B)  Bridges  suitable  for  roads  of  light  rural  traffic 
and   for  less   permanent   requirements. 

Class  (C)  Bridges  suitable  for  heavy  traffic  on  main  his;'i- 
vvays  in   the  vicinity  of  towns  and  cities. 

Assumed  Weights  of  Materials 
Treated  or  iiritrealid  timber  shall  l>e  assumed  to  weigh 
i'A  pounds  per  foot  board  measure:  sanil.  gravel  or  other 
material  used  as  filling,  100  pounds  per  cubic  foot;  paving 
brick  150  pounds  per  cubic  foot;  concrete  1.50  pounds  per  cubic 
foot;   steel   4!)<l  pounds  per  cubic   foot. 

Allowable  Unit  Stresses 

.Ml  |>arts  of  the  structure  shall  be  so  pnipunioned  thai 
the  following  unit  stresses  in  pounds  per  square  inch  shall 
not  be  exceeded: 

(1)  .\xial   tension -on  net   section    ...  10,000 

(2)  Axial  compression  on  gross  sectii-i;    o;  doo™  ro  I'r 

'   In   which  "I"  is  the  length  of  nicmber  in   ■ 

and  "r"  is  the  least  radius  of  gyration  in  in. 

(;0    Direct   compression  on   steel  castings 16.0»»0 

(4)   Bending  on  extreme  fibres  of  rolled  shapes,  built 

sections,  girders  and  steel  castings  (net  section)   Hi.O«>0 

I'.xtrenie  fibres  of  pins 24.0Ort 

(51   Shearing: 

Shop-driven  rivets,  10.000;  field-driven  rivets,  S.OO' 

plate   girder   webs    (gross    section),    10.000;    pin- 
((>)   Bearing 

Shop-driven   rivets.  30.000;   field-driven   <r'-y-<<     <• 

(MM);   pins,   '.M.OOO. 
(7)   Steel  ex)>ansion  rollers,  per  lineal  inch  '.iMid 

111    wliiili     M"   i>   llu-  diameter  in  inches. 

Timber 
The  allowable  working  stresses  in  bending  on  the  extreme 
fibres  of  timber  shall  be  as  follows,  all  stresses  being  given 
in  pounds  per  square  inch:  Omi.glas  fir  or  long  leaf  southern 
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yellow  pine,  1,800;  white  oak,   1,000;   red  or  white  pine,    l.;.'0(l; 
white  spruce,  1,000;  lamarac,  1,000;  lienihick.  SOO. 

Masonry 

Bearing  under  l)ed  plates,  in  poun<ls  per  square  inch,  shall 
be  as  follows:  Stone  or  .srravel  concrete,  .''.DO;  granite  masonry, 
best  ashlar.  500;  sandstone  or  liniestime  inasonrv.  best  ash- 
lar, 400. 

Impact 

A  change  in  the  iilliiwance  for  impact  is  made  in 
the  1917  s])ecificati(ins.  IVevion.sly  it  was  to  he  cal- 
culated hy  an  involved  fonmila,  hut  allowance  is  now 
to  be  made  on  a  percentage  hasis.  'J'his  revision  is 
allowed  because  of  the  imi)ossil)ility  r)f  accurately  de- 
termining impact  stresses.  Experience  has  indicated 
the  reliability  of  the  percentages  indicated.  Tlie 
s])ecification  read.'* : — 

Impact  shall  be  added  to  the  maximum  computeil  live 
load  stresses.  For  stringers,  Hoor  beams  and  hangers  the 
impact  shall  l>c  ISO  per  cent,  of  the  maximum  computed  live 
load  stress  and  for  all  other  menil)ers.  except  as  noted  l)elow. 
the  impact  to  be  added  shall  be  10  per  cent,  of  the  maximum 
computed  live  load  stress.  Impact  shall  not  be  added  to 
stresses  produced  by  lateral  or  wind  forces.  For  connter> 
and  members  havin,g  alternate  live  load  stresses  of  tension 
and  compression  the  impact  to  be  aildcd  sliall  be  .">0  |)er  cent, 
of  the  greater  live  load  stress. 

Standard  Practice  Followed 

The  clauses  covering  general  design  and  construc- 
tion follow  current  jiractice  with  few  changes  from 
the  previous  edition  of  specifications  (1911).  .\  minor 
alteration  in  the  minimum  thickness  clause  is  luade, 
which  makes  it  possible  to.  require  a  -)-§  inch  mini- 
mum in  larger  structures.  This  is  to  ensure  greater 
durability,  and  even  where  siualler  plates  would  lie 
of  sufficient  strength,  a  y^  inch  minimum  ])rovides 
more  uniform  sections  with  more  vvcu  wear.  1"he 
specification  reads : — 

The  mininuim  thickness  of  material  shall  be  5/10  inch 
except  lattice  bars  and  fillers.  Where  specifically  required  by 
the  engineer  the  minimum  thickness  for  large  and  important 
structures  shall  be  ■ji  inch.  The  wel)s  of  channels  may  be  of 
thickness  approved  by  the  engineer,  but  minimum  weights 
per  foot  shall  be;  For  5-inch  channels,  y  pounds;  0-inch  chan- 
nels, lOy^  pounds;  7-inch  channels.  12J4  pounds;  S-inch  chan- 
nels, 13^4  pounds;  9-inch  channels.  15  pounds;  10-inch  chan- 
nels, 20  pounds;  12-inch  channels,  'iO'/j  i^ounds;  15-inch  chan- 
nels, 33  pounds.  The  minimum  angle  shall  be  2J/2  in.  x 
21/2  in.  X  5/10  in.,  or  3  in.  x  2  in.  x  5/10  in.,  except  the  bot- 
tom angles  of  hand-rails,  which  may  be  2}/  in.  x  3  in.  x  >^  in. 
No  I-beam  smaller  than  9  inches  shall  be  used  except  for 
Class  B  brid,ges  or  where  expressly  jjermitted  by  the  en,gineer. 

Power  Driven  Rivets 

In  connectit)n  with  the  riveting,  power  driving  is 
now  to  be  used  whenever  ])ossil3le.  It  is  felt  that  the 
purchase  of  a  coiripressor  will  involve  no  hardships  to 
the  counties,  besides  which  its  use  is  not  limited  to 
pneumatic  riveting. 

The  specification  for  rolled  I-beams  spans  reads: — 
Rolled  I-beams  shall  have  a  depth  of  not  less  than  1/20 
of  the  span.  Outside  girders  of  rolled  beam  spans  shall  have 
sole-plates  riveted  to  the  flanges  and  bolted  through  bed 
plates  to  the  masonry  at  one  end  and  free  to  slide  longi- 
tudinally at  the  other,  (iirder  spans  shall  have  rigid  cross 
struts  at  their  ends.  Beam  spans  shall  have  rigid  cruss  striits 
at   their  ends  and  also  at   the  centre. 

Paint 

y\lthough  three  coats  of  linseed  oil  and  red  lead  are 
regarded  as  the  most  satisfactory  paint  for  steel 
bridges,  provision  if  made,  owing  to  the  present  high 
cost  of  materials,  for  a  base  coat  of  this  type  of  paint 
with  subsetjuent  coats  of  an  accepted  ])rnprietorv  paint. 


Hand  Railing 

Hand  railings  are  re(|uired  to  l)e  not  less  than  4 
ft.  in  height,  of  galvanized  iron  pipe  or  steel  lattice. 
Portions  extending  ])eyond  the  steel  superstructure 
are  tr)  he  provided  with  iron  or  steel  posts  and  bedded 
in  concrete.  The  to])  flange  of  the  railing  is  to  be  de- 
signed to  withstand  a  transverse,  horizontal  thntst  of 
at  li'asl  fiO  lbs.  ])cr  lineal  foot. 

Floors 

The  desi.gns  of  the  ]^-o\'incial  Highway  ])ei)art- 
nient,  referred  to  above,  in  all  cases  make  provision  for 
concrete  floors  since  these  are  regarded  as  the  most 
durable  and  satisfact(jry.  The  specifications,  however, 
allow  tiiuber,  but  it  is  felt  that  concrete  will  prove 
chea])er  in  the  end.  .Standard  practice  is  adopted  in  the 
laying  (jf  timber  flooring.  Owing  to  the  extreme  fire 
hazard  of  creosoted  wood  block  paving,  me  s])ccifica- 
tion  stipulates  that  the  block  be  laid  on  reinforced  con- 
crete foundation  |)rotecting  all  steel  work  with  a  cover- 
ing of  not  less  than  2  inches.  The  joints  that  are  to 
be  used  comprise  sand  in  the  lower  one-third,  t;ir  in 
the  centre,  and  sand  on  top. 


New   Theatre    at    Montreal 


MR.  1).  I.  CRIGHTOX,  architect,  has  drawn 
plans  lor  a  irioving  picture  house  for  the  Ma- 
jestic Theatre  Company,  the  contract  for 
which  has  l)een  let  to  j.  Cilletz  &  Co.,  Mont- 
real. The  building  is  to  be  erected  at  the  corner  vi 
Sherbrooke  .Street  and  Grev  Avenue,  Xotre  Danie  dc 
( Irace.  a  subiirl)  of  Montreal,  on  a  site  *X)  x  114  feet.  1 1 
will  ])rovide  ;iccommo(lati(in  for  1,200  per.scnis.  juid  will 


Sketch  of  front  elevation  of  theatre  at  Montreal. 

consist  entirely  of  an  auditorium  without  galleries. 
I-'our  exits  are  shown  on  the  plans,  two  at  the  front  and 
twf)  at  the  rear.  . 

The  main  entrance,  on  Sherbrooke  Street,  will  be 
flanked  on  either  side  by  a  .store.  The  foundations  will 
be  of  reinforced  concrete,  and  the  exterior  of  plastic 
I)rick,  with  a  scheme  of  panels  and  ornamentation  in 
different  shaded  brick  on  the  Sherbrooke  Street  front- 
age and  on  the  ( irey  .\venue  .side.  The  cornices  will 
consist  of  galvanized  iron,  finished  in  a  copper  Color. 
Light  will  be  provided  by  means  of  eight  windows, 
luo  on  each  side  and  four  in  the  centre. 

There  are  to  be  two  vestibules,  the  ticket  oftlce 
being  located  in  the  inner  one.  The  walls  here  will  be 
lined  with  Missisquoi  marble  and  the  flooritig  ui  tiles. 
On  the. right  side  of  the  second  lobby  will  be  situated 
the  office  of  the  cashier  and  the  general  offices,  while 
on  the  other  side  there  will  be  a  ladies'  waiting-room; 
the  llocirs  in  this  section  will  be  of  terrazo.     A  stairwa\- 


k-ads  oil  llu'  ri^lu  side  to  tlic  operator's  room  and  aKo 
to  a  hascniciit,  wliere  proxisioii  is  made  for  lavatories, 
furnace  room,  s])aee  for  venlilatinj;-  plant,  and  stores. 
'I'liis  basement  v\\u<  tinder  the  front  portion  of  tlie 
Iniildint,"'. 

Tiie  auditorium  is  readied  tlirou;.iii  doors  from  the 
inner  vestibidc.  Jt  will  consist  of  a  ])aral)olic  floor, 
divided  into  four  aisles,  with  three  hanks  of  seats.  The 
llooriui^  will  he  of  concrete,  cxcejit  in  the  aislcways, 
wheie  it  will  he  of  terrazo.  The  sta.ifc  is  to  he  10  feet 
deep,  with  accommodation  for  the  orciiestra  on  the 
sta^e  level.  At  cither  side  there  is  an  o])enin};  from 
the  back  of  the  sta^e  to  permit  the  entrance  of  jjer- 
formers.  Musicians'  and  other  rooms  are  ])rovided  at 
the  rear  of  the  sta.i^e.  The  frame  of  the  screen  is  to  be 
(if  plaster,  elaboratelv  decorated  with  moulded  orna- 
ments. 

The  interior  walls  and  the  ceilin;;'  will  l)e  of  ])lasler 
on  wired  lath,  'i'he  scheme  of  decoration  for  the  for- 
mer pnnides  for  the  walls  to  be  divided  up  by  pilas- 
ters, with  ornamental  cartouches.  Tiie  pilasters  divide 
the  walls  into  i)anels.  which  will  be  surmounted  by  ;i 
decorative  band.  At  the  head  of  the  pilasters  decor- 
ated cornices  will  be  carried  around  the  hall.  Above 
the  cornices  there  is  a  larj^n-  cove  for  the  indirect  elec- 
tric li.i;htin!4'.  .\round  the  ceilini;',  at  the  intersectifiii 
with  the  co\e,  will  be  placed  an  ornamental  band.  Five 
opcniiii^s,  decorated  in  jilaster,  will  be  made  in  the  ceil- 
ini;-  for  ventilation  purposes,  while  a  suction  fan  for 
e.xhaustint;  the  air  will  be  located  on  the  roof. 

In  the  main,  the  lit^htint^-  will  be  by  means  of  2^ 
watt  lamps,  the  wirini^  being-  encased  in  t^alvanized 
iron  conduits.  I),  and  \\".  fuses  are  specilied.  .\n  out- 
side sij^ii  will  be  erected,  provided  with  350  lit^hts. 
Two  i)anel  boards  are  to  he  installed,  one  on  the 
f^round  floor  and  the  other  in  the  operators'  box,  for 
controllinii  all  internal  and  external  lii^htini;'. 


Trenton    Collegiate 


Wl".  reproduce  herewith  a  pcrsi)cctive  of  a  new 
collegiate  institute  for  the  town  of  Trenton, 
Out,,  upon  which  work  has  just  l>ccn  com- 
iiu  iicedd.     It  will  be  a  two-storey  and  base- 
nieiu  .  of  the  hollow  tile  tyj)C  of  construction, 

faced    will.  on    pressed   brick.     Concrete   founda- 

tions are  being  laid.  'I'he  e.xterior  trimmings  will  he 
of  Indiana  sandstone  and  Queenstcjn  limestone,  and 
there  will  be  a  galvanized  iron  cornice  around  the 
building. 

The  site  of  the  school  is  favorably  located  on  the 
east  side  of  the  River  Trent,  in  the  residential 
section  of  the  town.  The  main  entrance  is  on  the 
west  side  of  the  building,  and  on  the  north  and  soutli, 
entrances  are  also  ])rovide(l.  The  {)lans  call  for  a  struc- 
ture 75  ft.  in  width  by  112  ft.  in  length,  with  all  class 
rooms  of  standard  size,  24  ft.  x  32  ft.  On  the  ground 
flf)or  there  will  be  three  standard  class  rooms,  i)rinci- 
pal's  room,  lavatories  and  an  assembly  hall.  A  cor- 
ridor 12  ft.  wide  runs  through  the  centre  of  the  build- 
ing connecting  the  entrances  on  the  north  and  south. 
The  assembly  room,  in  the  northeast  corner  of  the 
structure,  is  32  ft.  K)ng  by  64  ft.  wide,  with  a  seating 
capacity  of  450.  The  remaining  three  corners  of  the 
first  floor  are  occupied  by  class  rooms.  The  entrances 
lead  into  open  vestibules  and  through  enclosed  vesti- 
bules to  the  corridors.  On  the  sec(jnd  tltxir  there  will 
be  four  class  rooms,  physical  and  chemical  laboratories, 
lavatory,  library,  teachers'  room,  and  girls'  wardrobe; 
also  a  store  room  and  dark  room  in  connection  with 
the  Inlioratories      The  basement  will  contain  a  g>'m- 

(Continuetl  on  pasre  .S09> 
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Compensation  for  Submitting  Tenders 

Standard  Bidding  Practice  for  Contractors,  Whereby  Present  Com- 
petitive System  is  Made  More  Equitable  and  Its  Defects  Remedied 


MR.  II.  W.  XF.LS()N,(.f  Aloline.  Ill,  recently 
presented  a  pajjer  before  a  convention  of  the 
Xational  Association  of  liuilders'  Exchanges, 
in  which  lie  ontlines  a  jilan  by  which  con- 
tractors shall  be  compensated  for  snbmitting  bids  on 
any  work.  He  estimates  that  the  co.st  of  buildin.^-  is 
increased  on  the  average  not  less  than  4  per  cent,  by 
the  i)resent  system- of  conipetiti\e  bidding,  in  connec- 
tion with  which  there  is  so  mnch  imnecessary  wa>te. 
In  detail,  Mr.  X'elson's  plan  is  as  follows; 

My  form  is  based  n])on  the  following  i)rincii)les  nn- 
derlying  comi)etition  :  Estimating  costs  and  establish- 
ing |)rices  is  an  overhead  ex))ense  involved  in  any  mer- 
chandising, bnt  the  cost  of  doing  so  is  generally  noni- 
iuiil,  if  not  insignilicant,  and  the  cost  can  be  jnstitiably 
distribnted.  The  cost  of  iigiiring  or  estimating  work  in 
accordance  with  special  plans  and  specilications  to 
meet  each  case,  howe\er,  differs  materially  from  estab- 
lishing a  price  on  each  of  a  thousand  hats,  all  made 
from  the  same  material  and  from  the  same  pattern. 
Therefore,  my  form  is  snggested  to  meet  special  con- 
ditions; to  more  justly  distribute  the  cost  of  competi- 
tion and  estimating,  and  to  make  each  building  bear  its 
own  proportion  of  the  cost.  My  form  is  submitted 
with  the  thought  that  there  are  three  main  factors  en- 
tering into  the  relations  between  the  i)inchaser  and  the 
.seller,  viz. : 

1.  Quantity  and  quality  of  materials. 

2.  Character  of  labor  and  personal  ser\ice. 

3.  Price  to  be  paid  for  both. 

The  first  factor — cjuantity  and  quality  of  materials 
— can  be  determined  and  definitely  set  forth  in  the  form 
of  plans  and  specifications,  upon  which  the  bidder  can 
base  his  price.  The  second — labor  and  personal  ser- 
vice to  be  rendered  by  the  bidder  or  expected  by  the 
buyer — varies  as  much  as  human  nature  varies,  and 
cannot  1)e  so  definitely  or  exactly  set  forth.  The  price 
— or  third  factor— can  be  based  definitely  upon  the 
materials,  but  must  necessarily  vary  upon  the  personal 
service,  depending  u]>on  the  \alue  placed  upon  it  by 
either  the  bidder  or  the  buyer. 

To  Purchase  Competition 

Therefore,  when  the  buyer  desires  competition  to 
enable  him  to  make  comparisons  or  decisions,  based 
upon  a  combination  of  all  three  factors,  competition 
which  involves  labor  and  expense  on  the  ])art  of  the 
bidder,  then  the  buyer  shall  i)urchase  that  competition 
at  a  fair  and  just  price,  just  as  he  imrchases  anything 
else. 

The  bn^'er  alone  derives' the  benefit  (jf  competition, 
and  no  one  buyer  should  pay  for  competition  reccixed 
by  another — an  abuse  that  exists  under  present  meth- 
ods. When  and  after  the  buyer  has  chosen  his  coitii^e- 
tition  in  a  fair,  unprejudiced  maniur,  and  has  further 
paid  a  just  and  reasonable  ])rice  for  said  com])etition, 
he  shall  be  under  no  moral  or  other  obligation  to  the 
bidders.  He  may  make  his  own  decision,  based  upon 
his  own  opinion  of  the  qualifications  of  the  bidder  or 
the  bidder's  price,  or  a  comparison  of  both.  A  con- 
tractor should  in  no  way  be  considered  as  an  engineer, 
but  solelv  in  the  light  of  a  bidder  and  contractor  cvj- 


able  of  doing  work  in  accordance  with  complete  plans 
and  si^ecilications ;  and,  therefore,  in  every  case  where 
bidders  are  expected  to  bid  in  competition  they  sIkjuUI 
be  furnished  with  definite  plans  and  specifications, 
covering  the  work  t(]  be  iierformed  as  conii)letely  and 
specifically  as  coiiiincrcially  possible- 
Contractor  Not  an  Engineer 

If  ;i  buNcr  cannot  and  will  not  pro\ide  complete 
detailed  jilaiis  and  specifications  for  the  work,  but 
wants  estimates,  measurements,  figures,  or  ad\ice  of 
a  professional  nature,  then  he  (the  buyer)  shall  con- 
sider such  work  in  the  light  of  a  i)rofessional  service, 
and  it  shall  not  be  considered  pro])er,  fair,  or  just  to  ask 
for  competitive  price  i)ids,  but  the  charges  for  such 
professional  ser\icc  should  be  left  for  adjustment  be- 
tween the  buyer  and  selle;-,  either  before  or  after  t!ie 
work  is  done.  A])proximate  estimates  should  not  be 
considered  binding  u\Htu  either  party  involved.  Now, 
my  idea  is  this:  \\henever  a  man  asks  you  to  give 
him  a  figure  uu  his  work  you  should  a.sk  him  if  he 
wants  a  competitive  figure.  If  he  tells  you  he  does, 
you  should  request  from  him  a  set  of  com])lete  plans 
and  specifications.  ]f  he  has  none  you  should  send 
him  to  your  architect  or  engineer. 

You  must  make  u])  ycnir  minds  to  be  either  one 
thing  or  the  other.  ICither  engineers  or  contractors. 
If  your  customer  then  gives  you  a  set  of  plans  and 
specifications  and  wants  a  competitive  figure  from 
you,  tell  him  that  you  will  be  glad  to  give  it  to  •iiirn 
provided  he  pays  you  for  the  time,  money,  and  talent 
retpiired  to  gix'c  it  to  him,  not  otherwise.  Now  you 
ask:  llow  much  shall  1  charge  him?  Of  course, 
strictly  speaking,  that  is  up  to  you-  You  ought  to 
know.  l!ut  in  order  to  standardize  and  make  a  start  I 
have  suggested  a  method.  It  is  recognized  that  the 
cost  of  figuring  is  in  ])roi)ortion  to  the  size  of  the  job. 
That  is  the  first  factor.  In  fact,  the  percentage  of  cost 
of  figuring  reduces  almost  in  exact  ])r<jportion  as  the 
size  of  the  job  increases.  The  only  mathematical  way 
i  know  of  to  arrive  at  it  correctly  is  to  work  it  out  by 
taking  the  square  root  of  the  amoimt  f)f  the  contract. 

Now,  if  you  choose  any  factor  or  iiumher  to  mul- 
tii)ly  this  square  root  number  by,  you  will  find  that 
the  percentage  of  your  charge  will  be  reduced  auto- 
matically as  the  size  of  the  job  increases.  You  can  set 
these  factors  yourselves.  The  electrical  contractors 
can  use  30  per  cent,  of  the  square  root;  the  plumbing 
contractors  20  per  cent-,  etc.  You  can  estalilish  one 
definite  factor  for  each  branch  for  universal  use 
throughout  the  country,  and  then  you  are  done.  Or,  if 
your  local  exchanges  are  mixed,  and  its  members  are 
composed  of  all  crafts,  then  you  can  adppt  co-operative 
working  arrangements,  such  as  \va<  done  1i\'  the  Otiad 
Citx'  Iluilders"  I'^xchange. 

Plan  Already  in  Operation 

I  did  not  ])erfect  the  form  until  last  .\i)ril.  after 
t!iinking  it  over  and  working  on  it  for  years.  Since 
last  Api"il  until  now  I  have  been  working  with  the 
Quad  City  Builders'  Exchange  to  perfect  tlieir  work- 
ing arrangement,  and    1    ciiuiot   sav  that  we  ha\e  vet 
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finished.  W-i.  1  understand  tliat  many  contractoi>  m 
our  conuiinnity  arc  l)cinj4-  paid  for  their  bids.  In  laet, 
1  absohitely  know  that  some  of  tlieni  arc.  I  don't  ex- 
pect that  all  of  them  are  or  ever  will,  lint  those  who 
are  beinfr  ])aid  for  their  service  need  nnt  worry  about 
those  who  are  not  being  paid. 

lint  if  yon  contractors  established  a  lK•v^  trade  i.  ii.--- 
toni  of  this  kind,  which,  it  cannot  be  denied,  is  fair  and 
e(|nitable  to  all,  yon  would  accom])lish  many  things,  if 
owners  had  to  pay  for  com])etition  they  would  reauic 
it  to  a  reasonai)le  basis,  'fhey  would  base  their  de- 
cisions (3n  other  factors  as  well  as  ])rice.  They  would 
.see  to  it  that  their  architects  and  enj^ineers  made  care- 
ful and  conservative  estimates,  so  as  to  avoid  j)ayinf,' 
for  comj)etition  twice  or  three  times.  If  they  had  to 
pay  in  pro])orlion  to  the  amount  of  work  done  by  bid- 
ders in  estiinatini.;-  they  would  see  that  their  engineer.-, 
prepared  specific  plans.  It  would  elevate  the  charac- 
ter of  engineering  service  and  help  the  real  architect. 
it  would  make  each  owner  pay  for  just  the  comi)etition 
lie  received  and  not  coni])cl  him  to  pay  for  competition 
received  by  others.    There  are  so  many  things  it  wotild 


do  to  better  conditions  that  I  could  not  begin  to  men- 
linn  them  all. 

Competition  Adds  4  Per  Cent,  to  Cost 

Last  year  .'?2.(J()(J,(XXj.(XX;  was  spent  in  erectiny 
buildings  in  this  country.  It  cost  the  contractors  of 
this  country  $80,000,000  to  furnish  competition-  Mil- 
ilons  of  dollars  can  be  saved  by  y(ju  contractors  if  you 
will  ado])t  better  methods.  A  large  portion  of  this 
waste  is  not  only  lost  tt>  the  contractors,  but  is  an  eco- 
nomic waste,  which  the  consumer  pays.  The  public  is 
the  loser  because  of  your  present  methods.  The  ulti- 
mate consumer  pays  the  bill.  Fie  will  welcome  any 
change  in  your  methods  that  will  save  him  an  unneces- 
sary expense,  lower  the  cost  of  huilding  work,  and 
better  the  character  of  your  work  and  your  service  to 
him.  At  first  he  is  liable  not  to  imderstand,  but  you 
will  have  to  educate  him.  It  is  your  duty,  both  to  him 
and  to  yourselves.  It  is  for  the  good  of  the  ultimate 
consumer,  the  public,  also  for  your  good,  that  I  ask 
you  to  change  your  standards  of  |)r;ictice.  ymir  trade 
custom. 


War  Opens  Up  New  Trade  Opportunities 

Data  Collected  by   Dominion  Government  Emphasize  Value 
of    South    Africa    as   a    Market    for   Canadian    Commodities 


G.\.\.\i)L\N  manufacturers  are  naturally  eager 
to  learn  of  trade  opportunities  which  may  be 
initiated  during  the  war,  with  a  view  to  de- 
velopment as  soon  as  hostilities  cease  and  the 
trans])ortation  routes  are  restored.  In  this  connection 
the  ;innual  review  of  the  work  of  the  Canadian  Com- 
mercial Intelligence  .Service,  just  issued  by  the  De- 
partment of  Trade  and  Conuncrce  at  Ottawa  as  a  suj 

plement   to   their   weekly   bulletin,   will   ' '    "' 

value.    This  report  reviews  the  """ 
S<'r\ice  for  the  year  1916. 


)- 

)e   of   s])ecial 

work  of  the  Intelligence 


Value  of  the  South   African  Market 

The  ])nrchasing  ])ower  of  South  .\frica  in  i)r<ipor- 
tion  to  its  ])optd;ition  is  very  high.  .South  Africa  has 
made  considerable  headway  during  the  j^ast  twc)  years 
in  enlarging  old.  and  establishing  new  industries,  but 
owing  to  new  develo])inents  in  mining,  manufacturing, 
irrigation,  cattle  raising,  and  agriculture,  im])ortation 
will  continue  on  a  large  scale  for  years,  and  as  most 
South  African  importers  are  determined  to  ])urchase 
as  much  as  possible  of  their  North  American  require- 
ments from  Canada,  Canadian  manufacturers  and  pro- 
ducers of  all  kinds  should  realize  the  necessity  to  sup- 
ply every  information  possible  regarding  their  position 
for  immediate  export  and  the  i)ossibilities  for  export 
in  the  near  future,  as  well  as  immediately  after  the  war. 

The  iron  and  steel  trade  and  manufactures  theretjf, 
including  engineering,  mining  machinery,  mining  su])- 
l)lies,  railway  materi.il.  ;ind  agrictdtural  machinery 
lirms  have  an  o])porttmity  to  establish  a  trade  which 
will   not    be  duplicated    for  ;i    long   while   in    aii\    I'ldd 


of  export.      This  ap])lies  ti  >  many  other  lines  which  will 
be  dealt  with  in  (letail  further  on  in  this  re])ort. 

The  im]>ort  trade  this  year  for  the  nine  months 
ending  Sej)tember  30th,  is  a  little  better  than  the  i)re- 
\  iously  best  year  for  imports  into  South  Africa,  the 
year  191.?,  when  the  imports  reached  a  value  of  $201.- 
700,000,  and  although  at  the  moment  it  is  impossible 
to  secure  figures  showing  ciuantities  im])f)rted  this 
year,  there  is  no  doubt  that  the  quantities  in  many 
lines  are  much  less,  the  values  being  higher,  which 
is  balanced  by  the  fact  that  exports  from  South  .\frica 
are  being  sold  at  a  much  higher  price  than  any  time 
in  the  i)ast.  Thus,  the  year  1916  has  been  a  pros])erous 
and  ])rogressive  year  for  South  Africa. 

.So  that  Canadian  firms  interested  in  exjiort  may 
realize  the  value  of  this  market  and  the  necessity  for 
re])resentation  in  a  field  which  is  eager  to  purchase 
Canadian  goods,  the  following  table  has  been  arranged 
showing  the  average  annual  imports  for  the  past  five 
years  into  British  South  .Africa,  on  articles  for  which 
Canada  should  secure  a  larger  trade. 

Value  of  Average  Annual  Imports 

.\>,'ricultiiral  inipli'iucnts  of  all  kinds  . .  "Hi 

Agricultural  machinery "0 

Food  anif  dritilc.  articles  of — 

Flour  and  meal (KIO.OOO 

Grain  (including  maltl   ...  ;    tw  ooo 

Fruit,  fresh  (including  nut^  '00 

Fruit,  dried  or  preserved  lOO 

\'egctables.  preserved    ...  -     hX) 

Butter  and  butter  siili<tliii!.  >W 

Cheese "0 

Milk,   condensed  'OO 

Hams.  f>acon  and  Aalled  nical>  .l.">(i.()O0 

Meats,  preserved TO<\ooo 

Biscuits "HI 

Confectionery,  jams  and  jcllie>  'iKt 

Fish,  fresh,  dried  or  prcserM  '  i.j;.'.,tK>0 
Kaw   material — 

Brass  .iiid  copjier »-• 'Hki 

Iron  and  stecf iH) 

Tar.   hitiinu'i'    ""I    .-i.li.If  
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Glycerine  for  manufactures 

Leather,   unmanufactured    

Wood,  raw  and  partly  prepared 

Brushware 

Clocks  and  watches 

Furniture  of  all  sorts,  includinij;  carjiets 

Glass  and  glassware 

Lampware 

Plate  and  Plateware 

Antifriction  grease 

Electrical    machinery 

Fire   engines    

Manufacturing  and   sawing   machinery    

Mining  machinery 

Printing  machinery 

Water-boring   machinery    

All  other  (and  parts  thereof,  not  including  loco- 
motives or  agricultural  machinery)    

Metal  manufactures  other  than  machinery — 

Brass  and  copperware 

Fencing  material,   wire   standards,   etc 

Tar   manufactures 

Hardware  and  cutlery  and  iron  manufactures    .... 

Paints  and  painters'  goods 

Soap  of  all   kinds 

Textile  goods,  wearing  apparel,  etc. — 

.■\pparel  and  slops  or  clothin.g 

Boots   and   shoes 

Canvas  and  duck 

Cotton    piece    goods    

Cotton  manufactures  (.\.().l).)    

Hats  and  caps 

Tents  and    tarpaulins 

Woollen,  piece  goods 

Woollen  manufactures 

Miscellaneous  manufactured  goods — 

.\rnis  and  ammunition 

Binder   twine 

Cordage  and  rojie 

Drugs,  chemicals  and  medicines 

Klectric  cable  and  fittings 

India  rubber  g<iods  (not  tires) 

Instruments,   musical    

Instruments   (N.O.l).")    

.lewcllery 

I--cather   nuinufactured    (Not    I'.,   iv   .S. )    

reaper  of  all  sorts 

Perfumery 

Printers'  materials 

Railway    and    tramway    materials    (including    luco- 

motives  l)ut  not  S..\.) 

Saddlery  and   harness 

Sporting  .goods,  toys  and  tobacconists'  wares  .... 
Stationery   and   stationers'   goods  of  all   sorts    .... 

Tires    ... 

\ehicles  of  all  sorts,  not  motor 

\eliicles,  motor  of  all  sorts 

Wood  manufactures  (not  furniture) 


2,300,000 
970.000 

:  1. 900,000 
280,000 
390,000 

2,825.000 

1,050.000 
225,000 
Ci  10.000 
230.000 

2.020.000 
(2.000 

I,4(i0,000 

1.310.000 

190.000 

97,000 

4,100.000 

1  HO. 000 
2.030.000 

192.000 
7.375,000 

950.000 

514.000 

)  2.500.000 
5,7.50.000 

272.000 
s,  4  00.000 
7.340.000 
1.125.000 

240.000 
1.550.000 
2.320,000 


1.247.000 

92.000 

235.000 

4.950.000 

2.200,000 
212,000 
700,000 
154,000 
092,000 
512.000 

l.liOO.OOO 
410.000 
23(5.000 


2.350.000 
205,000 
1.240,000 
3.585.000 
1 .500,000 
1,370,000 
4,300.000 
1.17.>.000 


South    .-\frican    (iovernment    purchase>    14.770.000 

Total  average  annual   imports 177.000.000 

From  United  States  of  America 17,000.000 

From   Canada 4.000.000 

Prospects  for   1917 

The  figures  of  trade  in  South  .\frica  fcjr  1916  show 
prosperity  all  the  way  through  ;  in  fact,  at  the  mo- 
ment of  writing  the  returns  show  a  better  trade  for  a 
given  period  than  the  trade  of  1913,  which  was  higli- 
water  mark  for  South  Africa.  All  signs  indicate  a  con- 
tinuation of  the  1916  prosperity  if  not  an  increase  of 
same,  as  all  mineral  and  agricultural  productions  of 
the  country  are  in  greater  demand  at  higher  prices. 

Gold  mining  is  still  working  at  high  pressure,  and 
will  continue  its  special  efforts  of  production.  New 
areas  ha\e  just  been  leased  to  strong  mining  corpora- 
tions by  the  South  African  Government;  this  means 
immediate  development  and,  in  consefpience,  a  large 
demand  for  new  mining  machinery  and  :<u])plies.  The 
diamond  mining  is  resuming  operations  on  an  ex- 
tensive scale,  and  the  results  of  the  1916  sales  are  away 


be}ond  all  estimates,  with  every  j)rospect  of  the  de- 
mand continuing. 

The  ocean  freight  rates  are  certainly  helping  to  re- 
strict imiJorts  on  certain  lines,  but  in  a  general  way  on 
most  of  the  lines  which  Canada  is  in  a  jjosition  to 
olifer  South  .\frica,  there  is  sure  to  be  a  demand  which 
should  mean  g(HKl  business  for  Canada  in  1917,  with 
her  increased  representation,  if  the  local  conditions 
governing  the  ])roduction  at  Canadian  plants  will  per- 
mit the  manufacturer  to  cater  f<ir  the  export  trade.  In 
connection  with  this  ])hase  of  the  position,  it  may  be 
a  hard  thing  to  accom])lish  and  it  may  have  to  be  done 
at  some  extra  cost,  l)ut  it  is  safe  to  say  that  the  Can- 
adian firms  who  make  a  real  effort  for  this  market  in 
1917  are  assured  of  a  ])crmanent  trade  in  tlie  future. 

U.  S.    Government     Erecting     Thirty-Two 
Cities  for  Its  Armies 

PL.\NS  have  been  made  and  locations  are  iu)w 
being  selected  for  the  32  towns  to  be  erected  by 
tlie  United  States  Government  for  mobilization 
cam])s  for  the  new  army  of  1,000.000  men.  Each 
camp  will  be  of  sufficient  size  to  provide  for  about 
22.000  soldiers,  and  will  be  a  complete  city  in  itself.  .\s 
soon  as  the  camp  sites  are  chosen  the  surveys  will  be 
made  and  contracts  will  be  let.  The  construction  work 
will  be  done  by  contract,  tinder  the  superxision  of  army 
t)fficers. 

To  direct  this  undertaking  Col.  I.  \V.  Littell.  of  the 
Quartermaster-(  ieneral's  Dixision,  Washington.  D.C.. 
has  been  ])laced,  by  order  of  the  Secretary  of  \\'ar.  in 
general  charge  of  cantonment  construction.  Col.  Lit- 
tell has  already  ])egtin  organizing  his  forces  for  liie 
wt)rk. 

It  is  estimated  that  C)0O,(X)O,0O0  feet  of  lumber  will 
be  re(|tiired,  and  arrangements  are  being  made  to  sociirc 
this  in  all  jjarts  of  the  country,  preferably  in  the  sec- 
tion where  the  camps  will  be  located.  Each  of  tlie  32 
cantonments  contain  about  2.000  houses.  These  will 
include  quarters  for  the  men.  officers'  quarters,  kitch- 
ens, mess  halls,  bathhouses,  storehouses,  and  all  the 
various  buildings  needed  for  housing  the  troops  and 
providing  for  the  varied  activities  of  a  big  camj).  Most 
of  the  buildings  will  be  long,  one-storey  structures, 
with  some  two-storey  houses.  They  will  be  of  i)lain 
construction,  but  will  be  of  modern  type,  and  the  ])lans 
and  sanitary  arrangements  will  carry  out  the  most  ap- 
proved methods.  They  are  expected  to  be  the  best  ar- 
ranged, cleanest,  and  most  up-to-date  barracks  yet 
erected. 

Each  town  will  cover  about  720  acres,  a  little  oxer 
a  s(|uare  mile,  and  this  does  not  include  the  large  area 
required  for  drill  grounds  at  each  camp. 

The  contractors  who  are  to  do  the  construction 
work  will  organize  their  own  forces  of  carpenters, 
laborers,  etc.,  but  the  building  will  be  done  under  the 
direction  of  army  officers.  Sexeral  officers  from  the 
quartermaster's  deiJarlment,  government  ins])ectors, 
timekeepers,  foremen,  engineers,  plumbers,  etc.,  will  lie 
stationed  at  each  camp  town,  and  Col.  Eittell  has 
already  begun  to  arrange  for  the  men  required  for  this 
work. 

In  addition  to  tlie  32  camj)  towns,  the  quartermas- 
ter's dc])artment  will  erect  groups  of  warehouses  at 
])oints  xvhere  army  stores  are  to  be  concentrated.  The 
e.xact  number  and  location  of  these  has  not  yet  been 
determined,  as  they  are  to  be  erected  to  meet  the  needs 
of  the  armv  as  thev  arise. 
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Patricia   Bay   Ferry   Slip 

Part  of  C.  N.  Ry.,  Vancouver  Island  Service 

— Further  Improvements  to  be 

Completed  this  Year 

TIIR()U(JH  llic  kiiuliicss  nf  Mr.  I).  O.  Lewis,  dis- 
trict cnf,nneer  for  the  Canadian  Xorthern  Rail- 
way at  Victoria,  the  Contract  Record  presents 
l)clow  an  illnslrate<l  description  of  the  new 
I'.itricia  Hay  ferry  slip,  15.2  miles  from  Victoria,  which 
forms  tile  coiinectinL;  link  between  the  Vancou\er 
Island  lines  of  the  C..\.R.  .system  and  the  Mainland 
terminals  at  i'ort  Mann  and  V'ancouver.  At  the  latter 
l)oint  the  handsome  new  station  hnildinj;.  freij,dit  sheds, 
roundhouse,  and  other  structures  are  heinj^  rushed  to 
I'oiupletion,  while  work  on  the  new  terminal  buildini;-. 
on  llie  Son.Lfliees  Reserve,  Victoria,  is  also  hcinsi;;  pushed 
with  all  possible  S])eed.  The  end  of  t!ie  i)rcsent  }ear 
will  probably  see  all  im])ro\  ements  conii)leted  and  the 
coast-to-coast  serxice  of  the  company  fully  installed. 

Patricia  Bay  Ferry  Slip 

It  may  be  well  to  exi)lain  that  the  ])hotoiL^raphs 
shown  were  taken  some  weeks  a.^fi.  when  the  slij)  was 
neaiin^-  com])letion,  but  the  \ievvs  .n'ive  a  \ery  i^ood 
idea  of  tlu'  i^i'ncral  appearance  of  the  completed  struc- 
ture- 

l'"i,L;>.  .\o>.  1  and  2  show  the  berth  in  whicli  the 
transfer  ferry  will  lie  when  coupletl  to  the  slip.  The 
(i  in.  |)lankin^"  is  spikcil  mi  heavy  wales,  attached  lo  the 


inj<  of  the  308  foot  ferry,  but  smaller  barges  which  are 
now  in  use  can  be  operated  also  in  the  same  berth. 

The  transfer  apron  is  in  three  parts,  each  3<j  fee-,  in 
lenjjth,  and  consists  of  steel  },nrders,  the  shore  end  l>eniK 
hini^ed  on  cast  shoes,  havinj^  a  foundation  of  crecjsoicd 
l)ilin)^.     The  two  middle  hinges  are  supported  by  cross 


Fig.  2-Patricia  Bay  Slip,  Vancouver  bland. 

j^irders,  and  are  raised  and  lowered  by  screw  mechan- 
ism. The  outer  end  is  raised  and  lowered  by  maciuu- 
ery  and  counter-weights  situated  on  the  gantry.  The 
motor  power  for  raising  aiul  lowering  the  apron  will 
be  electricity. 

This  transfer  aprou.  108  feet  in  length,  can  be  raised 
aiul  lowered  so  as  to  accommodate  any  stages  of  tide 
having  a  difference  of  14  ft.  6  in.,  which,  as  far  as  ascer- 
tained during  the  past  three  years,  is  the  limit  of  dif- 


Fig.  1 -Patricia  Bay  Slip  for  C.  N.  Railway,  Vancouver  Island. 

piles,  the  darker  coloied  portion  being  creosoted  liiu- 
l)er — in  fact,  all  the  material  used  in  this  structure  was 
creosoted,  with  the  excei)tion  of  the  light-coUired  face 
planking  of  the  fenders,  as  shown.  The  fenders  con- 
sist of  five  rows  of  piles  braced  i)arallel  so  that  the  i)ile-< 
act  as  spring  piles  in  unison.  ( )n  top  of  these  fenders 
there  is  a  fenced  walk,  with  mooring  piles  at  short  in- 
tervals for  mooring  the  transfer  slip.  .At  each  end  of 
the  wings  of  the  fenders  there  is  a  doliihin  of  thirty 
l)iles,  held  together  at  the  top  by  .>s  in.  steel  cable,  but 
unattached. 

There  may  also  be  noted  the  unconii)leted  gantry, 
on  which  will  be  jdaced  the  raising  and  lowering 
mechanism  for  the  front  end  of  the  slip.  h'ig.  3  show  > 
a  \iew  <ii  the  transfer  slip  ])roi)er,  which  is  so  sur- 
rounded by  sidewalks  that  the  steel  girders  are  not  to 
he  seen. 

Tlu'  hcrlii  11,1-  lii'cii  i-i  .n--t  nuMi'fl  i.>  iicniu!  llu 
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ference  between  extrenio  lii.^h  and  lnw  water  at  I'atri- 
cia  Bay. 

The  transfer  ferry,  vvliicli  is  nnw  under  constrnc- 
tion  at  Point  Levis,  Quebec,  and  ferry  a])r(in  and 
mechanism,  were  desiy;ned  by  Mr.  A.  Aui^strom,  mar- 
ine arcliitect,  Toronto. 


Handling  Stucco  To  Get 
Good  Results 

AT  a  meeting  of  the  American  Concrete  Insti- 
tute, Mr.  J.  B.  Orr  presented  a  paper  on 
"Artistic  Stucco,"  in  which  the  history  and  de- 
velopment of  this  building  material  were  out- 
lined with  indications  of  the  proper  manner  of  apply- 
ing it.  The  author  drew  attention  to  the  great  pos- 
sibilities of  stucco,  which  have,  for  many  reasons, 
been  scarcely  recognized.  He  gives  the  results  of  his 
practical  experience  and  ofifers  suggestions  as  to  the 
proper  methods  of  handling  stucco  with  the  greatest 
benefit.  The  specifications  recommended  by  Mr.  Orr 
follow  : — 

Preparation  of  Surface — 'i"he  entire  surface  is, ex- 
amined and  all  loose  form  scale  rem<n'cd  from  the 
surface,  i.e.,  the  scale  is  caused  l)y  cement  adhering  to 
fi)rms  from  ])revious  jjours.  (When  the  form  is  not  en- 
tirely filled  in  one  day's  operations,  a  film  of  cement 
adheres  to  the  form  in  ])laces  and  sets  when  the  pour 
is  made.  This  film  invariably  forms  a  scale  surface 
on  the  face  of  the  concrete  when  the  forms  are  re- 
moved). The  entire  surface  is  gone  over  with  a  hand 
])ick  or  an  axe  to  roughen  the  surface  ;  if  brick,  rake  out 
joints.  This  is  for  the  |)urpose  of  forming  key  for 
stucco.  The  surface  to  be  lirushed  clean  and  thor- 
oughly soaked,  ready  for  a])|)lication  of  stucco. 

Proportions:  Straightening  Cost — The  i)ro]>ortions 
of  this  coat  shall  consist  of  four  parts  of  Portland  ce- 
ment of  approved  brand  to  12  parts  of  sand  and  two 
parts  of  hydrated  lime.  The  above  material  to  be 
thoroughly  mixed  dry,  then  tempered  with  water,  to 
which  has  been  added  three  parts  of  concentrated 
waterproofing  ])aste  to  every  25  parts  of  water. 

Finish  Coat — The  ])roportions  of  this  coat  shall 
consist  of  five  i)arts  of  Portland  cement  to  12  parts  of 
sand  and  15  ])er  cent,  of  hydrated  lime.  (H  white 
color  is  desired,  use  Medusa  white  cement  and  local 
white  sand).  'iMie  above  materials  to  be  well  mixed 
dry,  then  tempered  with  water,  to  which  has  been  ad- 
ded one  part  of  the  waterproofing  paste  to  every  LS 
parts  of  water. 

Application  of  Stucco:  Straightening  Coat — Care 
has  to  be  taken  that  the  surface  is  thoroughly  satur- 
ated with  water  to  insure  perfect  blend,  then  apply 
straightening  coat.  Bring  the  surface  to  a  true  and 
straight  condition,  using  a  traversing  rod.  (No  darby 
float  to  be  used  on  first  coat).  Then  scratch  the  sur- 
face with  a  wire  or  nail  scratch.  (This  gives  an  imder 
cut  and  insures  good  bond). 

Application  of  Finish  Coat  for  Smooth  Surface — If 
sti])i)le,  use  same  process,  only  stipple  before  set.  If 
rough  cast,  dash  the  finish  material  with  a  broom. 
Thoroughly  saturate  the  first  coat  surface  with  water 
until  it  ])resents  a  glaze  ajjpearance :  when  this  glaze 
disa])pears,  which  will  be  in  a  few  minutes,  apply  the 
finish  mortar,  which  should  not  be  too  soft,  and  l)ring 
t-he  surface  to  a  true  condition  with  darbv  flt)at.    When 


the  mortar  will  permit,  go  over  the  surface  with  hand 
float,  bringing  to  a  true  finish  free  of  cat-faces  or  voids  : 
the  entire  surface  to  be  gone  over  with  burlap  or  hand 
float  and  patted  to  take  out  float  marks.  No  joints  to 
be  allowed  in  the  work  where  they  can  be  seen.  The 
entire  surface  to  present  a  uniform  appearance  in 
color  and  texture.  Mortar  should  be  apphed  as  quick- 
ly as  pcissible  and  at  all  times  protected  from  the  sun. 

Protection — Special  care  should  be  taken  to  avoid 
too  rapid  drying;  if  in  the  direct  rays  of  the  sun,  the 
mortar  shall  be  protected  with  burlap  or  wet  canvas, 
and  when  sufficiently  resistive,  should  be  sprinkled 
with  water  for  at  least  six  days. 

Stucco  on  Metal  Lath — If  stucco  on  metal  lath, 
specify  three-coat  work  with  good  fiber  in  first  and 
second  coats,  waterproof  in  second  and  third  coats. 

Forming  Molding — Cores  for  molding  shall  be 
formed  of  concrete  by  concrete  contractor,  allowing 
about  one  inch  for  finish.  All  molding  to  be  run  and 
finished  with  hand  flt)at  to  give  same  texture  as  rest 
of  surface  and  to  help  bind  the  surface.  When  a  con- 
dition arises  where  a  heavy  coat  of  mortar  is  neces- 
sary, a  key  for  the  mortar  shall  be  fornuMl  by  driving 
galvanized  nails  into  the  core. 


Railway  Question  Discussed  at  Saskatchewan' 
C  S.  C  E. 

An  im])(irtant  meeting  of  the  Saskatchewan  Branch 
of  the  Canadian  Society  of  Civil  Engineers  was  held 
in  Regina  on  I\lay  21.  to  read  and  discuss  ^>apers  bear- 
ing upon  Canada's  railway  j)roble)ns.  Commissioner 
L.  A.  Thornton.  Regina,  chairman  of  the  branch,  pre- 
sided. Mr.  O.  W.  Smith  read  a  paper,  prepared  by 
Mr.  W.  F.  Tye,  on  the  railway  (|uestion.  This  paper 
has  already  received  considerable  publicity.  Mr.  H.  S. 
Carpenter  presented  a  ])a])cr  on  the  same  subject  which 
had  been  written  by  Sir  Thomas  Tait.  Mr.  de  Stein 
reviewed  the  majority  report  of  the  special  Railway 
Commission  which  held  an  enquiry  into  the  Canadian 
railway  situation  some  time  ago,  and  Mr.  E.  J.  W. 
Montgomery  read  the  minority  report  of  this  commis- 
sion. Among  jjrominent  engineers  who  were  present 
and  some  of  whom  took  ])art  in  the  discussion,  were  A. 
E.  Stevens,  general  su])erintendent,  C.  P.  R.,  Moose 
Jaw;  J.  H.  Chown,  C.  P.  R.  superintendent,  Regina; 
Mayor  Cowan,  Regina;  W.  P.  Warner,  chief'engineer 
of  telegraphs;  W.  H.  Creen,  city  engineer.  Moose 
Jaw;  H.  S.  Carpenter,  Deputy  Minister  of  Highways 
for  the  province:  J.  R.  C.  McCredie,  C.  P.  R^  Engi- 
neer, Moose  law:  f.  Ilenderson,  and  .Secretary  de 
Stein. 


Record  Span  Across  St.  Lawrence 

The  Shawinigan  Water  and  Power  Copipany  are 
preparing  designs  for  a  5,000  foot  clear  conductor  span 
for  tlie  transmission  of  electric  energy  over  the  St. 
Lawrence  River  at  Three  Rivers,  Que.,  which  will 
supplement  the  submarine  cable  transmission  line  al- 
ready installed.  The  two  steel  towers  on  which  the 
line  will  rest  at  the  extreme  ends  of  this  long  span 
will  have  a  concrete  base,  set  some  little  distance  from 
the  bank  of  the  river.  These  towers  will  be  350  feet 
liigh  so  as  to  j^rovide  a  clearance  of  160  feet  in  the 
centre  of  the  s])an.  The  three  conductors  will  be  placed 
ajjproxiniately  50  feet  apart.  The  transmission  line  will 
not  be  anchored  to  the  towers  themselves  but  merely 
sup])orted  by  the  towers  and  anchored  to  concrete 
blocks  located  some  distance  to  the  rear  of  the  towers. 
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Concrete    Poles   by   the  Centrifugal    Method 

An  Adaptation   of   a    European    Process  of  Manufacturing 
Poles  —  Partly  Filled  Mold  of  Concrete  Whirled  in    Lathe 


0\\  l.\'(i  to  the  iiicrcasitiK  difficulty  of  obtaining' 
tiniber  poles,  concrete  i)oles  of  i)roi)er  construc- 
tion are  bein^  rej^arded  as  affording  a  practical 
solution  of  the  jirobleni.  The  solid  variety  of 
Cfjncrete  ])ole  has  many  disadvantages — excessive 
weight,  liid)ility  to  breakage  and  difficulty  of  trans- 
])ortation.  The  hollow  ty])e  as  ordinarily  c(Mistructed 
with  a  collapsible  core  has  solved  the  weight  jirobleni, 
but  such  jioles  arc  difticult  and  costly  to  manufacture 
and  are  (|uite  unreliable  in  shearing  value  from  the 
ground  line  to  the  butt.  In  Europe,  a  centrifugal  pro- 
cess for  the  manufacture  of  hollow  poles  has  been  in 
use  for  some  time.  In  effect  the  method  involves  the 
whirling  of  a  i>artly  filled  mold  oi  concrete  about  its 
longitudinal  axis  in  a  giant  lathe  until  the  concrete  has 
been  forced  into  a  hollow  cylinder.  This  method  has 
recently  been  adopted  on  this  continent  and  ])oles  are 
now  being  ])roduced  commercially.  A  detailed  des- 
crijHion  of  the  i)rocess  em])Ioyed  in  the  manufacture 
of  ])oles  by  the  centrifugal  metluxl  was  given  by  W.  H. 
Lienesch,  chief  engineer  of  the  Universal  Concrete 
I'rodncts  Company,  at  a  meeting  of  the  Association  of 
Railway  Telegrai)h  Sui)erinteiutents  at  Chicago.  The 
following  covers  some  of  the  features  of  the  design 
and   manufacture : — 

A  simple  and  ])ractical  machine  lias  recently  been 
])erfected  wliich  employs  the  powerful  principle  of  cen- 
trifugal force  and  i)roduces  a -round,  liollow  concrete 
shaft  which  is  believed  to  ])ossess  all  of  the  desirable 
(|ualities  re(piired  by  pole  line  engineers. 

The  Process  of  Manufacture 

The  (iperation  of  the  centrifugal  process  is  briefly 
described  as  follows : 

The  lower  half  of  a  circular  metal  form  is  i)laced 
on  rollers  set  in  line  with  a  special  machine,  which  is 
constructed  so  as  to  revolve  the  form  in  a  horizontal 
])osition.  This  half  form  is  filled  with  wet  concrete 
material,  a  fabricated  cage  of  reinforcing  steel  is  laid 
into  the  concrete,  the  ui)])er  half  of' form  is  placed  in 
position  and  the  entire  .f<^rm,  concrete  and  steel,  is 
rolled  into  the  machine.  .S])ecial  clami)s  in  the  machine 
are  used  for  the  puriiose  of  holding  the  halves  of  the 
form  together.  .After  the  form  is  securely  clami)ed  in 
l)lace,  the  machine  form,  concrete  and  steel,  is  re- 
vt)lved  for  a  ijeriod  ()f  several  minutes  at  a  high  rate 
of  s])eed.  During  this  action  the  centrifugal  force 
which  is  developed  from  such  speed  causes  the  con- 
crete to  be  compressed  against  the  inside  of  the  form 
with  a  pressure  varying  from  75  to  300  pounds  per 
sc|uare  inch,  producing  a  dense  concrete  structure  hav- 
ing a  smooth  hole  through  the  centre  and  walls  taper- 
ing in  thickness  from  end  to  end. 

During  the  mechanical  action  of  this  process,  all  air 
bubbles  and  other  voids  are  entirely  eliminated  from 
the  i)lastic  mass  of  concrete,  and  owing  to  the  dif- 
ference in  s])ecific  gravity  between  water  and  the 
aggregate,  the  water  is  caused  to  flow  toward  the 
centre  and  is  finally  expelled  from  the  i)ole  by  pour- 
ing out  of  the  large  end  through  its  own  gravity.  Tiie 
immediate  elimination  of  a  great  percentage  of  its 
moisture,  causes  (he  i)lastic  material  to  set   up  into  n 


firm   body   which    bears   considerable    rough    handling 
before  the  initial  set  has  occurred  in  the  cement. 

Immediately  after  the  pole  is  turned  it  is  removed, 
in  the  form,  from  the  machine  and  allowed  to  set  for 
a  ])eriod  of  12  hours,  after  which  the  upper  half  of 
form  is  removed  and  the  finished  pole  is  rilled  out  of 
lower  half  into  a  bed  of  fine  sand.  The  pf)le  is  then 
allowed  to  harden  ff)r  96  hours,  at  which  time  it  is 
removed  to  a  storage  yard  and  is  ready  for  shipment 
after  being  cured  under  water  fr)r  a  period  of  ten  days. 

The  Reinforcement 

The  forms  and  steel  cages  of  reinforcement  used  in 
connection  with  the  centrifugal  process  are  so  con- 
structed that  the  steel  is  jjositively  retained  in  its  fig- 
ured position,  being  in  the  centre  of  the  concrete  wall 
at  the  pole  toj)  and  having  one-half  inch  of  extcrif)r 
concrete  jirotection  along  the  entire  |)ole  length.  The 
steel  cages  are  woven  in  a  s])ecial  looni  which  accur- 
ately spaces  the  longitudinal  bars  about  the  perimeter 
of  the  cage,  and  winds  them  with  an  exterior  spiral  of 
steel  wire  having  a  varying  j)itch  which  is  closest  at 
the  base  of  the  cage.  The  use  of  numennis  small  units 
of  steel,  some  of  which  are  sto])i)e(l  off  at  various 
points  along  the  length  of  the  pole,  i)ermits  the  grad- 
uation of  sectional  area  from  a  minimum  at  the  top 
to  a  maximum  at  the  groimd  line.  The  combined 
action  of  the  exterior  spirals  together  with  the  vary- 
ing thickness  of  the  concrete  inside  of  cages,  prevents 
the  bars  from  buckling  in  any  direction,  so  that  the 
full  com[)ression  value  of  the  steel  is  develo])ed  along 
the  entire  length  of  the  bars  giving  the  ])ole  a  varying 
strength,  being  greatest  at  the  ground  line.  This  pole 
])ossesses  the  recpiired  strength  right  where  it  is  need- 
ed and  eliminates  the  waste  of  materials  where  such 
strength  is  not  recjuired. 

Pole  Will  Stand  Heavy  Loads 

The  use  f)f  high-carbon  steel  longitudinal  bars,  hav- 
ing an  elastic  limit  of  at  least  55.000  i)ounds  per  square 
inch,  and  bright  steel  exterior  s|)iral  wire  with  a  ten- 
sile strength  of  S5,000  j)ounds,  combined  with  very 
dense  concrete,  axeraging  about  .i.OOO  jwiunds  jier 
S(|uare  inch,  i)ro<luces  a  concrete  |)ole,  through  the 
centrifugal  process,  which  can  be  designed  to  with- 
stand very  excessive  working  loads.  The  weight  of  a 
j)roperly  designed  round,  hollow  horizontal  pole  is  50 
per  cent,  less  than  that  of  any  solid  concrete  pole  of 
e(|ual  strength,  and  only  two  and  a  half  times  that  of 
the  best  cedar  poles,  which  have  only  one-half  the 
strength  of  the  concrete  pole. 

Shear  in  Hollow  Poles 

riie  results  oi  many  tests  show  that  hollow  con- 
crete poles  usually  fail  in  "shear"  from  the  ground 
line  to  the  butt.  This  shearing  actif>:i  which  occurs 
on  both  sides  of  the  ])ole  along  longitudinal  lines,  coin- 
ciding with  the  pl.me  of  the  neutral  axis,  can  be  over- 
come through  the  provision  of  huri/.ontal  reinforcement 
against  vertical  shear.  The  cages  of  reinforcement  iu 
a    pro]H'rly    designed    concrete    ■>•■'!•    should    tn-    ''.i---; 
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catcd   witli   numerous  small   lonijituilinal   units  evenly  line,  and   ])einjj  farthest   away   from   the   neutral   axis, 

spaced  about  the  perimeter  of  the  pole  wall  so  as  to  the   percentage   of   stress   which    is   developed   in    the 

I)rovide  a  uniform  thickness  of  exterior  concrete  pro-  balance    of   the    bars    is    gradually    decreased    until    a 

tection    over    the    bars.      This    thickness    of    concrete  point  of  zero  is  reached  in  two  bars  which  are  in  the 

should  ne\er  be  less  than  one-half  inch  and  is  usually  j)lane  of  the  neutral  axis.     .\   hollow  round  concrete 

figured    at    one   and   one-half   times   the   greatest    bar  ])ole  is  ecjually  strong  with  the  load  taken  in  any  direc- 

diameter.     High  tension  exterior  spiral  winding  is  an  tion.  , 

essential  factor  in  the  strength  of  concrete  ])ole  rein-  Pole  Design 

fovcement.  Such  spirals  prevent  outward  buckling  of  '|•],^,  niaxinunn  number  of  longitudinal  reinforcing 
bars  on  the  compression  side  of  the  jiole.  The  thick-  l,;,rs  which  can  be  economically  used  in  the  construc- 
ness  of  concrete  walls  inside  of  longitudinal  bars  tion  of  hollow  ])oles  is  governed  by  several  factors, 
should  be  so  designed  as  to  resist  the  inward  buckling  '1']^.  ratio  between  the  area  of  steel  and  the  gross  area 
of  bars  in  compression.  The  ultimate  strength  of  hoi-  ,if  the  pole  may  vary  between  3  and  5  ])er  cent.  The 
l(jw  concrete  ])oles  which  are  designed  so  as  to  pro-  number  of  bars  is  governed  by  the  diameter  of  the  steel 
perly  resist  shearing  and  conijjression  stresses  i.s  de-  circle.  A  minimum  distance  equal  to  three  bar  diam- 
termined  entirely  by  the  elastic  limit  of  the  longitud-  eter.s  must  l)e  ])rovided  between  the  bar  centers  when 
inal  bars  acting  in  tension.  With  this  point  in  mind,  measured  on  the  ])erimeter  of  the  steel  circle.  The  pole 
it  can  be  clearl}'  understood  that  concrete  ]ioles  which  diameter  will  necessarily  vary  with  the  load.  In  de- 
are  subjected  to  their  figured  ultimate  loads,  will  de-  termining  ])roper  ikjIc  diameters,  excessive  i)ole  de- 
flect to  a  ])oint  of  ])ermanent  deformation,  and  remain  flections  must  also  be  considered.  The  design  of  cen- 
firm  in  their  distorted  position  without  failing  entirely  trifugal  ])oles  has  been  made  with  reference  to  three 
and  ])recipitating  the  wires  to  the  ground.  Consider-  classes  of  loading.  Assuming  wire  spans  of  100  feet, 
ing  the  importance  of  unintcrrui)ted  service,  this  char-  with  20  per  cent,  of  the  total  pole  length  in  the  ground, 
acteristic  in  concrete  j)oles  is  of  extreme  \alue  to  all  Class  A  will  withstand  a  horizontal  ])ull  of  4,500  pounds 
])ublic  service  com])anies.  applied  at  a  jjoint  5  feet  from  tt)p :  Class  H,  2,050 
\erv  interesting  facts  are  brought  out  in  connec-  jjounds,  3  feet  from  top.  and  Class  C,  1,500  pounds,  1J4 
tion  with  the  calculation  of  stresses  which  occur  in  feet  from  top.  .\  stan<lard  taper  equal  to  one-quarter 
round  hollow  concrete  poles.  Being  distributed  in  a  inch  per  foot  of  pole  length  has  been  adopted.  The 
circular  position  onlv  two  of  the  longitudinal  bars  can  top  diameters  are  5;>4  inches  for  Class  C:  7  inches  for 
be  stressed  to  their  full  value.  These  bars  -iire  on  Class  H,  and  S34  inches  for  Class  A.  The  diameter 
opposite  sides  of  the  i)olc  in  the  same  plane  as  the  load  i>f  butts,  of  course,  varies  with  the  jxile  length. 


Chlorine  Made  by  Montreal  Water   and 
Power  Company  at  Considerable  Saving 


T 


IE    l'",n"inecring    .Xews-Rei'ord   reports   the   de-  and  U\o  concrete  reaction  tanks  iiaxing  a  ca])acily  of 

scription  of  Montreal's  chlorine  manufacturing  <S2  cubic  feet  each.     'J'hese  tanks  are  built  with  sloping 

plant,  given   by    E.    II.    I'itcher,  chief  engineer,  bottoms,  and  have  a  pil)e  grid  for  air  agitation.     Two 

and  1'.  O.  Meadow,  superintendent  of  the  Mont-  sand  filters  are  provided  for  filtering  the  purified  brine, 

,.al  Water  "and  I'ower  Company.  The  following  items,  which  passes  from  the  filters  to  tjie  two  concrete  stor- 

taken    from    ilu-   description,   are   of   interest    to   large  age  tanks,  having  a  capacityof  27G  cidjic  feet  each, 

municipalities  using  chlorine  for  purification  purposes,  'riie    distributing    lines    for    applying   the    chlorine 


n 


as  the  tigm-es  indicate  a  very  considerable  saving  in      water  to  the  water  to  be  treated  are  1  in.  chemical  hose 
cost  of  niaterial :  '  lines.     The  chlorine  gas  is  ejected  into  the  water 


by- 
in. 


The    sterilization     of     public    water    supplies    witli  means    of   a    silver   ejector,    which    maintains    a   4 

chlorine  or  chlorine  compounds  is  now  standard  prac-  vacuum  on  the  chlorine  cells  and  takes  the  .gas  from 

tice,  and  this  method  is  well  understood;  but  the  i)ro-  tl'c  chlorine  main  through  the  ejector  to  the  distribut- 

duction  of  electrolytic  chlorine  and  the  direct  applica-  big  lines. 

tion  of  the  gas  so  produced  to  the  water  to  be  purified  Allen-Moore   Chlorine   Cell 

is  of  rather  recent  date,  and,  excei)t  in  a  general  way.  The  electrolytic  cell  is  of  the  Allen-Moore  type.     It 

is  but  little  understood  b}'  the  waterworks  fraternity.  is  a  standard  CiOO  amp.  cell,  and  is  7  ft,  long  by  20;]-8  in. 

The   electrolytic-cell   installation    of    the    Montreal  wide.      I'^ach   cell  is  ])ro\ided   with   Acheson  graphite 

Water  and  Power  Company  has  been  in  service  since  anode  plates  and  ]>ure  wrought-iron  ])erforated  cathode 

onlv  the  first  i)art  of  1917,  ))ut  during  that  time  many  plates.     Tlie  Allen-Mo.ore  cell  is  of  the  unsubmerged 

interesting  data  have  been  secured.  (lia])hragni  type  and  uses  asbestos  paper  for  the  dia- 

The  chlorine-cell  installation  includes  a  salt-storage  i)hragm  material.     Unlike  several  other  ty|)es  of  elec- 

bin  ha\ing  a  cajnicity  of  40  tons  of  salt,  the  brine  satm--  trolvtic  chlorine  cells,  the  cell  l>ox  of  the  Allen-Moore 

ating  and  purifying  equi])nient,  two  15  h.p.  motor  gen-  cell  is  made  of  concrete,  properly  protected  at  the  sur- 

erator  sets,  four  chlorine  cells,  and  the  silver  ejectors  face  to  withstand  the  chemicals. 

and  distributing  lines  for  applying  the  chlorine  water  The  cells  are  connected  in  series,  and  are  provided 

to  the  water  to  be  treated.  '  with   short-circuit  switches  or  cutouts.     The  voltage 

The  brine  saturating  ])urifying  c(piip.iicnt  consists  carried  on  each  cell  is  a])proximateIv  ^-3  volts,  and  each 

of  three  vertical  galvanized  iron  satm-ators,  27  in.  in  cell  is  ca])a!)lc  of  ])roducing  32  ])ounds  of  chlorine  per 

diameter  by  6j/>   ft.  in  height,  provided   with  a   spray  24  hours. 
s\  stem  at  the  bottom  and  an  outlet  ()  in.  fi'om  the  top  in  preparing  the  l:)rine  solution  a  small  quantity  of 
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water  iiiKlcr  i)rcssurc  i>  allmved  to  li^w  in  at  the  bnt-  am]),  and  l.i  vilis.      1  he  lU*  immmi.   (vn-  ii.in.i.    .v._> 

t.ini   (.1    the   saturators,   the   saliirators   bein^   charged  Httlc  attention,  and   np  to  date  have  «iven  excellent 

with  salt.     A  satnrated  solution  of  salt  is  delivered  to  satisfaction. 

the  two  concrete  reaction  tanks.     .\  snfficient  (|nantily  The  caustic  lifjuor  fnnn  the  cell>  contain 

of  scxla  ash  is  added  to  the  brine  in  the  reaction  tanks  per  cent,  of  .sodium  chloride  and  al)ont  10  ])er.cent.  ot 

to   combine    with    the   calcium    and    niaj^incsium     salt>  XaOII.    Xo  recovery  of  the  salt  and  caustic  is  attempt 

present  in  the  brine,  and  the  contents  of  the  tanks  are  ^d.  because  the  amounts  of  these  two  chemicals  pr^ - 

a.nitated  for  one-iialf  hour  to  insure  complete  niixin;;  of  duced  are  so  relatively  small  that  tlieir  rec(<very  would 

tile  soda-asii  sohiti(jn  witli  the  brine  and  also  to  hasten  h,,1  be  economical,     l-'or  lar«e  installations  the  recovery 

lln'  rearli(]ii.     Tlic  soliilioii  is  tlieii  allowed  to  remain  ,,{  the  salt  and  caustic  is  a  re.ijular  feature  of  the  pro- 

in  a  (|uiiscent  state  for  one  iioin-  to  allow  the  preci])i-  cess,  the  salt  recovered  beinj;-  used  over  ajj;aiii  and  tin 

tale    formed   to   sjittle,   ulien    tlie   solution    is    filtered  caustic  beinjf  concentrated  and  .sold  as  liqui' 
lliroiisjh  the  sand  filters  into  tlie  purilied-brine  storage  r       aj     .• 

tanks      A  sample  of  the  i.urified  l,rine  is  titrated   for  Reasons  for  Adoption 

residual   alkaliiiitv,    which    determines    the   amount   of  ihe  ciilornie-cell  installation   was  a-lMj.nu   i.,i.iLi^. 

hydrochloric  acid'necessarv  to  neutralize  tlie  alkalinii \  of  the  savin-   efTected  over  tlie  present  hi<,di  i>rice  of 

aiid  leave  a  residual  aciditv  of  al)oiit  0.01  per  cent.     It  chloride  of  lime  and  because  of  inability  to  secure  this 

is  necessary  to  lia\  e  the  electrolyte  slij;htK  acid  to  i>rc-  chemical   with  any  dei,'ree  of  certainty;  also,  because 

xciit  the  formation  of  hvixichlorites  within  tiie  cell  and  common  .salt  is  very  much  better  to  handle  aroimd  a 

ihe  siibscinieiit  loss  of  cell  efficiency.  water-puritication  plant  and  its  n.sc  in  the  chlorine  cells 

does  not  cause   the  ^ent'ral   deterioration    about    tiie 

Cost  of  Chlorine  Production  ^^.,,,.1^^  tl,^t  the  use  of  chloride  of  lime  docs.    Overdo- 

Tile  aiiniial  cost  of  production  is  eslinialcd  a-  foi-  ai^e  with  chliirine  does  not  cause  the  trouble  that  clilcr- 

lovvs:  ide  of  lime  overdosaj^^e  does,  because  odors  and        '■ 

Salt  at  IpH  per  ton -"^    •■^<^'  are  not  present  to  the  same  dcLrrce. 

Power  at  ^iO  per  iiorsc-powcr 4.iO  

Interest  at  6  per  cent,  ou  S3.<)()n ^00 

Depreciation  at  \r<  per  cent 730        Pile-Driving  Under  Unusual  Conditions 

Labor  and  sni.ennlciKJeiu  e .^00  ,„  ^^^^.  ,,.,.^.,„iv   is>ued  pioceedin-s  of  the. last  cn- 

^,  -  \eiition  of  the  .\merican  Railway  I'.ridge  and  IJuildiii}.; 

'  "''''  ■  ■    •.  :■'.';■■, I--"'  .\ssociati<in    the    followinij    example    of    pile-drivinij 

Tliree  cliloniie  cells  Inriiish  the  rc(|iiis,te  amount  ,,i      „,,,„„„,^  ^„  ,„e,,t  „„„snal  conditions  is  recorded: 
chlorine  for  sterilization,  viclchn-  )0  poiiii.ls  ol  chlonne  < ,,,   ^.^.,.^,^^„  ,,.,rts  of  the  Can.-idian   Northern    Rail- 

L;as  per  24  hours,  .,r  .iJ,,X,s()  p,,iiii(ls  per  year,  niakin:;  11, ,•  ^^..,^.  ,,^,^.|,  ,n„ske-s  are  encountered,  the  i,'rade  line  of 
cost  ol  c'.il..niie  i)rn(lnce(i  /.()c  per  pouiid.  ^l,^:  ,..,i]^^..^^.  l,^.j„^.  ]„„  ^  f„^v  feet  above  the  surface  of 

Comparison  With  Hypochlorite  Cost  ^^^<-'  miiskey-.      I'iles   lon!j;er  than   the  driver  leads  are 

,,,,  ,         ,      ,•    .      T     .■  .     ■    ,,     .     ,1,     .,,        often  recniired   in   these  places.     St)metimos  the  i)iies 

In-  aniuial  cos    ol  steri  ization  piev  oiis  to  tiie  in        ^^_.^_  ^^.  J^  ^^_^^,  verticallv.  outside  of  the  leads. 

sta  lat.on  o    the  chlonne  cells  was  as  foUous.  ^^^^^_^^  ^.^^^^_^_   ^^^^^.^   ^^^^^.j^.^^     -,„et,ati.m   is  obtained 

C  ill,, rule  ot  lime  at  .l/.x-  per  pound- .^4.  0.      ^^^  ^jj^^^^.   ^,^^,^^^   ^^^  ^.^^   ^^^^^,^^^   ^^^^   hammer.     At   other 

nteiest  at  ()  iiei  (.eiil ■_      times  sufficient  penetration  cannr.t  be  obtained  in  the 

Deineciation  at  .-^  per  cent l-       .^|,,,^.^.  „,.„,„^.r,  ;,„,i  it  is  then  necessary  to  lash  a  taper- 

l.abor  and  siipennteiideiue .-<'"      ;„„.  ,5,^,,,^,^  ^,,  „,^.  ^j,,^,  ,,f  j,^^.  ^^■^^.      f_ij,.,,t  ,,,,.,,.^  ,„-  t,,^ 

^1  m^^,.      iiammer  are  applied  to  this  timber  until  the  ])ilc  will  .i;o 

'  "^''' .',■,'■  '•','  ''■.',.■ .'■■■■   ■'    ■'.,!„,      under  the  hammer  and  ret^nlar  drivin.y^  can  |)rocee<l.   .\ 

.\s  the  anioinn  ,,l  chloride  ..1  lime  re.|inred  was  30U      ^,^^^^  .^^^^j  ^.^^,^^.^  ^^.^^  ^.,_^^:  .^,^^^  ,,.^^  ,;^,^.^^  encountered. 

l)ounds  per  day.  or  KK)  pounds  ol  available  chlonne.  .^.,^j^  |^  ^^^^^  j^^l^  f^,^  j,^p  j,^,j„j  ,,f  j|,^.  |,i|^.  j„  ^^3^.,,  ^^ni 
the  cost  |)er  pound  was  l.i.4c.  or  .s.Sc  per  pound  more  ],„ttom,  even  thouirh  .splicin;,'  of  piles  mav  be  res<.rted 
than  chlonne  produced  by  the  electrolytic  cells.  ^^,     ji^  ^„^.,,  ^.^^^^.^  timbers  are  bolted  on.  ^ivins  a  hori- 

With  normal  market  conditions  the  amuialcost  ol      y,,^^^.^\  cn.ss-section  of  the  pile  resemblin-  a   Maltese 
the  two  forms  of  treatment  would   be  appro.ximately      ^.,.,,^^     -pi^j^  enlarges  the  surface  of  the  inje  in  cntact 
the  s.ime.  if  one  did  not  consider  the  general  dcDrccia-      ^^.j,;,  j|,^.  ^.|.^^.   ^^^^[  ^y^^  ^i^.^.,,  satisfactory  resuh 
tion  that  chloride  of  lime  causes  about  a  vvater-puril;-      ^^^^,^^  ^^.jj]^  discretion. 

cation  iilaiit-  

Operation  of  Chlorine  Cells  i-v         1       •    -,  <"<  \4- 

,         ,,  ,,  ,      .  ,    ,    I     ,  Developing  Copper  Mtnes 

All   electroh  tu-   chlorine   cell    Innctions   at    its   best  r-      o  t  r 

when  under  a  constant  current  load,  and  for  this  reason  The    Tidewater   topper  Company,  a   snbM.l;,..  . 

it  is  ^(lod  practice  not  to  varv  the  load,  or,  if  varied,  to  the  famous  GugReidieim  Corporation,  is  developing  its 
brins^  al)oiit  a  chantic  .uradnally.  \ariations  in  load  extremely  proniisinjr  copper  workings  at  Sydney  lii- 
canse  a  considerable  deterioration  of  the  diaphrasiins.  let.  on  the  West  Coast  of  X'ancouver  Island.  To  this 
with  a  consequent  loss  in  cell  efficiency,  l"or  this  end  an  order  ajrjrresatjns  fifteen  carloads  of  mach- 
reason  automatic  contr.d  of  the  chlorine  production  inery  was  |)laced  some  months  ajjo  with  the  B.  C. 
from  an  electrolytic  cell  is  not  jnactical :  and  for  the  lu|uipment  Company,  Limited,  \ancoviver,  and  dc- 
treatmenl  ol  a  larue  volume  of  water,  without  api)reci-  livery  is  now  being;  made,  .\  considerable  portion  of 
able  variations  in  volume,  automatic  control  is  not  re-  the  order  has  already  gone  forward  and  every  steamer 
quired,  for  the  dosa!.;e  can  be  regulated  for  the  maxi-  serving  We.st  Coast  iu>ints  carries  other  consignments. 
mum  requirements  without  causing  tastes  or  odors  which  are  eagerly  looked  for  by  .Superintendent  Sil- 
during  the  miniinuin-consiinii>tioii  iieriods.  The  three  verman.  When  the  mine  becomes  a  producer  the 
cells  reipiired  ti>  supply  the  chlorine  consumed  for  ore  will  be  shipi)ed  to  the  new  smelter  at  I.adysmith. 
sterilization   are  operated   with  a  current   load  of  5(X)     on  the  east  coast. 
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Proportioning  Concrete  by  Specifying  Con- 
stant Percentage  of  Cement 


By  H.  C.  Johnson' 


A  COMPARISON  is  here  made  of  the  usual  1 :2  :4 
melhod  of  proportionin;^'  coucrete  with  one  ui 
which,  no  matter  what  the  aii:;iTe.sjates  may  be, 
the  quantity  of  cement  in  the  hnislied  material 
remains  the  same  for  any  driven  volume- 

The  percentage  of  dry  cement,  ])y  volume,  con- 
tained in  the  extremes  of  1:2:4  concrete  will  var\-  all 
the  way  from  18  jjer  cent,  to  as  high  as  24  per  cenx. 

The  proposed  method  ensures  a  constant  i)erceni- 
a.Lje  of  cement  in  the  neiahborhood  of  20-21  i)er  cent., 
and  a  specification  based  on  the  method  wnuld  do  at 
least  two  thintjs : 

(a)  Demand  that  exactly  the  same  (|uaulity  of 
cement  should  enter  a  structure,  whether  it  be  built 
with  f^ravel  as  the  aggregate,  or  with  broken  stone  as 
tile  aggregate.  (Such  would  not  be  the  case  when  it  i> 
specified  tliat  1  :2  :4  must  l)e  the  ])ro])ortions. ) 

(b)  (live  a  contractor  or  any  other  person  the  coi- 
rect  volume,  and  therefore  the  correct  weight,  of 
cement  that  the  \-olume  of  the  concrete  in  the  structure 
will  demand. 

.\nother  part  of  the  methcjcl  is  that  souu'  large  ag- 
gregates are  given  less  sand  than  others:  therefore,  the 
ratio  of  sand  to  large  aggregate  is  not  in  the  uroportion 
of  2  to  4,  but  depends  on  the  "workability"  and  weight 
per  cubic  foot  of  the  concrete.  It  demands  tliat  actual 
tests  to  determine  the  proportions  shall  be  made  of 
those  materials  which  it  is  intended  shall  go  into  the 
job,  and  therefore  prevents  an  excess  of  fine  stuff  being 
used  ,as  would  otherwise  he  the  case. 

The  tests  show  that  the  weight  per  cubic  foot  is  in- 
creased from  two  pounds  to  three  pounds,  while  in  one 
or  two  cases  the  addition  in  strength  is  as  great  as  500 
l^ounds  per  square  inch  at  28  days.  In  other  cases 
there  is  an  addition  in  strength,  even  when  less  cement 
is  used. 

Details  of  Method  and  Tests 

It  is  well  known  that  gravel  and  some  other  con- 
cretes, when  mixed  1:2:4  are  not  as  strong  as  hand- 
broken  stone  concretes ;  also  that  the  larger  the  aggre- 
gate, other  things  being  equal,  the  stronger  the  con- 
crete. 

(a)  1  :2 :4  gravel  concretes  are,  on  the  average, 
about  12-1.1  per  cent,  weaker  than  stone  concretes, 
'i'hey  contain  also,  on  the  average.  10-1. S  per  cent,  less 
cement. 

(b)  Three-cpiarter  inch  aggre.gate  concrete  is 
stronger  than  kj  in.  aggregate  concrete,  while  I'/S  in. 
aggregate  concrete  is  stronger  than  either.  The  54  '"• 
agfgregate  has  500  per  cent,  greater  surface  for  its  vol- 
ume than  the  lyi  in.  aggregate. 

For  the  present  we  will  leave  out  the  question  ol 
strength  and  consider  only  the  amount,  or,  better  still, 
the  volume  percentage,  of  cement  in  various  1 :2:4  con- 
cretes, .^fter  all.  the  cement  is  tlie  only  thing  that 
"cements,"  and  the  rhore  of  it.  all  other  things  being 
etpial.  the  stronger  the  concrete. 

Before  going  further,  I  shall  assume  t'.iat  vou   will 
admit  the  truth  of  the  following  facts: 
•    (a)    Sand,    stone,    and    gravel    are    inert    materi.ils. 

C^Read  before  the  Concrete  Institute. 


w  itli  absolutely  no  cementing  ]>ower,  and  are  only  used 
to  dilute  neat  cement,  Ijecaiise  neat  cement  would  be 
too  expensive  to  use  alone.  (This  is  quite  apart  from 
the  question  of  using  neat  cement  alone,  since  no  one 
would  use  neat  cement  so.) 

(b)  .Aggregates  possess  voids,  or  air  spaces,  rang- 
ing from  2^  per  cent,  to  50  per  cent,  nf  the  gross  \-ol- 
ume  they  occupy. 

(c)  It  is  incorrect  to  speak  of  a  1 :2  :4  mix  as  a  1 :0 
mi.x,  since  it  may  convey  the  impression  that  6  parts  of 
sandy  gravel  with  1  of  cement  is  the  same  as  4  parts 
stone  and  2  parts  sand  with  1  of  cement. 

It  is  very  necessary  to  state  that  all  measurements 
were  made  by  loose  vohime  (in  the  i^roportion  4  large 
a.ggregate,  2  small  a.ggregate,  to  1  cement),  just  as 
vviiuld  be  made  on  the' job. 

The  ex])erimenls  illustrate  the-  following  iacl>; 

(a)  Some  1  :2:4  concretes  contain  more  cement  tiian 
other  1  :2:4  concretes,  often  as  much  as  2'^  per  cent. 

(I))  Stone  concretes  on  the  average  contain  10  per 
cent,  more  cement  than  gravel  concretes.  It  is,  there- 
fore, not  fair  to  expect  gravel  concretes  to  be  as  stron.g 
as  stone  concretes. 

fc)  The  percentage  of  voids  in  gravel  being  smaller 
than  in  stone,  less  sand  should  lie  used — lyi  parts  of 
sand  (on  the  average)  to  4  ]Kirts  of  gravel  will  produce 
a  concrete  worked  as  easily  as.  if  not  more  easily  than. 
2  sand  to  4  stone. 

(d)  ( travels  passed  through  and  retained  on  screens 
as  used  for  stone  always  have  less  voids;  the  popular 
idea  is  that  they  would  be  the  same.  It  can  be  ad- 
mitted that  if  stone  could  be  "liand  placed"  into  a  re- 
ceptacle, a  very  small  percentage  of  voids  would  result. 
This  indicates  that  stone  concretes,  unless  they  had 
considerable  sand  (2  to  4),  would  not  be  so  rc'ialile  a^ 
gravel  in  the  matter  of  density- 

(e)  Gravel  concretes  mixed  1  :2  :4  are  three  puiuuis 
|)er  cubic  foot  lighter  than  stone  concretes.  Proper 
proportioning  will  easily  make  up  this  three  pounds  in 
spite  of  the  fact  that  the  sjK'cific  gra\ity  of  gravel  is 
only  2.51,  as  against  2.70  for  stone. 

I  have  used  the  terms  large  aggregate  and  >mall 
iiggregate  on  purpose  to  <lravy  attention  to  the  fact  that 
sand  is  only  finer  gravel,  or  granite  or  quartz,  is  an 
inert  material  just  the  same  as  the  larger  materials, 
and  has  to  be  "cemented"  by  the  cement,  just  as  the 
larger  particles.  It  is  no  use  talking  of  mortar  filling 
the  voids,  or  anything  of  that  sort.  Mortar  is  used  by 
bricklayers  and  masons  to  bed  two  plane  surfaces  to- 
gether; concretors  use  inert  aggregate  and  cement  with 
\vhich  to  bind  it  together ;  but  the  outstanding  fact  is 
that  the  smaller  the  aggregate  (all  other  things  being 
eciual)  the  weaker  the  concrete  Tliere  is  no  need  to 
(|uote  authorities;  they  are  many,  and  have  established 
the  fact-  In  view  of  this  last,  the  less  fine  aggregate 
(sand)-,  providing  a  thoroughly  worka1)le  concrete  !>; 
l)roduced,  the  better. 

.Statements  have  been  matle  and  tests  (le\ise<l  to 
priivc  that : 

(a)    Reducing  the  percentage  of  voids  to  the  abso- 
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lute  niiiiiiiiniii  ])(>.-.>ii)lc,  and  lillinj^  llu-r   wiili  (•ciiiciil, 
pnidiK-fs  the  strongest  coiuTetc. 

(h)  Any  cement  Ix'vond  that  neecsNai)  to  lill  llie>e 
\i)ids  is  waste,  and  does  not  increase  Uie  slreii.t;t!i. 

(c)  Just  as  a  carpenter  uses  tlie  niininuiin  of  .i^hie 
in  n)akin<4  a  joint,  so  one  should  use  a  ininimiini  ot 
cement  in  niakiny  concrete. 

It  may  be  admitted  that,  all  other  things  beiug 
e(|ual,  the  more  cement  the  stronger  the  concrete.  Gra- 
\el  concrete  has  sulTered  for  years,  hccaiise  for  appar- 
ently ecpial  (juantities  of  cemeTit  it  is  not  as  strong  as 
•^ll  IMC  concrete. 

The  whole  trouhlf  lies  in  the  fate  ilial  the  aniouu! 
of  renu'nt  is  not  based  on  the  linislied  \i)lunie  of  con- 
crete. 

Gravel  Aggregates  v.  Stone  Aggregates 

1  speak  of  gra\el  concrete  lia\ing  snt'tered  for  years 
because,  when  mi.xed  1  :2  :4.  it  is  not  usually  so  strong 
as  broken  stone  concrete.  This  is  because  many  engi- 
neers will  not  look  at  gravel  as  an  aggregate  if  they 
can  get  broken  stone.  If  I  h.ive  succeeded  in  showing 
that  it  is  not  fairly  iri'alcd  in  the  matter  of  cenieiu 
C(inteiit,  and  if,  later  on,  1  also  succeed  in  showing  tli;i! 
it  is  iinfairly  treated  in  the  matter  of  sand  in  combina- 
tion with  it,  1  shall  believe  that  it  will  be  considered 
ecpiallv  IIS  good  as,  if  not  better  material  than,  broken 

slMllC. 

Large  Aggregates  v.  Smaller  Aggregates 

if  we  can,  let  us  consider  ourselves  small  enough 
to  be  able  to  wander  about  in  the  interstices  of  two  dif- 
ferent mixes  of  concrete — in  one  case  a  large  aggregate 
concrete  and  the  other  a  smaller  aggregate  concrete. 

We  would  hnd  in  each  case  that  small  globules  of 
air  had  attached  themselves  to  the  surfaces  of  all  the 
materials  making  uj)  the  concrete;  we  would  also  find 
that,  owing  partly  to  the  "bridging"  of  all  the  par- 
ticles, and  partly  to  insufficiency  of  very  tine  material, 
there  would  be  other  passages  and  cut-de-sacs,  then 
there  would  be  some  particles  of  cement  engaged  in 
>ticking  to  the  suVface  of  the  inert  material,  while  still 
other  particles  would  be  sticking  together  in  pairs  and 
in  three  and  fours. 

In  the  large  aggregate  concrete  w'e  would  lind  that, 
owing  to  the  smaller  surface  area  per  unit  volume  of 
c.ich  piece  there  would  be  less  cement  adhering  to  the 
inert  material  and  more  cement  particles'in  contact 
with  one  another.  There  would  also  be  a  smaller  total 
length  of  i)assages  and  cnl-de-sacs. 

Now,  I  suggest  we  assume  that  each  cement  par- 
ticle where  it  comes  into  contact  with  inert  material 
has  an  adhesive  value  of  one,  but  where  it  comes  into 
contact  with  another  cement  particle  it  has  a  cohesive 
v;ilue  of  two  or  therealxnits.  1  f.  then,  we  have  a  smaller 
surface  area  ])cr  unit  volume  in  one  aggregate  than 
.■mother  we  must  have  a  greater  cohesive  \alne,  .'ind 
therefore  greater  strength 

Large  aggregates  should  h;ive  large  sand,  while 
smaller  aggregates  should  have  small  sand.  I'.\en  very 
line  sand,  if  of  first  <piality,  will  give  a  concrete  as 
strong  as  one  with  coarse  sand  if  properly  i)roptioned 
—i.e.,  less  of  it  used,  which  will  be  the  case  if  the  cor- 
rect proportions  are  found  by  a  trial  mix,  in  which  one 
must  aim  at  producing  the  heaviest  concrete  using 
those  materials. 

Having  now  decided  two  things — (-.i)  that  ;iny  con- 
cretes made  up  for  comi)ar;itivc  test  values  of  dilYerent 
aggregates  should  all  contain  the  same  percentage  of 
cement,  and  (b)  that  some  targe  aggregates  do  not  re- 
(piire  .so  nuidi  sand  as  others,  we  (in  the  University 
Laboratory,  fork)  i)roceeded  to  mjikc  ii]>  what  wc  arc 


plea.-icd  to  call  imiciicii  >i/inici>-'  hiki  .h^k  1:2:4 
concretes  for  comparisniis  of  cement  content  and 
strength. 

Materials  Used  in  the  Tests 

{'"or  these  .■;i)ccimens  we  mixed  two  brands  of 
cement — (a)  South  Wales  !'.  C.  Company's;  (h)  Mag- 
heraniorne  1'.  C.  (A.P.C.M.).  We  had  the  following 
aggregates:  County  Cork  sandstone  gravel;  County 
Kildare  limestcjiie  gravel;  Couiity  C(jrk  crushed  sand- 
stone; County  Cork  hand-broken  limestone;  County 
Wexford  fine  quartz  sand ;  Leightoii  Biiz/.ard  sand, 
kindly  supplied  by  Joseph  Arnold,  of  Kentish  Town. 

AH  large  aggregates  were  washed  and  passed  over 
the  following  screens:  )<J.  f^,  '/z,  f^,  J4.  'A'  ^"^  f>"'y 
material  j)assing  the  -Vt  in.  and  retained  on  the  '/.s  in. 
screen  was  iisc<l. 

The  fine  sand  was  so  fine  that  two-thirds  (»f  it 
passed  the  1/50  in.  sieve.  The  Leighton  lluzzard  sand 
was  the  run  of  the  pit.  and  varied  between  1/10  in.  and 
1/40  in.;  it  is  really  a  medium  sand,  but  we  called  it 
onr  coarse  sand,  since  the  other  was  so  line. 

l'"ach  aggregjite  was  made  up  with  both  fine  .md 
(•oarsc  sand,  thus  giving' eight  -^et-  of  Npci-iinnw 

Conclusions 

1.  The  1:2:4  method  of  proportioning  should  be 
considered  obsolete,  since  no  two  1  :2  :4  concretes  con- 
tain the  same  percentage  of  cement ;  neither  does  it 
allow  the  majority  of  materials  t(.i  jiroduce  their  best 
values. 

2.  .\n  actual  test  of  the  materials  it  is  proposed  to 
use  should  be  made,  intrt)ducing  the  percentage  of 
cement  recjuired  for  the  particular  jmrpose  the  con- 
crete is  for  and  finding  the  ratio  of  small  to  large  ag- 
gregate accurately  by  this  means. 

3.  Other  things  equal,  the  percentage  of  cement 
closely  governs  the  strength.  Other  things  equal,  the 
larger  the  aggregate  the  stronger  the  concrete. 

4.  Previous  tests  proved  that  washing  the  average 
aggregate  carefully  will  allow  30-40  per  cent,  higher 
strength  in  a  hand  mix,  but  only  about  15-2.^  ])er  cent. 
in  a  machine  mix.  This  is  always  exceptiiiLr  rcalh-  dirtv 
material- 

5.  Usiii.g  a  mixer  and  givin..,  ...  .■•  ...i^v  ....,.,, ,v- 
for  mixing  will  give  a  concrete,  other  things  e(|ual. 
about  50-75  per  cent,  stronger. 

6.  For  equal  working  consistency  and  equal  cement 
gravel  concrete  is  as  strong  as  stone  concrete. 

7.  (iravcl  ])assing  same' screens  as  stone  always  has 
less  voids  than  the  stone. 

8.  l""ine  sand  concrete  has  smaller  weight  per  iiil)ic 
foot  than  coarse  sand  concrete. 

•'.  Fine  sand  plus  large  aggregate  (without  cement  i 
gives  smaller  volume  than  coarse.  I-'inc  sand  plus 
hirge  aggregate  (with  cetnent)  gives  larger  volume 
than  coarse. 

10.  F'ine  sand  ctuicretc  is  easier  worked  than  coarse 
sand  concrete  for  equal  amounts  of  sand. 

11.  The  finer  the  aggregate  the  more  deleteriou- 
material  and  air  it  carries  with  it  into  the  concrete. 

12.  The  finer  the  sand  the  less  should  be  used. 

13  Thirty  to  forty  per  cent,  higher  strengths  are 
obtained  with  3.16  in.  cubes  than  with  ^  in.  cubes. 

14.  Sin.ill  cubes  arc  more  uncertain  and  inconsist- 
ent in  the  strength  values  than  larger  cubes. 

15.  In  the  future,  and  in  order  that  tests  at  various 
l)laces  shall  he  truly  comparative,  two  things  are  re- 
quired: (a)  The  percentage  of  cement  in  the  concrete; 
(h)  the  strength  of  the  cement  in  mortar  tension  or 
mortar  ci  )mpression. 
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Practical  Hints  for  the  Contractor 

that  may  save  him  time  and  money.     If  you  know  any  labor-saving  scheme, 
send  it  in — preferably  with  illustrations.     We  will  pay  for  all  accepted  articles. 


Anchor  Bolts  Hold  Form  Where  Bracing 
is  Impossible 

By  Samuel  Warren 

A  NCI  lOR  bolts  were  used  as  shown  in  the  sketeh 
til  secure  the  form  for  facing  witli  concrete  an 
old  retaining-  wall  of  dry  masonry  which  was 
in  such  a  location  that  there  was  no  chance  to 
hracelhe  forms.    The  wall,  of  dry  niasonr}-,  supports  a 


Form  anchored  to  face  of  stone  retaining  wall. 

seciiiiii  of  a  railroad  line  that  nms  along  the  face  nf 
a  cliff  about  100  feet  high.  The  wall  extends  down  to 
a  ledge  about  50  feet  below  the  track.  This  ledge  was 
about  10  feet  wide  outside  the  old  stone  wall,  and  the 
working  space  was  still  further  reduced  by  the 
thickness  of  the  new  wall,  which  was  4  fei-t  at  fhc 
bottom  and  18  inches  at  the  toj). 

Except  for  the  first  few  feet,  there  was  no  pii>>i- 
bility  of  bracing  the  forms,  and  it  was  necessary  to  tie 
them  to  the  existing  wall.  This  was  accomplished  by 
making  up  bolts  of  J^-in.  round  rods,  one  end  of  each 
of  which  was  split  for  about  2  ins.  to  receive  the  wedge. 
Holes  5  inches  deej)  were  drilled  into  the  stone  of  the 
old  wall,  into  which  the  sjilit  ends  of  the  rods,  with 
small  wedges  inserted,  were  driven.  After  the  rods 
were  ])laced,  the  form  construction  proceeded  in  the 
ordinary  manner. 

As  it  was  impossible  to  renifive  the  bolts  after  the 
forms  were  stripjjcd,  they  were  nicked  with  a  hack- 
saw about  1  inch  inside  the  face  to  facilitate  removal. 
When  the  forms  were  taken  off,  a  few  sharp  blows 
with  a  hammer  knocked  off  the  ends  of  the  bolts  inside 
the  surface,  and  the  holes  were  ])lastered  uj). —  luigi- 
iieering   News-]>;ecord. 

Trolleys  and  Hoists  Handle  Forms 

STI'.l'.E  forms  20  ft.  long  for  a  10-ft.  sewer  at  Col- 
umbus, ( )hio,  have  been  \ery  satisfactorily  handl- 
ed by  chain  hoists  and  three-wheel  trolle3's  run- 
ning  on    7-inch    track    channels   suspended    from 
the  transverse  trench  l)racing  abo\-e  the  s])ringing  line 
of  the  arch.     Two  men  jmll  tliem  forward  with  a  two- 


eilllll 

part  tackle  and  a  gang  of  five  men  mines  and  sets 
them  and  attends  to  the  bracing  for  a  W-ft.  length 
of  the  sewer  in  about  tliree  hours,  the  same  force  and 
the  same  time  being  recpiired  to  set  the  arch  forms 
moved  with  the  usual  arrangement  of  rollers  and  track 
at  skew1)ack  level. 


Spread   Piles  Straightened   by  Tiirnbuckles 

WRlTlNvi  in  ICngineering  News-Record,  A.  P. 
Ruscoe  describes  a  method  of  using  turn- 
buckles  for  pulling  back  piles  and  piers  thai 
had  spread  in  soft  ground.  Tiie  coiunin  foot- 
ings in  (|uestion  were  for  a  three-track  elevated  rail- 
way in  P.rooklyn,  N.V..  and  were  constructed  across 
a  swamp  in  wliich  the  mud  varied  in  depth  from  \5  to 
.W  feet.  The  piers  were  su])ported  on  sjiruce  piles  ,i0 
inches  on  centers,  which  were  driven  to  refusal  with  ;i 
2,(XX)-lb.  drop  hammer  into  the  sand  and  gra\el  under 
lying  the  nntd. 

0\er  the  greater  part  of  this  swain|>  there  was  an 
ash  fill  6  or  S  feet  in  depth,  which  had  been  in  ])lace 
SMUie  six  \ears.    This  fill  served  to  give  lateral  stability 

to  rehr/r?      [|  '  I 
Fpoi^lngs    t-1^'*,  • 


•J    U     ij 

Turnbuckles  straighten  piles  that  had  spread  in  soft  ground. 

to  the  footings.  At  one  ])oint,  however,  near  a  creek, 
there  was  no  fill  on  the  original  salt  marsh.  Here  it 
was  lirought  hiime  forcibly  to  the  engineers  that  piles 
driven  in  soft  material,  although  able  to  su])i)ort  the 
load  brought  n])on  them,  have  little  lateral  strength, 
and  that  a  strncture  snp])orted  on  ])iles  under  such 
ciHiditions  is  liable  to  injury  if  a  horizontal  force  is 
brought  to  act  on  them. 

The  piers  at  this  ])oint  are  7  ft. 
in  plan,  supported  by  12  ])iles  each 

of  145  tons.     The  contractor     laid  __.  .^      .-, 

track  on  a  cinder  fill  about  2  ft.  deep  between  the  two 
lines  of  piers,  and  used  a  50-ton  locoiuotive  and  flat- 
cars  to  haul  structural  steel.     The  load  of  ,i5  tons  per 


I  in.  by  •)  ft.  S  in. 
they  carry  a  load 
a     standard-gauge 


I '.]  I  r 
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car  axk-  uliicii  \\a>  lliii,-,  bidii^lit  I..  in..i  •■\[  the  iiinU  r 
lyiiiji^  niiul  forced  it  fiiit  laterally  affainst  the  piers.     It 
s|)ninj^  the  i)iles  and  spread  tlie  <i])i)nsitc  piers  apart 
2'/j  inches  in  the  hent  in  (piestion. 

In  order  to  repair  the  damage,  two  7i^-in.  wire 
cables  with  tnrnbuckles  were  |)assed  around  the  |)iers. 
Ky  drawing  these  u]),  il  was  ])ossible  to  pull  the  |)iers 
back  to  correct  ])ositicin.  An  earth  till  was  made  around 
the  l(ii)tiii)^s  to  retain  tbcni  in  their  pro])er  position,  the 
cables  beinj;-  left  in  place  as  an  additional  ]>recantion. 
The  sketch  shows  the  residtinij'  conditions. 


Mainly  Constructional 

East  and  We»t—  From  Coaac  fo  Coatt 


"Portland"  with  a  Small  "P" 

Ihc  I'orlland  Cement  .\ssociation  suf^gests  that 
there  is  no  j^ood  reason  for  writing  "portlanci  cement" 
with  a  ca])ital  "I',"  since  the  product  is  not  ma<le  in 
Portland,  Me.,  Portland,  Ore.,  nor  Portland,  I'.ntjland. 
The  association  recommends  this  ])ractice  to  mend)er> 
in  the  following'  paraj.;ra]ih  : 

The  emphasis  resnltino-  from  the  ca])italization  of 
the  letter  "]'"  contributes  to  the  erroneous  im])res- 
sion  so  prevalent  that  Portland  cement  is  all  made  by 
a  single  cor])oration — hence  such  fre(|uent  exjiressions 
as,  "Oh,  yes!  you  are  with  the  Portland  peo|)ie,"  or 
"What  is  the  address  of  the  Portland  t'ement  Com- 
pany?" The  word  "i'ortland"  is  ])roperly  to  be  con- 
sidered as  a  <pialifyinji;  adjective  used  to  distini^-uish 
a  kind  of  cement,  not  a  brand  of  cement  or  a  trade- 
mark. The  case  is  quite  similar  to  that  of  "macadam 
roads,"  where  the  wcjrd  "macadam"  has  become  a  com- 
mon adjective,  though  deri\c(l  from  Mac.Vdam,  the 
name  of  the  man  wlio  invented  this  type  of  road.  It 
is  l)elie\-e<l  that  departing  from  the  custom  of  capital- 
izing the  word  "portland"  will  do  much  to  correct  the 
]iresent    troid)lesoine    nnsconception. 

Trenton   Collegiate 

(Cniitimieil  from  paj^c  197) 

nasiinn,  boys'  and  girls'  dressing  ronnis  and  lavatories. 

The  floors  of  the  class  rooms  will  be  of  maple,  and 
all  interior  finishing  will  be  (ieorgia  ])ine.  The  floors 
of  the  corridors  will  be  of  reinforced  concrete  finished 
with  Terrazzo.  The  entrances  and  the  lavatories  in  the 
basement  will  also  be  floored  with  Terrazzo.  Stairs 
will  be  of  steel  with  mastic  treads.  The  steps  lead- 
ing to  the  entrance  will  be  of  reinft)rced  concrete. 

In   arranging  for  the  lighting,  jjrovision   has  been 
made   for  a  glass  area  of  S  ft.  x   17  ft.  in  each  class 
room.     The  heating  is  by  steam,  with  forced  fan  \. 
tilalion  and  tem|)eralure  control. 

The  building  has  been  so  designed  that  at  a  future 
date  wings  may  be  added  at  both  ends  without  disturb- 
ing the  arrangement  of  the  ])resent  structure. 

Architects  and  Contractors 

Schnltz  Hrothers,  of  Brantford,  <)nt.,  who  ha\e  been 
awarded  the  general  contract,  have  just  started  work 
on  the  buikling,  which  is  to  be  comi)lete(l  before  the 
«  nd  of  December  this  year,  b'ully  equiiijied  and  readv 
for  occu]>ancy  it  will  cost  :ibont  $70,00().  The  archi- 
tects  ;iri'    Mcvsrs,    .'~^.    I'..    ( 'i  n  in    »K'    Scui.    cif   Toirmi.r 

Indusln.il  ixp.iu^ion  i>  i,ni>ing  a  >iiort.igi-  ni 
houses  at  Trenton,  ()nt.  The  population  of  this  town 
has  been  doubled  within  the  last  six  months,  due  to 
the  construction  of  extensive  mauut'actnring  plants, 
and  the  matter  has  been  taken  in  hand  by  an  Indus- 
trial C  Onuniltee,  to  whom  i-oinmuiiii-.iii.  in^  ^lii.nl.l  1v,. 
atldressed. 


I  he  Cii^^oii   I  iiiislnicli'iri   I '.  ,iii|.,iii  •,  .   I.I.I,  Ii.,-   Im.ii   iii...r 
|>iir:ilc(l.   u  !lli   a  capital  «!'■ 
nal. 

'I'lic    (<iliiiii.ll     l.iiiiilMr    I  iiin|lany*.H    mill 

'•"!•.  li  '  "t'SUltinK  n 

^]  Kl.dllli 

'llu-   Standard    Cravol    Company.    Limited,    li 

ciirprirated.    with    •:    -■•  '       '    •■■i-irm     ■        • 

Kalis,  Ont. 

Mr.   I".  .\cil   IliDilii-.  arciiitc-cl,  of  .St.  Jf>lin.  .\.H.,  ha.<!  pri - 
pared  idans  for  a  larjije  sclioid  liuililinK  t..  !.<■  .ri..!...!  -.i   T   ., 
c:i-.i<r.  on  the  western  side  of  the  harli' 

Dr.   Howe,  of  the  I'niver.sity  of  Toronto,  in  o-upirali.a. 
with  llu-  Lanrentide  Company.  Ltd..  is  to  carry  out  a  snrvm 
of  the  cut-over  pidpvvood   lanil.^   for  tin-   C'ommision  ' 
servation. 

The  mtmicipaltly  of   liurnaby.   15. C..  has  received 

irnment  grant  of  $l.->.0(i((  for  work  on  the  P.arnct  Koad.  inu  i: 
i.'<  stated  that  nothing  will  lie  dono  on  the  road  until  av  '■nt.-i 
ncrr  lias  lieen  iirocnred. 

.\l  a  special  meeting  of  tin    ...,., ,  ,,  ,, iiv>illi. 

Out.,  recently,  a  resohition  was  passed  petitioninu  the  I'r.. 
vincial   (^-ivcrnmcnt   to  commence  w<irk  as  soon 
on  the  proposed  provincial  hiijhway. 

Work  is  hcinn  commenced  by  the  Shawinigan  Watir 
iK:  Power  Company  at  Three  Rivers.  Que.,  on  a  reinforced 
( imcrete  caisson,  no  feet  square  and  about  .10  or  60  feel  hi^-b. 
to  replace  wooden  cofferdam  and  piles. 

.Active  buildinR  work  is  reported  in  the   Earlscor 
Oakwood    section    of   tlie    city   of   Toronto.      .Vt    the   present 
time  over  fifty  up-to-<late  houses  are  in  various  M:\"-<  ■■<  -•■■• 
struction.  many  of  which  arc  nearly  completed. 

The    Hennepin    Minin.c;  Company.   Ltd.,  has   been   inc..r 
poratcd.  with  head  office  at   I'ort  Arthur.  Ont.     Boston  inter- 
ests are  behind  the  new  firm,  whicli  is  said  to  own  extensive* 
nn'nins  claims  in  the  Thunder  Hay  and  Rainy  River  districts. 

\    report    from    Banflf.   .Mtju.   states   that   the    Dominion 
liovernment   observatory  at    the   summit   of   Sulphur    \(oui! 
lain    has    lieen    struck    by    lishtninR    and    almost    comvletHv 
wrecked.     Tlie  stone  walls  of  the  liuihliujf  are  crack 
all  the  automatic  reeordiuff  instruments  destroyed. 

The  council  of  Steelton,  Ont.  contemplate  sinking  two 
|. ii.es  of  14  or  H!  inch  diameter  to  the  wells  for  their  water 
supply   and    have   taken    steps   to   ascertain    the   cost    of   the 
work.     .At  present   there   is  a   *'/j   inch   pipe  whicli   .\ 
supply   of   700  jjallons   per   minute.     A   scheme   i>   .iN 
Rested    whereby    Steelton    and    .Sault    Ste.     Mari. 
o|(erate   in  the  matter  of  water  supply. 

Tlio  earninKs  of  P.  Lyall  &  Sons  Constr 
Ltd.,   Montreal,   for   the   year   ended    .March   ;;i    : 
$!ll.>.44'.t,  an  increase  of  $riSO.SO.-..     Of  this  amouii;    - 
taken  to  write  down  munitions  plant  anil  e<|ui|>ment.  Icavinc. 
.ifler  providinj,'  for  bond  interest  and  sinking  fund,  $SW.,S99.  t,. 
carried  forward.     The  refHirt  states  that  there  is  a  larRe 
..^ii.iunt  of  buildin.:;  contracts  on  \y.\r  '      "     •      '  -   ' 
I'.isi  phis  commission  basis. 

The  estimateil  cost  of  operating  ilie  waterworks 
of    W'innipes.   Man.,   for   the  current   linancial   year  i> 
«".tl.l;i.  and   Ihc  receipts  are  estimated  at  $;oo.iHX>.     'I 
n.iiilitiir.-^   include  a  balance  of  $.S2.o«N>  for  well  exu  ■ 
which  has  hitherto  hceii  paid  otit  of  jtcner.. 
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timi.  However,  vvitli  this  anininU  im-hulecl,  tlic  cost  of  oinr- 
atini>-  will  only  be  about  the  same  as  last  year. 

The  tentative  plans  for  the  new  plant  which  tlie  Quaker 
Oats  Company  propose  to  erect  at  I'eterljoro,  Out.,  to  re- 
place the  one  destroyed  by  lire,  provide  for  an  eisht-storey 
factory  to  be  erected  at  an  initial  cost  of  $1,500, 000.  It  is  to 
be  a  conii)Osite  building,  includinir  Hour,  rolled  oats,  imffed 
rice,  and  other  mills,  with  elevators,  etc. 

Mr.  R.  S.  Lea,  consultin.g  engineer,  of  Montreal,  recently 
visited  the  city  of  ISrantford,  Ont..  at  the  request  of  the 
Brantford  Water  Commissioners,  for  the  purpose  of  investi- 
gating the  local  waterworks.  Mr.  Lea  has  been  engaged  by 
the  commissi(iners  to  make  a  report  upon  a  general  plan  for  a 
permanent  increase  ,in  the  water  supply  of  the  city  and  to 
ascertain  wliether  it  would  be  advisable  to  install  a  mechani- 
cal lllter.  A  large  expenditure  is  not  contemplated  at  the 
present  time,  but  i(  is  planned  to  go  ahead  as  soon  as  condi- 
tions warrant. 

At  a  recent  meeting  of  the  Greater  Winnipeg  Water  Dis- 
trict I'.oard  a  motion  was  presented  that  a  committee  ol  five 
citizens  be  a|)poinled  to  acl  with  a  similar  committee  of  the 
board  to  consider  the  advisability  of  closing  down  the  work 
on  the  different  contracts  on  the  district  until  after  the  war. 
The  resolution  was  not  passed,  it  being  pointed  out  that 
there  were  no  difficulties  in  carrying  on  the  work  which  could 
not  be  surmounted,  unless  something  unforeseen  cropped  uii. 
and  that  general  conditions  now  existing  did  not  warrant  the 
work  being  closed  down. 

The  Eaton  model  road,  extending  along  Dundas  .Street, 
from  the  C.P.R.  tracks  at  Lambton  Mills  to  the  Etobicoke 
River,  is  to  be  rebuilt.  In  1909  the  Eaton  road  was  con- 
structed as  a  model  type  of  good  road,  and  was  a  step  to- 
wards promoting  the  good  roads  movement.  The  great  in- 
crease in  traffic  has  rendered  it  necessary  to  reconstruct  the 
road  and  the  T.  Eaton  Company  has  oflfered  to  bear  00  per 
cent,  of  the  cost,  which  is  estimated  at  over  $40,000.  The 
York  County  Council  will  be  given  the  money  to  proceed 
with  the  work,  and  it  will  be  done  under  their  authority. 

Work  is  being  commenced  on  the  $:!,000,000  coke  oven 
plant  for  the  Dominion  Iron  &  Steel  Co.  at  Sydney,  N.S., 
for  which  the  H.  Koppers  Company,  of  Pittsburg,  Pa.,  are 
the  general  contractors.  The  plant,  which  will  consist  of 
120  ovens,  will  take  from  eighteen  months  to  two  years  tta 
complete,  but  it  is  expected  that  the  first  oven  will  be  ready 
for  use  about  March,  1918.  The  ovens  arc  on  the  same  prin- 
ciple as  those  now  in  use,  but  are  of  a  more  modern  and 
improved  type,  and  their  construction  will  be  supervised  by 
experts  of  the  By-Products  Coke  Company  of  Canada,   Ltd. 

.\  delegation  representing  the  Vancouver  Board  of  Trade 
has  laid  before  Premier  Borden  and  his  cabinet  an  extensive 
programme  for  the  future  development  of  the  port  of  Van- 
couver. They  urge  that  the  city's  waterfront  be  nationalized 
and  that  the  expenditures  for  future  improvements  and  ex- 
tensions be  borne  by  the  Dominion.  In  justification  of  their 
claims  they  point  out  that  Vancouver  has  a  registered  ton- 
nage equal  to  25  per  cent,  more  than  that  of  the  port  of 
Montreal,  a  harbor  accessible  to  shipping  for  twelve  months 
of  each  year,  and  a  movement  of  merchandise  in  and  out  of 
the  port  of  over  .$300,000,000  a  year,  including  the  value  of 
the  shipments  which  passed  that  way  en  route  to  Europe  and 
the  States  from  the  Orient.  In  addition  to  the  nationaliza- 
tion of  the  port  and  a  release  from  tlie  harbor  dues  now-  im- 
posed on  all  shipping  registered  at  tlie  liort,  the  delegation 
request  the  government  to  build  a  drydock,  to  cost  $;i, 500,000. 


I'.ni.  has  been  awarded  a  medal  by  llie  Italian  (.iovermnenf 
for  bravery.  I-ieut.  McGhie  was  formerly  with  the  Canadian 
Crocker-Wheeler  Company,  St.  Catharines,  Out.,  and  went  to 
b'rance  with  the  :i5th   Battalion. 

Mr.  .S.  S.  .Scovil,  I'.Sc.  who  for  the  lasttw'o  years  has 
lield  the  position  of  engineer  to  the  Dominion  Technical 
Board  in  connection  with  the  International  Joint  Commis- 
sion, has  been  granted  leave  of  absence  to  go  overseas  with 
the  Pioneer  Construction  ISattalion.  .Mr.  Scovil  had  formerly 
been  assistant  chief  en.yincer  of  the.  Manitoba  flydromctric 
Survey. 

Major  William  G.  Mackendrick,  president  of  the  Warren 
Bituminous  Pavement  Company,  of  Toronto,  has  been  ap- 
p<jinted  assistant  director  of  roads  on  the  general  headquar- 
ters staff  of  the  I'.riti.sh  army  in  I'Vance,  with  the  rank  of 
lieutenant-colonel.  He  has  been  in  l'"rance  for  the  past 
eighteen  months,  and  during  that  period  has  received  rapiil 
promotion,  b'irst  he  was  attached  to  the  Canadian  I'orps' 
headquarters  as  road  expert,  with  the  rank  of  captain.  In  a 
short  time  he  was  given  command  of  1,000  men,  and  last 
.Vovemlier  he  was  attached  to  the  British  headiiuarters  and 
appointed  deputy  assistant  director  of  roads.  His  latest  pro- 
motion gives  still  further  proof  of  the  estimation  in  which  his 
services  are  lield  bv   the  militarv  authorities. 


Personals 


Lieut.  ^V.  G.   McGhie.  a  graduate  of   t!ie   I'aculty  of  .\p- 
])lied    .Science    and     luiginecrin.g.     Ihiivcrsity    of    Toronto,    in 


Obituary 

Mr.  George  Sage,  of  Delhi.  Ont.,  well  known  in  that 
vicinity  as  a  carpenter  and  builder,  i)assed  away  recently,  at 
the  age  of  (il. 

Corporal  Charles  C.  Bruce,  of  borty-lifth  .Avenue,  Kerris- 
dale,  B.C..  is  ofticially  reported  to  have  died  of  wounds.  Cor- 
poral Bruce  was  formerly  employed  as  chief  draughtsman 
with  Stanley.  Mitten,  (iillingham  &  Co..  a  Vancouver  firm  of 
architects. 

Mr.  .A.  1\.  Pinsonault,  consulting  engineer,  Montreal,  died 
suddenly  on  May  24  at  the  Homeopathic  Hospital,  Montreal, 
aged  08.  He  was  at  one  time  engineer  on  the  construction  of 
the  LC.R.,  and  later  was  on  the  engineering  staff  which  laid 
the  C.P.R.  line  on  the  north  shore  of  Lake  .Sui>erior,  During 
subsequent  years  he  engaged  in  consultation  work,  mainly  in 
connection  with  railway  projects. 

Mr.  James  Spelman,  president  of  the  John  S.  Metcalf 
Company,  Ltd.,  engineers  and  grain  elevator  contractors,  died 
on  May  27,  after  a  few  days'  illness,  at  hi  residence  in  Mont- 
real, aged  56.  Death  was  due  to  pneumonia.  Mr.  Spelman 
was  an  authority  on  the  design  and  construction  of  grain  ele- 
vators, and  his  linn  have  drawn  plans  for  several  of  the  larg- 
est elevators  in  Canada,  notably  in  Montreal  and  St.  John. 
He  recently  returned  from  Australia,  where  he  was  in  con- 
sultation with  the  governments  in  reference  to  building  a  sys- 
tem of  elevators.  The  firm's  activities  also  extended  to  Great 
Britain  and  Russia.  Mr.  Spelman  was  elected  a  member  of 
the  Canadian  Society  of  Civil  Engineers  in  1003.  and  read  a 
jiapcr  on  grain  elevators  before  the  society. 

Mr.  V.  J,  Robinson,  formerly  Deputy  Minister  of  Public 
Works  for  Saskatchewan  and  chairman  of  the  Saskatchewan 
Highways  Commission,  died  suddenly  on  the  evening  of  May 
2(),  at  the  Queen's  Hotel,  Toronto,  while  he  and  his  family 
were  on  their  way  from  Vancouver  to  St.  Thomas.  The  late 
Mr.  I^obinson  graduated  from  the  School  of  Practical  Science. 
Toronto,  in  1895,  and  shortly  afterwards  went  west,  where  he 
entered  the  service  of  the  Government  of  the  Northwest  Ter- 
ritories, and  became  Director  of  Surveys.  Upon  the  organiza- 
tion of  the  Provinces  of  Alberta  and  Saskatchewan  he  was 
appointed  Deputy  Minister  of  Public  Works,  and  later  chair- 
man of  the  Highways  Commission.  He  retired  two  years  ago, 
owin.g  to  illness,  and  had  been  living  out  at  the  Pacific  Coa>t. 
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^^^              .                           i  "B^^     esT««iisun  was      ^  i>f  the  striij^jfjle  tVir  one  ^year  mf>rc,  let  aloiu;  three  "T 

^'    ^          A-— <%  f^m  I   P^^   ^                    W  ''^■<''  "lust  needs  involve  further  readjustments  in  our 

M^^T^II^ll      I  W\W^m^f\¥^^\  f-itus,  nationally  and  individually.    The  lonjjcr  it  lasts. 

II    «|ILI.^K^^^  I   mwm^l  Jl    II  '''^  louder  the  call  for  a  more  c<;roplctc  natjonaliza- 

^L^^A**'  A  ^     ^*'\^A  \A  liiiti  and  more  potent  changes  in  our  mode  of  living 

*^ Engineering  Review         ' '"'        *    * 

A  retrospect  of  the  past  well-nigh  three  years,  as 

Published  Each  Wednesday  by  i.ir  as  this  country  is  concerned,  shows  hut  little  change 

ulTr»M   r*     \/f  A/"-!  tr  A  XT    l  T\ylfTl7rt  '"  ^^^  condition- of  our  industrial  life.    True,  trade  has 

MUljrt   l>..   M At^LtlA IM ,  l^lMllliU  ,  xpanded,  industry  in  some  lines  developed,  in  others 

HUGH  C.  MacLEAN,  Winnipeg,  President.  l)ecomc  minimized,  but  on  the  whole,  there  is  no  evi- 

THOMAS  S.  YOUNG,  General  Manager.  deuce   to   show   that   war   circumstances   have   rebuilt 

HEAD  OFFICE  -  347  Adelaide  Street  West,  TORONTO  tde   plane  of  industrial   activity.     The  war,   in   many 

Telephone  A.  2700  respects,  seems  to  have  been  taken  as  an  incidental. 

as  a  passing  event,  calculated  to  cause  a  flutter  for 

MONTREAL  -  Telephone  Main  2299  -  119  Board  of  Trade  the  time  being,  but  of  no  consequent  moment.      No 

WtNNII'EG  -  Tel.  Garry  s-if)  -   Elccirii-  Railway  ("hambcrs  doubt  the  monotony  of  a  drawn-out  Struggle  has  served 

VANCOUVER     -     Tel.  Seymour  2013    -     Winch  Building  to  detract  from  the  advantages  such  a  struggle  may 

NEW  YORK  -  Tel.  3108  Beekman   -   1123  Tribune  Building  have  in  national  life. 

CHICAGO  -  Tel.  Harrison  5351   -   1413  Gt.  Northern  BIdg.  Tn  the  past  there  has  been  too  much  temporizing, 

LONDON,  ENG. 16  Regent  Street  S.W.  too   many  makeshifts:   no   steady  course  of  develop- 

— — ~~ ment  has  been  worked  out.    Witness  many  events  in 

SUBSCRIPTION  RATES  the  past  three  years  or  the  present  political  turmoil. 

Canada  and  Great  Britain,  $2.00.    U.  S.  and  Foreign,  $3  00.  Whatever  the  past  may  have  developed,  however,  the 

Single  copies  10  cents  future  can  remedy,  and  the  thoughts  of  a  three-year 

~;    :    T^           I       '                    ;:                                ~.  war  to  be  vet  waged  is  surclv  a  stimulation  to  activity 

Authorizfd    by    the    Postmaster    General    for    Canada,    for   transmission        „,ij  'i  ••  .■'         ..         -n  ■  .  " 

as   second   class   matter.  'Tid    tO    quIck    orgailizmg    thought.        The    war    has    de- 

Entered  as  second  class  matter  July  istii.  1914,  at  the  Postoffice  at      veloped  Organization  to  an  extent ;  it  has  revised  the 

Buffalo.  N.   Y.,  under  the  Act  of  Congress  of  March  3,  1S79.  .,,„*U l„    „„  i  j't'  c    i    i.  j  cc.    • 

! : methods  and   conditions  of  labor,   made  efinciency  a 

Vol.  31  June  13,  1917  N«.  34  watchword,  but  in  the  vast  occupations  and  interests 

_  ^^  ^_^^  people  the  war  has  not  stirred  action  or  stimu- 

Principal  Contents  p.^e  'ated  incentive. 

,.  1      .    I  .               Incalculable  benefit  can  be  derived  from  this  war 

ill  every  line  of  endeavor,  but  also  incalculable  harm 

I  wo  Wcll-arrai.ged   M,.n.m«  .ni.I  .StnraRe  Plants   IJuiM  „,ay  result.     Industry  may  take  on  a  new  cloak  that 

13  Storey  Factory .".I.;     ^^111  give  it  more  permanent  and  lasting  influence -if 

I'rolonKcd  Fhii-Slali  Tests  510     action  is  Spurred.     In  the  past,  our  intentions  were 

Deiiartiiuiit  of  Mines  is  niiiriiiininK  Road-making  \  good,  but  that  was  as  far  as  it  went.     The  need  of 

tie  of  Canadian  Rock planning  for  three  to  four  years  of  war,  however,  calls 

British    Columbia   (lay    Plants    Have    Great   Variety     .1  f"*"  "V'''^  spirited  action  while  there  is  yet  time.      Pre- 

High  Grade  Materials WM     paration  must  be  on  a  long-time  basis  which  means  a 

I  D  11-       c.    I  T-,        1     .  11  •■  -o,      permanent  basis.    The  economists  tell  us  that  we  will 

Large   Rolling  Steel   Door  Inslal  atioii    521      r, ^    .  „f  .1  •  1.      '    j        ...•  i^i         1 

come  out  of  this  war  a  changed  nation.    The  changes 
street  Widening  to  Meet  Trafiie  Demands  523     ^ill  afTect  every  angle  of  our  national  life  and  our 

Faelors    Limiting   the    Production   of   Riveted    Work    ..      525       industrial   relations   no   less.      Now   that   the   war   pro- 
\aciiiini  Street  Cleanins  in  Western  Cities .52(1      niises  to  be  long,  it  is  time  to  buck  up  and  retrieve  past 

I'racticalKinis  for  the  Coniraetor .127     <iefidencics  that  .idequatc  preparations  be  made  for  the 

,,.,,.       ,  ,  cli.iiie-es  that  are  luMiiid  to  come. 

i\laiiil\-   (  oiislnu-lior.al    .'■.20 

«  *  * 

\  Just   how  has  construction   fared?     We  arc  afraid 

the  possibilities  have  scarcely  been  realized.  In  many 
respects  our  methods  of  dealing  with  construction 
work  have  not  been  adapted  to  the  new  situation — in 
many  lines  construction  has  experienced  as  great  a  dc- 
I)rcssioii  as  ever  known.  Many  projects  were  earlv 
ill  the  war  drojiped  with  an  idea  of  economy.  Rut 
only  a  short  war  period  was  figured  on.  Construe 
tion,  however,  for  a  long  pcrie>d  cannot  be  delayed 
without  permanent  injury,  and  now  that  a  long  war 
seems  possible,  there  is  presented  an  opportunity  for 
a  revival.  It  must  be  remembered,  however.  tJiat  in 
reorganizing  the  whole  industrial  field  ar.d  er 
and  construction  in  |)articular.  at  this  time, 
many  factors  that  must  be  considered.  Unstable  mar- 
kets, uncertain  shipments,  doubt  regarding  the  actions 
of  our  national  government,  all  these  imjHise  diflficulies 
that  require  the  relinquishment  of  conventional  meth- 
ods.    These  new.  in  fact  radical,  conditions,  call  for 


There  is  Yet  Time  to  Prepare  for  a  Long  War 

As  the  war  eontimies  from  luontli  to  month,  il 
eJearly  demonstrates  the  foibles  and  frailties 
(if  liuniaii  opinions.  \'arious  authorities  have 
striven  to  foresee  the  <?iid  of  hostilities  and  to 
lieteniiiiie  the  time  when  i)eacc  will  be  restored.  These 
prophesies  have  covered  every  interval  of  time  from 
a  few  weeks  to  many  years.  The  general  liojie  that 
this  year  would  mark  the  end  seems  doomed  to  be 
liisiielled.  Recent  events  forelnuU'  the  war's  extension 
beyond  this  year  at  any  rate.  Just  how  much  longer, 
no  one  can  say,  but  no  iininediate  let-iii)  is  in  i)rosj)ect. 
The  Ignited  States  (loveriiment,  in  making  its  pre- 
paration for  war,  speaks  of  three  to  five  years  as  the 
ultimate  duration.  If  this  jieriod  is  suggested  with 
any  authority,  and  events  ^^eeni  to  substantiate  the 
(ipiiiidn,  it  is  pregnant  with  meaning.     The  extension 
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an  abandonment  of  old  ideas.  The  pre-war  methods 
must  not  be  allowed  to  jeopardize  the  benefits  that  may 
be  derived  from  quick  action  now.  Organization  of 
equipment,  methods  and  labor  are  essential.  New  de- 
vices, new  systems,  must  be  substituted  for  standard 
practices.  These  things  should  have  been  done  months 
ago,  but  the  need  is  more  pressing  now  that  the  war 
gives  indications  of  prolongment.  Let  contractors  and 
engineers  get  busy  and  ])lan  for  this  long  struggle 
while  the  time  is  yet  ripe. 


U.S.  Technical  Organizations  Heartily  Co- 
operate in  War 

IF  one  may  judge  by  the  expressions  of  loyalty  to 
and  promises  of  co-operation  with,  their  president, 
on  the  part  of  the  many  technical  organizations 
in  the  United  States,  the  sentiment  in  favor  of 
abandoning  their  policy  of  neutrality  finds  almost  uni- 
versal favor  in  that  country.  It  is  an  old  warning 
to  beware  of  the  patient  man  when  he  finally  loses 
patience,  and  there  is  good  evidence  that  the  United 
States  is  preparing  to  lend  vigorous  assistance  to  the 
allies  in  their  struggle  for  freedom  and  civilization. 

From  the  least  significant  to  the  largest  and  most 
important,  the  technical  societies  of  thai  country  ap- 
pear to  have  come  forward  spontaneously  to  offer  their 
unqualified  aid  to  the  president.  That  is  the  first  step 
towards  getting  re-sults,  and  it  is  to  be  hoped  President 
Wilson  will  show  ,a  proper  appreciation  of  the  possi- 
bilities underlying  these  offers.  No  doubt  he  will  do 
so,  for  the  United  States  Government  has  given  un- 
mistakable proof  already  that  it  means  to  take  a  real 
part  in  the  struggle.  This  is  shown  in  the  appointment 
of  one  of  their  biggest  engineers  to  have  charge  of 
national  shipbuilding  work,  the  appointment  of  a  food 
controUer.  the  immediate  co-operation  of  the  navy,  and 
in  many  other  ways.  These  are  evidences  of  co-opera- 
tion that  Canada,  as  part  of  the  British  Empire,  joy- 
fully recognizes  as  an  official  guarantee  of  the  innum- 
erable unofficial  assurances  of  good-will  and  sympathy 
with  which  we  have  been  regaled  during  the  past  two 
and  a  half  years. 


Ontario   Government  Advocates   Architec- 
ture in  Bridges 

THE  value  of  good  appearance  in  structures  is  a 
matter  that  is  receiving  more  and  more  atten- 
tion nowadays.  It  is  recognized  that  the  ap- 
plication of  architectural  adornments  to  a  utili- 
tarian design  is  a  paying  proposition  and  not  a  waste 
of  money.  Bridges,  no  less  than  buildings,  come  un- 
der this  category,  and  the  tendency  is  to  design  them 
alwng  lines  that  will  appeal  to  the  sense  of  good  taste. 
Bridges  can  be  made  handsome  and  in  keeping  with 
the  surroundings  with  very  little  effort.  The  cost 
is  small  in  comparison  with  the  improved  ajjpearance. 
The  Highways  Department  of  Ontario  is  alive  to  the 
need  of  better-looking  bridges,  and  is  urging  the  coun- 
ties and  townships  to  build  bridges  that  will  be  ex- 
amples of  beauty.  The  Department  believes  that  such 
structures  may  cjuite  readily  be  constructed  at  little 
extra  expense  and  in  many  cases  at  no  additional  cost. 
It  has  handed  us  the  photographs  reuroduced  here- 
with as  illustrating  bridges  that  are  considered  models 
for  Ontario  bridge  builders.  Although  those  shown 
in  the  cuts  are  not  located  in  Ontario,  they,  in  the 
opinion  of  the  Highway  Department,  are  examples  of 


lipcs  of  attractive  bridges  recommended  by  ( >    ■ 
Highways  Department 

what  might  well  be  copied.  The  three  bridges  shown, 
while  of  different  sizes,  show  the  same  aesthetic  treat- 
ment, which  is  both  effective  and  inexpensive.  Relief 
from  the  i)lainness  of  solid  concrete  is  effected  by 
simply  panelling  and  giving  the  panels  a  pebbled  sur- 
face. This,  combined  with  plain -^  end  posts,  is  con- 
sidered very  effective  and  adds  practically  nothing  to 
the  cost.  Attention  is  also  drawn  to  the  neat  and 
substantia!   ;!|->nrri,-irh  guard  rail. 


Will  Test  Moisture  Content  of  New 
Buildings 

Acting  in  co-operation  with  the  Forest  Products 
Laboratories  of  Canada,  Montreal,  some  contractors 
have  taken  stei)s  to  test  by  means  of  a  hygrometer  the 
moisture  in  the  air  of  new  buildings,  so  as  to  determine 
whether  the  buildings  are  sufficiently  dry  for  the  plac- 
ing of  fine  interior  finish,  without  liability  to  damage 
from  the  absorption  of  moisture  by  the  walls.  One  of 
the  contractors  has  also  made  measurements  of  moist- 
ure in  kiln-dried  material  for  the  interior  finish,  check- 
ing up  the  drying  conditions. 


In  several  sections  of  the  United  States  there  seems 
to  be  developing  a  more  satisfactory  labor  conditioTi. 
This  is  probably  due  to  the  completion  of  many  of 
the  European  war  contracts  which  have  resulted  in  a 
release  of  labor  that  may  now  find  employment 
other  channels. 


The  steel  sash  for  the  Montreal  Technical  School, 
Sherbrooke  Street  West,  ^lontreal,  will  be  supplied  by 
the  A.  B.  Ormsby  Company,  Ltd. 
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Two    Well- Arranged    Mixing    and    Storage 
Plants    Build    Twelve-Storey    Factory 

Flat  Slab,  Reinforced  Concrete  Building  for  T.  Eaton  Co.,  Toronto — 
Steel    Cored    Columns — Mixing    and    Aggregate    Storage    Equipment 


A(  AKl'.l'UI.LN'  laid-oiit,  w  I'll-plamicd  slmagt.- 
and  Cfjiicretiii};  plant,  desifjtied  fur  ra])id  opera- 
tion; is  a  feature  of  the  construction  of  the 
tvvclve-storcy.  reinforced  concrete,  flat-slab  fac- 
tory huildinjT,  heing^  erected  for  the  T.  I'-aton  Company, 
Limited,  on  Alice  Street,  Trinity  S(|viare,  and  Down- 
ey's 1-anc,  'i'ordntd.  This  jjlant,  uhile  capal)le  of  erecl- 
\ug  the  Iniilding  in  shurt  t>rder  under  normal  condi- 
tions, was  severely  handicapped  by  the  shortage  (jf 
su])plies  and  irregular  shipments.  Consequently  the 
speed  planned  by  the  contractors  did  not  materialize 
to  such  an  extent  as  was  antici[)ated.  I'rogress  is, 
however,    being   made    as    fast    as    conditions    ])ermit. 


The  factory  will  be  twelve  storeys  high  with  the  base- 
ment under  a  portion  of  the  building  only.  The  first 
floor  level  is  5  ft.  below  grade  and  the  storey  heights 
are  14  ft.,  with  the  exception  of  the  basement,  which 
has  a  13  ft.  clearance,  and  the  first  two  storeys,  which 
have  a  height  of  15  ft.  Over  10,000  cubic  yards  of 
concrete  and  1,500  tons  ot  structural  steel  will  be  in- 
volved in  the  construction.  The  short  arm  of  the 
building  abuts  against  an  existing  12-storey  factory, 
the  end  wall  of  which  will  be  removed  to  provide 
free  access  between  the  two  buildings.  Across 
Downey's  I^ane  a  bridge  is  being  built  to  connect  the 
new  building  witli  an  adjoining  one. 


The  factory  for  the  T.  Katon  Company  will  be  a  12  storey  flit  slab  reinforced  concrete  buildinit.    This  illiKtratlon  shows  the 
derrick  tower  and  brick  hoist.    Forming  is  proceeding  on  the  tenth  storey. 


and   I  lie  concrete  skeleton   will   be  entirely  poured  in 
the  course  of  another  two  or  three  weeks. 

The  building  is  K-shaped,  twelve  storeys  high,  with 
the  two  outside  arms  of  the  L  measuring  227  ft.  93'j 
ins.  and  165  ft.  11  ins.  on  Alice  Street  and  Downey's 
Lane  respectively.  The  two  short  faces,  fronting  on 
Trinity  Square,  are  127  ft.  4  ins.  and  (>+  ft.  Ij^  ins. 
long.    The  width  of  both  wings  is  slightly  over  100  ft. 


The  design  has  been  carried  out  according  to  the 
flat-slab  system,  with  circular  columns,  flaring  capi- 
tals and  drop  heads.  The  typical  bay  is  20  feet  square. 
Floor  slabs  are  very  heavy,  es|)ecially  the  second 
floor,  which  measures  11 J  i  ins.  with  IJ.'i  in.  linish. 
This  floor  is  designed  for  a  live  load  of  350  lbs.  per 
s(iuare  foot.  The  third  floor  slab,  9  ins.  thick,  is  de- 
signed for  250  lbs.  per  square  foot,  while  the  typical 
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floors,  7^  ins.  in  depth,  are  designed  to  hear  150  lbs. 
per  square  foot.  A  special  feature  of  the  building  is  the 
fact  that  the  columns  are  steel-cored,  the  entire  load 
being  borne  by  the  steel.  This  is  necessary  to  keep 
the  lower  column  diameters  within  reasonable  limits. 
The  location  of  the  building,  in  the  centre  of  a 
busy,  down-town,  mercantile  district,  considerably 
complicated  the  handling  of  construction  materials. 
There  being  no  railway  facilities,  all  materials  had 
to  be  hauled  to  the  site  by  wagon  or  motor  truck. 
As  the  building  adjoins  streets  or  existing  buildings  on 
all  sides  and  as  it  occupies  the  full  extent  of  the  site 
to  the  street  line,  the  location  of  a  construction  plant 
was  consequently  hampered.  The  only  open  ground 
was  a  small  vacant' lot  opposite  the  new  building,  and 
this  was  used  for  storage  of  lumber,  reinforcing  steel, 
etc.  In  designing  the  construction  plant,  the  situation 
was  further  complicated  by  the  necessity  'of  keeping 
adjoining  streets  open  for  trafific.  Alice  Street,  being 
a  through  street,  had  to  be  kept  clear,  besides  which, 
the  service  conduits  near  the  road  surface  prevented 
the  installation  of  a  mixing  jilant  on  this  side,  fiwing 
to  the  inability  to  procure  the  jjroper  depth  for  its 
location.  The  Trinity  Square  side  was  thcrelore  se- 
lected as  a  suitable  location  for  the  mixers  and  stor- 
age bins,  while  steel,  lumber,  brick  and  sfmilar  ma- 
terials were  handled  from  Alice  Street.  Even  on 
Trinity  .Square,  a  narrow  thoroughfare,  the  proximity 
of  the  building  to  the  roadway  and  the  necessity  of 
maintaining  a  wagonway,  added  difficulties  to  the  de- 
sign of  a   pl;nit  of  suitable  ca])acity. 

Two  Mixing  Plants 

Two  separate  mixing  plants  are  being  made  use 
of.  This  enables  this  work  to  be  carried  out  more 
expeditiously  than  with  one,  since  the  area  to  be 
covered  is  quite  large.  At  the  same  time  the  total 
required  capacity  of  the  plant  is  divided  into  smaller 
units  which  avoid  blocking  the  street,  as  would  be 
the  case  with  a  single  large  plant.  Furthermore,  there 
is  sufificient  duplication  to  prevent  an  absolute  shut- 
down from  delays  or  accidents  to  the  plant.  The  com- 
bined capacity  is  about  400  to  500  cubic  yards  per 
ten-hour  day.  Delays  in  delivery  of  steel,  however, 
prevented  the  plant  from  being  operated  at  this  rate. 

The  two  plants  are  identical  as  to  principle  and 
lay-out,  differing  merely  in  their  capacity.  They  are 
of  the  gravity  bin  type,  each  involving  storage  for 
sand,   stone   and   cement,   with   approved   methods   of 
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Plan  view  of  one  mixing  and  storage  plant. 

mixing  and  handling.  The  arrangement  o\  the  various 
elements  is  such  as  to  avoid  as  much  manual  handling 
as  jjossible  by  using  gravity  flow  of  materials  to  the 
mixer  with  mechanical  loading  of  the  bins  and  distri- 
bution of  the  concrete.  Concrete  is  furnished  to  tow- 
ers and  thence  delivered  by  spouts  or  buggies.  A  des- 
cription in  detail  of  the  larger  plant  will  apply  to 
the  other  in  almost  every  respect. 

Aggregate-Handling  Arrangement 

The  mixer  is  located  well  below  grade  so  as  to  se- 
cure sufficient  depth  for  gravity  flow  of  materials.  A 
cement  shed  and  aggregate  bin  are  provided  for  stor- 
age. Surplus  aggregate  is  also  maintainert  in  open 
piles.  The  cement  shed  has  a  capacity  of  1,500  barrels 
in  bags.  Accommodation  for  as  much  more  cement 
is  provided  on  the  ground  floor  of  the  building.  -The 
storage  bin  is  divided  into  two  compartments,  one  for 
crushed  stone  and  the  other  for  pit-run  sand,  the  capa- 
city of  the  stone  bin  being  twice  that  of  the  sand  bin. 
A  sump  in  the  roadway,  with  a  large  capacity  hop- 
per, covered  with  a  pair  of  trap  doors,  receives  both 
sand  and  stone  from  bottom-dump  wagons.  A  bucket 
and  tower  is  used  to  lift  the  aggregate  from  the  road 
hopper  to  the  top  of  the  storage  bins  and  discharge  it 
through  a  chute  to  the  proper  bin.  The  material  is  de- 
flected to  the  proper  compartment  by  a  hinged  board 
tongue  at  the  mouth  of  a  forked  chute  with  one  leg 
in  each  bin.  A  manually  controlled  gate  on  the  road 
hopper  drops  the  charge  of  material  to  the  hoist  bucket. 
The  sump  and  hopper  have  a  capacity  of  five  wagon 
loads  or  about  15  cubic  yards.  This  enables  a  num- 
ber of  wagons  to  dump  without  the  necessity  of  im- 
mediately hoisting  the  materials, to  the  bins.  Immedi- 
ate hoisting  is  not  always  possible  since  only  one  hoist 
engine  is  used  to  operate  both  the  aggregate  hoist 
and  the  mixed  concrete  hoist. 

The  bins  are  built  of  2  x  10  inch  planks  with  6  .x  6 
inch  vertical  wales  spaced  at  about  3  ft.  centers  and 
braced  with  longitudinal  and  transverse  tie  rods.  For 
this  plant  the  capacity  is  500  tons  of  stone  and  250  tons 
of  sand. 

Concrete  Placed  by  Towers 

.Spouts  from  the  bottom  of  .the  bins,  controlled  by 
gates,  direct  the  sand  and  stone  to  a  measuring  box 
arranged  to  give  a  1 :2  proportion.  A  gate  drops  the 
charge  into  the  loaditig  hopper  of  a  half-yard  mixer. 
The  concrete  is  carried  in  bags  from  the  storage  shed 
and  the  water  is  measured  to  a  pivoted  barrel  beside 
the  mixer.     The  mixer  is  electrically  driven.     It  is  lo- 
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calcd  WL-II  helijvv  grade  <.(>  as  to  secure  the  depth  neces- 
sary for  gravity  flow  of  aggregate  from  the  bins.  The 
mixed  concrete  (hiinjjs  to  a  hoist  bucket  and  is  raised 
by  tower  and  distributed  by  gravity  chute  or  buggy 
to  the  point  where  pouring  is  going  (jn.  The  tower 
was  increased  in  height  as  the  progress  demanded,  the 
final  height  being  225  ft.  Under  normal  c(jnditions,  a 
half-yard  batch  was  raised  every  sixty  seconds  or  less. 
A  single  two-drum  hoist  engine  serves  to  drive  the 
buckets  of  both  the  concrete  tower  and  the  aggregate 
tower. 

Second  Plant  is  Smaller 

The  other  mixing  plant  is  similar  to  the  one  just 
described,  but  smaller.     It  includes  a  road  sump,  bins 


Concrete  is  being  spouted  from  tower.     \l  ih-   !ii;lU  are  tiie  aggregate 
tiins  and  loading  tower  of  one  mixing  plant. 

of  similar  type,  tower  for  filling  them,  and  tower  for 
the  mixed  concrete.  The  concrete  shed  has  a  capacity 
of  1,500  barrels  in  bags,  and  the  stone  and  sand  bins 
are  capable  of  holding  150  and  75  tons  respectively. 
For  the  foundation  piers  and  some  of  the  slabs, 
chutes  were  employed  for  pouring  the  concrete.  On 
the  majority  of  floors,  however,  buggies  were  found 
of  greater  advantage.  The  chutes  required  a  great 
deal  of  shifting  when  i)ouring  a  large  area,  like  a  floor. 
F"or  portions  of  the  building,  like  the  piers,  where  the 
dejjth  was  large  and  the  area  relatively  small,  the 
chutes  were  more  economical.  The  chutes,  largely 
of  a  trussed  ty])e,  were  supported  on  low  frame  towers 
and  trestles.  During  the  winter,  it  was  found  that 
placing  of  the  concrete  with  chutes  was  not  alto- 
gether satisfactory.  It  became  very  chilled  and  if  at 
all  stitt  refused  to  go  through  the  chute  properly. 

Derrick  Tower  and  Brick  Hoist 

Timber,  forms,  brick,  steel,  etc.,  are  all  handled  on 
the  Alice  Street  side  by  a  brick  hoist  and  a  derrick 
tower.  The  derrick  tower  which  carries  a  stiflf  leg 
on  its  upper  platform  is  also  provided  with  a  cage 
operated  by  a  hoisting  engine.  Altlmugh  this  tower 
is  not  Cijustrncted  of  heavy  timbers,  due  to  the  method 
of  framing,  it  has  proved  stable  under  heavy  loads, 
often  amounting  to  a  7-ton  steel  column  i.  ic.     The 


brick  hoist  is  of  the  balanced  double-platform  type. 
Small  stiff  legs  and  hand-operated  builders'  hoists 
complete  the  complement  of  handling  apparatus.  There 
is  a  p(jrtable  electric-driven  wocjdworking  outfit  which 
frames  all  the  form  work  on  tiie  job. 

The  foundation  ])iers  are  4  ft.  square,  tapering  into 
spread  mattresses  16  ft.  square  by  4  ft.  high,  to  dis- 
tribute the  load.  They  rest  on  firm  clay  close  to  rock. 
The  excavation  for  the  piers  was  done  by  hand  labor. 
A  steam  shovel  performed  most  of  the  bulk  excavation. 

Columns  are  Steel  Centered 

The  columns  (jf  the  first  eight  storeys  are  steel- 
cored  to  keep  the  diameters  to  a  minimum.  The  cores 
are  of  heavy  Bethlehem  sections  and  were  erected  in 
two-storey  lengths  by  gin  poles  and  derricks.  The 
steel  is  designed  to  carry  the  entire  load.  It  is  fire- 
prot)fed  with  concrete,  reinforced  with  expanded  metal 
and  longitudinal  steel  and  moulded  to  produce  circular 
coluiuHs  with  flaring  capitals.  Riveted  lug  angles 
serve  to  transmit  the  slab  loads  into  the  cores.  A 
total  of  1,500  tons  of  structural  steel  is  used  alto- 
gether. The  columns  of  the  upper  four  storeys  are 
of  concrete  withctut  cores,  reinforced  with  syjiral  and 
longitudinal  steel. 

The  rough  slalis  vary  in  thickness  from  J'/i  ins. 
to  llj'j  ins.,  depending  on  the  designed  live  load, 
which  ranges  from  150  lbs.  per  sq.  ft.  to  350  lbs.  per 
sq.  ft.  The  finish  floors  on  the  first  and  second  floors 
are  l^j  in.  cement;  on  the  remaining  floors  1  in.  rough 
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icrete  and  1^4  i"-  majile 


X  4  in.  sleepers.    T!u- 


I'he  columns  are  steo!  ^(ireii.  ttu'  sti  1 1  liking  the  entire  load.    The 

canvas  curtains  at  ttie  bottom  of  the  illustration  pro 

tect  concrete  during  cold  vvcalhcr. 


drop  heads  measure:  second  fl. 
(>  in.;  remaining  floors,  5  in. 


n. :  third  floor, 


Successful  Winter  Operations 
A  great  deal  of  the  work   was   performed   during 
the  severe  weather  of  the  past  winter  without  any  mis- 
haps.    During  the  cold  weather  the  newly  poured  con- 
crete   in    the    structure    was    protected  by  tarpaulins 

(Continue«l  oo  page  S?2' 
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Prolonged   Flat    Slab    Tests 

Results  of  Experiments  with  Heavy  Loads  Over 

a  Year  Period  Modify  Existing  Ideas 

Relative  to  Stresses 

AS  few  results  of  long  time  tests  on  i-einft)rced- 
concrete  buildings  under  heavy  load  have 
hitherto  been  reported,  the  conclusions  derived 
as  a  result  of  such  experiments  on  a  building 
in  Chicago  are  of  interest.  In  consequence  of  these, 
new  ideas  relative  to  stresses  in  such  buildings  have 
been  developed.  Before  the  present  Chicago  flat-slab 
ruling  came  into  force,  each  designer  was  required 
to  satisfy  the  building  department  that  the  design  was 
ample  and  the  tests  herein  recorded  were  devel<j])ed 
to  meet  this  requirement.  Mr.  A.  R.  Lord,  consult- 
ing engineer,  (if  Chicago,  carried  out  these  tests  on 
the  Excelsior  Motor  Company's  building,  a  six-storey 
structure  measuring  673  ft.  long  by  80  to  138  ft.  wide, 
constructed  on  the  four-way  rcinforced-concrete  flat 
slab  system. 

The  main  points  brought  out  by  Mr.  L.ird's  tests 
are-  that  stresses  in  the  steel  during  the  last  four 
months  of  the  test  show  practically  no  change,  con- 
crete deformations  show  progressive  increase,  the  aver- 
age increase  being  much  more  marked  in  the  first  five 
months  than  in  the  last  seven,  and  that  a  shifting  of 
the  resisting  moment  occurs  during  the  first  si.x 
months,  the  stresses  adjoining  the  colunms  decreasing 
and  those  at  the  center  increasing,  with  an  increase 
in  the  total  moment,  which  averaged  10  per  cent,  for 
the  first  eight  months,  with  no  increase  thereafter. 
Both  steel  and  concrete  stresses  at  the  end  of  the  year 
were  less  than  were  anticipated  under  the  Chicago  rul- 
ing governing  flat  slab  design,  and  were  also  less  than 
what  previous  extensometer  tests  had  led  one  to  expect. 

Details  of  the  Test  Slab 

The  tests,  which  extended  over  a  period  of  slightly 
more  than  a  year,  were  api^lied  to  an  exterior  panel  on 
the  sixth  floor  of  the  building  mentioned.  The  col- 
umns on  this  floor  were  the  smallest  and  the  effective 
span  was  the  greatest.  The  panel  measured  25  ft.  by 
26  ft.  A  service  wing  containing  the  elevators,  toilets 
and  washrooms  for  the  building  projected  from  the 
panel  immediately  adjoining  the  test  panel.  The  slab 
reinforcement  was  of  the  four-way  type.  One-third 
of  the  slab  rods  in  each  direct  band  were  carried 
through  at  the  column  and  la])ped  without  being  bent 
up  to  take  tension.  All  the  diagonal  bars  were  bent 
up.  The  slab  was  designed  to  J)e  9}^  ins.  thick,  but 
actually  measured  a  uniform  10  inches  in  thickness 
practically  throughout  the  building.  The  slab  steel 
at  the  column  was  not  raised  to  take  advantage  of 
this  increased  thickness,  however.  The  interior  drops 
were  9  ft.  x  9  ft.  at  their  lower  .surface  and  6  ins.  thick, 
with  the  edges  beveled  to  10  ft.  6  ins.  x  10  ft.  6  ins.  at 
the  bottom  of  slab.  The  wall  drops  were  of  corres- 
ponding 'size,  but  only  4  inches  thick.  The  exterior 
walls  were  of  concrete  9  inches  thick  and  3  feet  high 
above  the  floor.  The  wall  columns  were  6  ft.  6  ins. 
wide  by  1  ft.  6  ins.  thick  at  the  centre.  They  were  re- 
inforced with  sixteen  J4"inch  diameter  rod.s  14  ft.  6  ins. 
long  and  tied  at  intervals  of  9  ins.  with  54-i'ich  wire. 
The  interior  columns  were  reinforced  by  spiral  and 
longitudinal  steel.  All  concrete  was  of  a  1:2:4  mi-x- 
ture.  The  designed  live  load  was  150  lbs.  per  sq.  ft. 
niiiformly  distributed. 


Test  Extended  Over  a  Year 

At  the  suggestion  of  Mr.  Lord,  the  test  load  was 
to  be  twice  the  designed  dead  and  live  load,  required 
to  remain  in  place  one  full  year.  The  ordinary  ex- 
tensometer test  was  first  made  in  the  usual  manner, 
and  forty-four  gauge  lines  of  representative  character, 
and  showing  the  greatest  stresses  of  their  kind  and 
location,  were  selected  for  the  measurements,  extend- 
ing over  a  period  slightly  exceeding  one  year. 

The  first  load  was  bank  .sand  to  an  average  depth 
of  22  inches,  giving  about  160  lbs.  per  square  foot  load. 
The  next  day,  the  dc])th  was  increased  to  38  inches, 
equivalent  to  about  300  lbs.  per  square  foot.  After 
two  days  this  was  again  increased  to  an  average  dejUh 
of  57  inches.  'Ihis  linal  load  was  about  450  lbs.  per 
square  foot.  N(j  pari  nf  the  sixth  floor  ft>r  several 
panels  around  the  test  load  was  used  during  the  year 
except  for  light  trucking.  The  eft'ect  of  load  on  ad- 
jacent panels  is  therefore  believed  not  to  be  iiu-olved 
in  the  test. 

Variation  of  Deflection 

The  deflection  rea<lings  as  indicated  in  the  curves 
herewith,    showed    that    the    deflection    at    the    centre 
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of  the  panel  increased  from  0.48  in.  after  24  hours' 
application  of  load  to  0.8  in.  after  the  load  had  been 
in  place  a  year,  thus  denoting  a  general  tendency  for 
the  deflection  to  increase  at  all  times  during  the  year. 
It  was  also  noted  that  there  was  a  general  tendency 
for  the  deflection  'to  decrease  as  the  temperature  droj)- 
ped  and  to  increase  as  the  temi)erature  rose.  In  the 
final  three  months  of  practically  constant  temperature 
the   deflection   remained   nearly   constant. 

In  a  slab  such  as  this  which  is  but  a  part  of  a  large 
unit,  the  temperature  changes  will  not  take  place 
freely.  In  interpreting  measured  deformations,  there- 
fore, the  significant  figure  is  not  the  actual  change  in 
unit  deformation,  but  the  dift'erence  between  the  actual 
change  and  the  change  which  would  have  occurred 
had  the  slab  been  free  to  contract  or  expand.  The 
actual  change  in  stress  is  given  b)'  this  dift'erence.  In 
the    diagram,    curves    X    are    the    actual    deformation 
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cur\cs,  aiiij  the  curves  V  apjily  t<j  llu-  uuil  deformations 
that  would  liave  occurred  liad  the  slab  been  free  to 
C(»iitract  or  exjiand.  'J'lie  curves  marked  Z  represent 
the  difi'erence  between  the  X  Curves  and  the  Y  curves 
and  measure  the  change  in  actual  stress,  nefjlecting 
chanj^es  in   the  modulus  of  elasticity. 

General  Conclusions 

As  a  result  of  lliese  lout;-  time,  heavy  load  tests, 
Mr.  Lord  draws  the  followiuf^'  f^eneral  conclusions; 

1.  The  stresses  in  the  steel  show  practically  no 
cliaiif>e  during  the  last  four  months  of  the  test. 

2.  ihe  concrete  deformation  shows  progressive  in- 
crease during  the  year.  The  average  increase  was 
much  more  marked  in  the  first  live  months  than  in  the 
last  seven.  This  increase  in  the  average  compressive 
deformation  is  in  accord  with  experiment  on  cylinders 
under  laboratory  conditions. 

3.  There  occurred  a  shifting  of  a  portion  of  the 
moment  during  the  first  six  months  of  the  test,  stresses 
adjoining  the  colunms  decreasing,  while  those  at  the 
centre  increased.  This  action  nnisl  be  cousiilered  in 
establishing   design    co-eflicients. 

4.  "J'he  increase  in  the  total  moment,  negative  and 
jiositive,  figured  from  the  steel  stresses,  was  relatively 
small,  ajiparently  amounting  to  considerably  less  than 
10  ])er  cent,  for  the  year,  with  no  increase  in  the  last 
four  months. 


5.  Comparison  of  the  data  of  this  test  with  that 
secured  by  Professors  Fuller  and  Moore  (1916  Pro- 
ceedings Am.  Concrete  iTist.j  leads  to  the  conclusions 
that  the  actual  maximum  compressive  stresses  at  the 
centre  of  tlie  panel  were  not  in  excess  of  350  lbs.  per 
s<|nrir<-  inch  at  the  full  test  load. 

Stresses  Less  Than  Expected 

ill  concrete  and  steel  stresses  at  the  end  of 
llie  year  a])pear  to  be  materially  less  than  those  to  be 

<'X])ected    under   tin-    nii.:i"i.    iiilin<-    •■m  .rniiH'    tlic    ili-- 

--ign  of  flat  slabs. 

7.  I  his  test,  i:iKi-ii  iiimirui  Willi  iiiiH'i  iiiiic  u-.'-t> 
of  Concrete  in  compression,  would  indicate  that  the 
reporte<l  values  of  the  compression  in  the  concrete  in 
previous  extensometer  tests  of  Hat-slab  buildings  are 
soiuevvhat  in  excess  of  the  true  stresses  actually  pre- 
sent. 'Phis  a|)plies  especially  to  the  final  readings  when 
the  full  load  has  been  in  ])lace  for  twenty-four  hours. 

8.  I'urther  tests  of  this  nature  wouhl  seem  to  pro- 
mise a  material  addition  to  our  understanding  of  the 
deportment  of  reinforced-concretc  structures  under 
load.  Such  tests  should  serve  to  reduce  the  factor 
of  ignorance  and  make  jiossible  more  economical  de- 
sign ill  those  materials.  The  "Straight  Line  Theory" 
of  reinforced  concrete  is  clearly  unapplicable  to  this 
test  even  with  the  load  stresses  present  in  the  con- 
crete and   steel. 


Department   of  Mines  is  Determining  Road- 
Making  Value  of  Canadian  Rocks 


Till''.  Dominion  (iovernment,  through  the  De 
))artment  of  Mines,  has  been  engaged  in  exam 
ining  occurrences  of  stone  and  gra\el  availabK- 
for  road  construction  since  the  summer  of  1''14. 
These  surveys,  which  have  been  undertaken  in  the 
eastern  half  of  Canada,  have  had  as  their  object  the 
determination  of  the  road-making  values  of  these 
rocks.  Road-making  will  be  such  an  important  factt>r 
in  the  future  development  of  this  country  that  such 
investigations  will  prove  of  material  beiielil.  .Methods 
and  results  of  such  analyses  were  recently  described 
by  Mr.  L.  Reinecke,  of  the  Canadian  Geological  Sur- 
vey, in  a  paper  read  before  the  Canadian  and  Interna- 
tional Cood  Roads  Congress.  Notes  from  this  ]):ii)er 
are  made  below : 

Cp  to  the  present  surveys  have  been  ci>nfined  to 
the  Provinces  of  Ontario,  Quebec,  and  New  P.run.s- 
wick.  Prospecting  for  lirst-class  stone  has  been  under- 
taken along  certain  navigable  waterways,  but  most  of 
the  work  lias  consisted  of  ma])i)iiig  and  delermining 
the  quality  of  all  deposits  of  beihMck,  glacial  stone,  and 
gravel,  within  hauling  distance  of  certain  highway 
routes  and,  in  certain  cases,  over  large  areas. 

.\real  stir\eys  have  been  undertaken  near  St.  John 
and  Moucton,  Slew  Prunswick;  in  Two  Mountains  and 
Soiilanges  Counties,  Oueboc  ;  in  Kent  and  h'ssex  Coun- 
ties, and  in  part  of  tarleton  County,  Ontario.  Belts  of 
country  adjoining  270  miles  of  the  5^>0-mile  length  of 
the  W'indsor-Toronto-Moiitreal  highway  and  1.^0  miles 
of  the  17.=^-mile  length  of  the  Prescop-Ottawa-Moiil- 
real  highway  ha\e  been  examined  and  niajiped. 


Three  Classes  of  Materials 

Three  classes  of  road  material — Ijedrock,  boulder 
deposits,  and  gravel — are  encountered  in  this  work, 
and  each  has  its  own  problems. 

.\  certain  amount  of  general  information  is  gath- 
ered regarding  nearly  all  bedrock  occurrences,  but  our 
main  concern  is  to  first  classify  the  bedrock  according 
to  its  road-making  value,  and  then  to  study  the  differ- 
ent classes  to  find  the  causes  of  variation  in  strength 
and  to  determine  the  distinguishing  marks  of  good 
stone.  Knowing  these,  the  field  man  is  enabled  to  clas- 
sify the  manv  occurrences  of  bedrock  that  cannot  be 
tested. 

The  route  survey  along  the  north  shore  of  Ottawa 
River,  between  Hull  and  Montreal,  will  serve  as  an  ex- 
ample of  the  information  obtained  regarding  bedrock. 
In  this  instance  areas  of  bedrock  lying  within  two 
miles  of  the  road  were  mapped  and  numl)ered.  In  the 
report  detailed  infonnation  regarding  the  stone  is 
given  under  numbers  corresponding  to  numbered  areas 
on  the  accompanying  map. 

Determination  of  Relative  Value 
In  order  to  discover  the  relative  quality  of  the  stone 
availa'ble  in  the  area  the  rcu-ks  were  first  divided  into 
geological  formatii>n  and  the  formations  into  rock 
ty|ies.  Rocks  made  of  the  same  mineral  particles,  un- 
der the  same  conditions,  at  about  the  same  time,  and 
subjected  since  then  to  the  same  eartli  stres.ses.  are. 
under  this  .system,  gronped  together.  Certain  of  the 
groups,  from  the  previous  experience  of  road-builders 
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with  material  of  a  similar  kind,  can  be  at  once  rejected. 
In  this  area,  after  rejectinj^  certain  soft,  coarse  crystal- 
line limestones,  friable  sandstones,  and  much  altered 
gneiss  as  unfit  for  road  work,  there  remained  six 
classes  of  stone.  Several  samples  of  each  of  these  were 
then  tested  in  the  laboratory,  and  their  ibehavior  under 
the  action  of  traffic  studied  wherever  that  was  possible. 
Upon  the  results  of  the  tests,  modified  by  data  regard- 
ing the  uniformity  of  the  product  obtainable  and  by 
other  considerations,  decisions  regarding  the  useful- 
ness of  the  rock  types  in  road  surfaces  were  based. 

Laboratory  aaid  Service  Tests 

Of  the  five  standard  tests  performed  in  the  labora- 
tory the  most  important  are  those  of  per  cent,  of  wear 
or  abrasion,  toughness,  and  cementing  value.  The 
standard  methods  of  making  tlie  tests  simulate  the  ac- 
tion of  traffic  on  fragments  of  broken  stone  in  a  road- 
bed. Loads  passing  over  a  broken  stone  road  abrade 
the  fragments  at  the  surface,  and  cause  slight  move- 
ment and  internal  abrasion  between  the  fragments  in 
the  road  mass.  The  blows  of  horses'  hoofs  and  of 
swiftly-moving  vehicles  (bouncing  from  small  obstruc- 
tions on  the  surface  test  the  toughness  of  the  stone. 
The  pressure  of  loads  and  the  action  of  rain  water 
cause  the  upper  surface  to  cement  into  a  solid  mass, 
and  this  bond  is,  in  turn,  destroyed  by  winds  on  a  dry 
road  surface,  and  by  the  frictional  pull  and  elastic  re- 
bound of  rubber  tires. 

Laboratory  tests  are  arbitrary,  but  they  are  uniform 
and  standard,  and,  therefore,  att'ord  a  means  for  com- 
paring rocks.  A  fair  comparison  betvVeen  two  kinds  of 
stone  under  actual  service  conditions  can  scarcely  be 
obtained  unless  the  roads  on  which  they  are  used  are 
constructed  under  somewhat  similar  conditions  and 
have  had  to  bear  about  the  .same  kind  and  amount  of 
traffic.  Where  road-lbuilding  has  just  begun  such  a 
means  of  comparing  two  types  of  stone  are  in  most  in- 
stances not  available.  The  comparison  of  laboratory 
and  service  tests  has  enabled  engineers  to  specify  cer- 
tain laboratory  values  for  stone  to  be  used  under  cer- 
tain conditions  of  traffic  and  on  certain  road  surfaces. 
Thus  the  lowest  allowable  toughness  for  stone  in  the 
surface  of  water-bound  macadam  is  placed  at  6,  the 
highest  allowable  per  cent,  of  wear  at  5.  For  moder- 
ately heavy  traffic  the  stone  should  have  a  toughness 
of  from  10  to  18,  and  for  traffic  of  250  vehicles  per  day 
and  over,  over  18.  For  bituminous  macadam,  which  is 
generally  used  only  when  the  traffic  is  fairly  heavy,  a 
minimum  toughness  of  13  and  a  maximum  wear  of  i.7 
is  called  for. 

Ottawa-Prescott  Survey 

When  it  is  possible  to  separate  geological  forma- 
tions into  areas,  as  in  the  case  of  part  of  the  Ottawa- 
Prescott  survey,  the  outcrops  within  whole  areas  may, 
in  many  cases,  be  at  once  rejected.  The  formations  in 
this  neighborhood  consist  of  bedded  sediments,  dolo- 
mite's, limestones,  shales,  and  sandstones,  and  the  stone 
worth  considering  occurs  in  four  formations.  A  num- 
ber of  samples  were  tested  from  each,  and  compared  in 
the  manner  indicated  above  for  the  Hull-Montreal 
route.  It  was  found  that  certain  dolomites  and  calcare- 
ous sandstones  of  the  J5eekmantown  formation  gave 
uniformly  better  results  than  the  others.  They  were, 
therefore,  recommended  as  the  best  available  local 
material.  Service  tests  substantiate  this  conclusion. 
Where  dolomite  is  used  on  the  roads  near  Ottawa  it 
has  stood  up  well  in  certain  instances  under  traffic  up 
to  about  100  vehicles  per  day.    The  limestones  of  the 


Ciiazy,  Lllack  River,  and  Trenton  formations,  on  the 
other  hand,  which  are  commonly  used  near  and  in  Ot- 
tawa, usually  wear  to  dust  and  holes  rapidly  under 
similar  conditions  of  traffic. 

Causes  of  Differences  in  Value 

The  method  of  laboratory  tests  has  the  disadvan- 
tage that  usually  only  one  out  of  five  or  ten  of  the  de- 
posits examined  in  the  field  can  be  tested,  and  the  sam- 
ple tested  is  only  a  small  portion  'of  a  large  deposit. 
More  frequent  and  close  sampling  is  not  often  prac- 
ticable, and  the  results  of  the  tests  are  in  many  cases 
not  available  until  after  the  field  work  is  done.  For 
efficient  work,  therefore,  it  is  necessary  for  the  field 
man  to  know  the  distinguishing  marks  of  a  good  road 
stone,  and  the  best  way  to  arrive  at  them  is  to  discover 
the  causes  of  the  diliference  in  strength  and  cementing 
value  of  stone.  For  this  purpose  both  the  microscope 
and  chemical  analyses  are  used.  Careful  and  exten- 
sive comparison  of  the  microscopic  texture  with  the 
results  of  laboratory  tests  upon  road  stones  have  been 
carried  on  at  the  Office  of  Public  Roads  at  Washing- 
ton. The  results  of  this  work  have  furnished  a  basis 
for  classifying  the  main  rock  classes  in  regard  to  their 
road-building  qualities.  But  ju'st  as  men  of  the  same 
race  and  age  differ  greatly  in  their  powers  of  endurance 
and  their  capacities  for  absorbing  food,  for  instance,  so 
rocks  of  the  same  class  vary  in  strength  and  cementing 
\alue.  The  characteristics  of  the  rocks  in  each  par- 
ticular field  must,  therefore,  be  studied  in  order  to  do 
eft'ective  work. 

Boulder  Deposits  or  Fieldstone 

Fieldstone  or  glacial  boulders  are  found  piled  in 
fences  and  heaps  in  cleared  farming  country  and  form 
an  imiportant  source  of  road  material.  The  fences  are 
grouped  into  numbered  areas  on  the  map  and  the  in- 
formation regarding  them  compiled  in  a  table.  The 
table  gives  the  yardage  present  in  any  area  and  the 
average  composition  of  the  boulder  aggregates.  The 
composition  is  an  average  of  estimates  of  composition 
made  for  practically  every  fence ;  the  yardage  is  mea- 
sured, fence  by  fence,  and  compiled  for  the  area.  Here 
again  the  problem  is  to  distinguish  between  boulder 
aggregates  that  will  make  good  road  surfaces  and  those 
that  will  not.  The  aggregates  are,  except  in  rare  in- 
stances, made  up  of  a  number  of  rocks  varying  in  char- 
acter. They  have  been  grouped  in  this  area  into  "hard," 
"limestone,"  and  "soft,"  the  hard  being  made  up  of 
rock  classes  considered  of  good,  the  limestone  of  inter- 
mediate, and  the  soft  stone  of  poor  wearing  quality. 
The  presumption  is  that  the  durability  of  the  stone  in 
a  road  surface  depends  on  the  relative  amounts  of  these 
three  classes  present  in  the  aggregate. 

In  the  case  of  the  Ottawa-Prescott  route  area  there 
is  a  relation  between  the  amount  of  soft  boulders  and 
the  percentage  of  wear,  but  this  relation,  based  on  the 
same  classification,  does  not  hold  in  other  districts,  and 
in  later  field  work  in  other  areas  boulder  aggregates 
have  been  regrouped  into  "durable,"  "intermediate," 
and  "soft,"  according  to  the  average  percentage  of 
wear  of  the  class  of  rock  to  which  they  belong,  the  lim- 
iting maximum  per  cent,  of  wear  for  intermediate  being 
placed  at  5.6  and  for  durable  at  3.9.  Durable  and  inter- 
mediate include,  roughly,  stone  that  would  satisfy  the 
requirements  of  bituminous  and  water-bound  macadam 
respectively. 

Standards  for  Judging  in  the  Field 
Experiments  are  being  carried  on  in  the  laboratory 
of  the  Department  of  Mines  to  determine  the  per  cent. 
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of  wear  of  aggrcjjjates  consisting  of  various  proportions 
of  durable,  intermediate,  and  soft  rocks,  as  defined 
a'bove.  The  idea  is  to  find  standards  by  which  the  dur- 
albility  of  a  boulder  aggregate  may  Ibe  judged  in  the 
field.  It  is  necessary  for  Ihe  field  man  to  have  some 
idea  of  the  relative  durjubiiity  of  the  l)edrock  from 
which  these  boulders  come,  before  he  can  use  this  clas- 
sification to  advantage  in  the  field.  I'.ecause  of  the 
many  miles  of  road  that  will  have  to  be  built  of  crushed 
fieldstone  in  Canada,  it  would  seem  that  results  along 
this  line  will  be  of  value. 

Gravel 

Gravel  is  perhaps  the  most  diiificult  of  the  deposits 
with  which  we  have  to  deal,  (iravel  areas  are  mapiJcd 
in  the  field  and  numbered  in  the  .same  way  as  the  bed- 
rock and  fieldstone  areas,  the  numbers  differing  in 
color  for  each  of  the  three  kinds.  Information  regard- 
ing the  gravels  is  compiled  in  tw(3  tables,  one  describ- 
ing the  character  of  the  gravel,  the  other  giving  infor- 
mation regarding  its  exploitation  and  uses.  In  the 
table  dealing  with  the  character  of  the  deposits,  depth 
of  weathering,  te.xture,  or  grading  of  sizes,  impurities, 
and  pebble  composition  are  given.  The  relative 
amounts  of  boulders,  gravel,  and  sand  as  given  are 
correct  only  for  the  pits  examined,  (jravel  deposits 
vary  so  much  throughout  their  extent  that  an  average 
of  the  texture  cannot  be  obtained  except  by  sinking 
test  pits  or  auger  holes.  Except  in  the  case  of  the  silt 
content,  no  field  method  has  iieen  devised  as  yet  for 
estimating  the  percentage  of  impurities  present.  There 
is  great  need  here  for  laboratory  and  iield  work,  be- 
cause of  the  importance  of  the  influence  of  the  imjiiiri- 
ties  and  fine  silt  content  upon  the  strength  of  concrete 
and  in  sheet  asphalt  work. 

Relation  Between  Pebble  Composition  and  Wear 

The  gravels  are  tested  in  the  laboratory  for  abra- 
sion and  cementing  value,  and  a  mechanical  analysis  is 
made  to  determine  the  proportions  of  the  different 
sizes  present  below  3  inches.  An  attempt  has  been 
made  to  trace  a  relationship  between  pebble  composi- 
tion and  la'boratory  tests  upon  wear.  A  broad  relaticin 
was  estalblished  between  the  percentage  of  soft  peb- 
bles in  the  gravel  and  the  percentage  of  wear,  but  it  is 
by  no  means  a  close  one,  and  since  the  work  was  done 
we  have  changed  our  system  of  pebble  classification  in 
the  endeavor  to  evolve  some  scheme  whereby  an  esti- 
mate of  pebble  composition  would  enable  the  field  man 
to  predict  more  closely  the  durability  of  the  gravel  he 
was  examining.  It  should  be  staled  that  blie  present 
standard  methods  for  making  the  al)rasion-  test  for 
gravel  arc  not  wholly  satisfacttiry,  and  the  wear  of  the 
gravels  on  roads  has  in  certain  instances  confirmed  the 
conclusions  drawn  from  their  pebble  composition 
rather  than  from  the  results  of  laboratory  tests. 

As  this  outline  indicates,  many  of  the  methods  used 
for  determining  the  value  of  road  materials  are  far 
from  satisfactory,  and  we  believe  that  imi)rovements 
may  be  effected  by  close  co-operation  both  with  those 
engaged  in  road-building  and  with  men  who  are  test- 
ing stone  and  gravel  in  other  laboratories. 

Summary 

In  order  to  determine  the  road-making  values  of  the 
rocks  in  a  certain  district  they  are  lirst  divided  into 
formations  and  then  into  rock  types;  their  average 
values  and  the  variation  in  strength  and  cementing 
value  of  each  type  is  obtained  by  laboratory  tests  ou  * 


number  of  samples,  and  the  results  thus  obtained  are 
compared  with  actual  service  tests  in  the  roads  wher- 
ever possible.  Laboratory  studies  with  the  miscro- 
scope  and  by  chemical  analyses  arc  then  undertaken  to 
discover  the  cause  of  such  variations  in  order  to  fur- 
nish data  which  will  enable  the  field  man  to  distin- 
guish a  good  stone  from  a  poor  one  in  the  outcrf>p. 
With  a  working  knowledge  of  the  strength  of  the  bed- 
rock in  a  district,  an  attempt  is  made  to  devise  a  classi- 
fication of  the  kinds  of  boulders  in  the  fieldstone  de- 
posits in  such  a  way  that  their  composition  expressed 
in  percentages  of  durable,  intermediate,  and  soft 
boulders  will  bear  a  direct  relation  to  their  percentage 
of  wear,  as  determined  in  the  laboratory,  and  to  their 
durability  under  traffic  conditions.  The  pebl)lcs  in  the 
gravels  of  the  district  arc  classified  in  a  manner  that 
will  bring  about  the  same  result.  The  impurities  pres- 
ent and  the  texture  or  grading  f)f  the  gravels  arc 
studied  in  order  to  furnish  advanced  data  as  to  their 
probable  value  in  concrete  and  sheet  asphalt  work. 


Contract  Let  for  Western  Convent 

Tl  1  F.  contract  has  recently  been  let  to  the  P<X)le 
Construction  Company,  of  Rcgina,  Sask.,  for 
the  construction  of  a  $100,000  convent  at  Gravel- 
bourg,  Sask.,  for  Les  Religiouses  de  Jesus  Marie. 
The  building  will  be  a  four-storey  and  basement  struc- 
ture, 150  ft.  x  5i  ft.  in  plan,  and  will  be  of  solid  brick 
construction  faced  with  cut  stone.  The  interior  finish- 
ings are  to  be  of  hand-dressed  fir,  while  the  vestibule 
will  be  finished  in  pannelled  oak.  The  plans  call  for 
a  handsome  entrance  of  cut  stone.  The  most  up-to- 
date  plumbing  and  heating  systems  will  be  installed, 
provision  being  made  for  a  double  unit  of  tubular 
boilers  for  steam-heating.  The  basement  will  contain 
a  laundry,  trunk  and  store  room,  machinery  and  boiler 
rooms,  and  two  large  recreation  rooms  for  boys  and 
girls.  On  the  ground  floor  will  be  a  boarders'  refectory, 
62  X  28  ft.,  also  a  number  of  class  rooms  and  bed- 
rooms, a  recreation  room,  kitchen  and  pantry.  The 
first  floor  includes  a  large  parlor  and  reception  room, 
quarters  for  the  sister  superior  of  the  institution,  the 
bursar's  offices  and  a  number  of  bedrooms  and  class 
rooms.  A  chapel  will  be  located  on  the  second  floor, 
also  accommodation  for  the  sick,  the  plans  showinjf  a 
large  infirmary  and  pharmacy,  in  addition  to  five  class 
rooms.  On  the  top  floor  there  will  be  two  large 
dormitories,  one  of  which  is  72  x  20  ft.,  the  other  mea- 
suring 50  X  36  ft.  The  music  room,  containing  eight 
compartments,  is  also  located  on  this  floor,  as  well 
;)<  <i'\(>r.il  bidrndnis  and  eight  batlirixMns. 


Increase  in  Business 

I  anadian  Explosives,  Limited,  owners  of  James 
Island.  Ciulf  of  Georgia,  where  a  huge  plant  for  the 
manufacture  of  various  grades  of  powders  and  other 
explosives  has  been  created  within  the  past  three 
years — has  experienced  a  tremendous  increase  of 
inisiness  as  a  result  of  the  war.  The  management  now 
find  it  necessary  to  still  further  extend  the  plant  by 
the  addition  of  a  separate  department  to  take  care 
of  the  B.  C.  orders  for  ptnvdcrs,  which  have  more  than 
trebled  in  volume  as  a  result  of  the  marked  activity 
in  mining  operations.  In  the  neighborh(X>d  of  f>00  men 
are  ih)w  employed  by  the  company,  and  this  number 
will  be  increased  when  the  new  department  is  added. 
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General  view  Kilgard  Fire  Clay  Co.  Plant,  Sumas,  B.C.    Railway  Irack  In  foreground  not  shown. 

British  Columbia  Clay  Plants  Have  Great 
Variety  of  High  Grade  Materials 


PROBABLY  few  readers  of  tlic  Cuntract  Record 
are  aware  that  the  Coast  section  of  British  Col- 
umbia can  boast  f)f  possessing  two  of  the  inost 
modern  and  best  C(|uipped  plants  for  the  manu- 
facture of  brick,  sewer  pipe  and  jjeneral  clay  products 
to  be  found  in  the  Western  ])()rtion  of  the  Dominion. 
One  of  these — the  works  of  the  Clayburn  Company, 
Litnited,   at    (lavburn,    l'"rascr    \'a11ev,    was    descrilu'd 


Showing  clay  delivery  by  gravity  train. 

at  great  length  in  these  cohnuns  some  live  or  six  years 
ago;  we  now  perform  a  similar  service  for  the  younger 
but  equally  up-to-date  concern. 

The  plant  of  the  Kilgard  Fire  Clay  Company,  Lim- 
ited, was  completed  in  1913  at  a  cost  of  about  $500,- 
000,  the  moving  spirit  in  its  creation  being  J.  C.  Mac- 
lure,  an  energetic  British  Columbian,  who  a  number 
of  years  ago  assisted  in  organizing  the  Clayburn  Com- 
pany. The  new  plant  was  equipped  to  kee,r  pace  with 
the  continued  rapid  progress  then  so  confidently  ex- 
pected by  all,  but  unfortunately  the  collapse  of  real 


estate  speculatidH  in  the  latter  part  of  1913,  followed  by 
the  outbreak  of  the  war  in  midsummer  of  1914,  led  to 
the  complete  colla])se  of  building  and  nearly  all  sew- 
erage activity  throughout  the  province.  Naturally  the 
comi)any  in  the  interval  has  operated  only  intermittent- 
ly, but  (ieiieral  Manager  Maclure  is  now  looking  for- 
ward to  a  resumi)tion  of  activity,  for  whicli  the  plant 
is  being  jjrepared. 

riic  Kilgard  clays  occur  in  liie  sandstone  formation 
111  Sumas  Miiuntain,  on  the  southwest  (juarter  of. Sec. 
29  and  soutiieast  <iuarter  of  Sec.  30,  townshii)  19,  New 
Westminster  district,  and  tlie  works  site  from  the  ad- 
joining Sumas  Indian  Reserve  connects  the  whole  with 
the  Great  Northern  Railway  (V.V.  &  E.  bi-anch).  In 
all,  the  coni])an)'  own  320  acres,  on  which  there  are  ex- 
posed in  the  face  of  Sumas  Mountain  fifteen  scams  of 
clay  ranging  in  (juality  from  red  burning  shales  to 
highest  grade  fire  clay.  These  clays  adjoin  the  Clay- 
burn measures,  of  which  the\-  are  a  continuation,  the 
Clayburn  works  being  located  on  the  Mats(|ui  Prairie 


Mine  end  of  gravity  train  and  clay'bunkers. 
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side'  cif  tin-  iiioiiiitaiii,  ami  Kilfjard  nii  Suinas  IVairie 
side. 

'I'lic  main  factory  hiiildiii},'  is  130  ft.  x  270  ft.,  three 
and  one-lialf  storeys  (including  l)oilcr  house) ;  con- 
struction, frame  on  concrete  foiuulations.  There  are 
ain])le  stock  sheds,  larjjc  hoarding  and  hunk  lunise, 
dwellinfj;s  for  tnarried  enii)l<i3'ees,  etc.  The  ground 
floor  of  main  hnildiiij.;  is  of  concrete, 'with  steam  ijipes 
lieiieath.  On  this  floor  all  fire  hrick  shajJCS  are  made 
an<l  dried,  while  the  two  upper  floors  are  als<p  piped 
for  the  steam  drying:  "f  sewer  pipe,  etc. 

I'"ire  I)rick  and  face  pipe  are  hunicd  in  four  rrc- 
tanj.jular  kilns,  each  13  ft.  .\  7S  ft.  inside  dimensions  (oil 
e(|ni])pe<l),  and  .sewer. pipe  in  si.K  ?iS  ft.  diameter  round 
kjhis,   all   down   draft.  ' 

The  clay  mines  haw.  Iiecn  developed  according;-  to 
most  approved  methods.  .'Ml  tumiels  are  well  tim- 
hered  and  electric  lij;hted.  i'iie  mines  are  connected 
with  the  factory  hy  a  series  of  chutes  ;uul  gravity  tram 
line  servinji'  all  levels  from  No.  0  to  No.  8  seams.  At 
the  works  the  raw  clay  is  (huni)e<l  into  a  hopper  and 
fed  hy  jjravity  to  a  larj,^e  si/.e  Champion  rock  crusher 
and  conveyed  in  crushed  rock  form  to  the  main  hunk- 
ers. From  the  hunkers  the  crushetl  clay  is  fed  hy 
tjravity  to  the  dry  pans,  elevated  to  the  screens  and 
delivered  in  powdered  form  to  the  f^^romid  clay  ho])- 
pers,  passing;  from  them  to  the  wet  pans  for  sewer 
pipe  or  lire  hrick,  or  (o  tlie  dry  ])ress  for  face  hrick, 
as  the  case  may  he.  There  is  also  a  se])aratc  clay 
!iop])er  for  hohliui;  ground  lire  clay,  from  which  it 
can  conveniently  he  sacked  or  shipi)ed  in  hulk. 

Rotli  steam  and  electric  ])ower  is  used.    The  hoiler 


house  contains  two  6  ft.  x  18  ft.  boilers,  each  150  h.p., 
which  furnish  .steam  to  one  16  in.  x  20  in.  Wheland 
engine.  F.lectricity  is  supplied  by  the  Western  Can- 
ada Power  Company,  Limited,  Stave  Lake,  and  is 
used  for  all  motive  power  except  the  steam  sewer  pipe 
press  and  heating  [)ur|)oses,  driving  one  150  h.p.  mo- 
tor, eight  SO  h.p.  motors  and  five  1.">  h.p.  inot'->rs  The 
other  machinery  is  as  follows: 

Three  '»  ft.   "R---"  'i--   i- • 
wet  pans. 

( )ne  44  in.  x  CiO  in.  x  21  in.  red  .Steven^on.>tw<-r  pipe 
press,  with  full  equipment  and  dies  for  making  pipe  in 
all  sizes  from  4  in.  to  30  iji.,  as  well  as  dies  for  many 
other  purposes. 

One  "Herg"  dry  press  for  making  face  brick  or  fire 
hrick — four  moulds,  with  a  capacity  of  20,000  brick  per 
day  of  10  hours. 

"Premier"  Auger  hrick  machine,  with  Holloware 
dies  and  80  drier  cars. 

F'ive  hand  re-presses  for  making  fire  brick,  with  full 
ei|ui|)ment  of  moulds. 

The  full  list  of  products  turned  out  hy  the  Kilgard 
Company  comprises  vitrified  salt  glazed  sewer  pipe, 
sewer  lining  blocks,  flue  lining,  partition  tile,  fire  brick, 
lire  blocks,  face  i)rick~  cream,  huff,  gray  and  red 
shades.  Material  for  paving  brick  of  high  grade  is 
))resent  in  cpiantity,  hut  has  not  yet  been  opened  up. 
Tn  the  case  of  the  lines  mentioned  the  experimental 
stage  has  long  since  been  passed,  the  manufactures 
being  up  to  the  most  exacting  standard  of  a  critical 
market. 


Large  Rolling  Steel  Door  Installation 


Till'"  |Violo!j;rapli  ie|)rodu(ed  herewith  illustrates 
a  noteworthy  e(|uipment  of  rolling  steel  shut- 
ters recenllv  installed  in  the  new  freight 
sheds  of  the  ( ire;it  Northern  Railway  at  Van- 
eou\er,  !'..('.  The  installation  comprises  a  total  ot 
one  lumdred  and  thirty-eight  doors  of  a  rolling  steel 
type.  They  are  of  a  design  that  facilitates  the  handling 
of  bulky  freight,  a  s|)ecial  feature  being  a  hinged  centre 
])ilaster  to  each  pair  of  doiirs,  which  makes  allowance 
for  a  clear  double  door  opening,  if  desired,  so  that  box 
cars  have  not  to  he  accurately  spotted.  Particular  note 
should  he  taken  of  the  fact  that  these  doors  do  not  in- 
terfere with  the  clear  floor  space  in  opening  and  dos- 
ing same.  The  shutters  arc  iireproof,  and  will  protect 
the  contents  of  the  freight  shed  from  external  fires, 
and  also  prevent  internal  lires  from  spreading  to  other 
buildings.  This  is  a  feature  of  importance.  Installa- 
tions of  this  type  are  ver\-  suitable  fur  docks  and  rail 
way  freigiit  sheds. 

The  details  of  the  shutters  are  shown  in  the  ac- 
compan\ing  drawing,  while  the  photograi)h  indicates 
the  general  api)earance  and  arrangement  of  the  instal- 
lation from  the  inside.  They  are  arranged  along  the 
long  side  of  the  sheds  adjoining  the  sidings,  (bi  one 
side  of  the  sheds  single  door  t)penings  are  provided, 
while  on  the  other  side  provision  is  made  for  obtain- 
ing a  double  width  o])ening  by  ha\ing  a  swinging  cen- 
tre post,  which  is  raised  and  hooked  to  the  ceiling  after 
the  doors  arc  rolled  up.  If  desired,  the  centre  post 
may  be  bolted  to  the  floor,  in  which  case  only  a  single 
doorway  is  provided.     This  swinging  post  feature  is 


particularly  noteworthy — openings  of  extreme  width 
can  I)c  fully  covered  by  means  of  a  -iric..  ,,f  ~hit;i-r- 
with  moving  posts  between  them. 

Shutters  are  chain-operated,  non-aui.Mti.iiu .  ouin 
u()  of  patent  interlocking  slats  made  of  No.  20  galvan- 
ized iron.  A  section  of  the  slats  is  shown  in  the  draw- 
ing. The  shutter  guides  are  composed  of  angles  rivet- 
ed together,  as  shown,  and  bolted  to  the  ll-section 
plate  and  angle  columns.  The  hood  is  made  of  24- 
gauge  galvanized  iron  and  the  shutter  is  counterbal- 
anced with  heavy  springs  inside  the  shutter  rollers. 
The  chains  operate  through  gearing  having  a  ratio  of 


Showing  steel  shutters  from  Interior.      Note  pivoted  mullions. 
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Plan,  elevation  and  general  details  of  rolling  steel  doors  for  C.N.R.,  Vancouver,  B.  C. 


3:1.  The  centre  mullion  guides,  ct)mposed  of  riveted 
angles,  swing  on  a  hinge  at  the  base  of  the  hood  and 
hook  to  the  ceiling  when  raised.  A  douiljle  !)olt  fastens 
it  to  the  floor  when  in  its  vertical  position.  The  clear 
opening  width,  when  tlie  mnllion  is  swung  up,  is  21  ft. 
2  in.  Each  door  measures  10  ft.  9  in.,  back  to  back  of 
guides.  The  clear  height  is  9  ft.  from  floor  to  base  of 
lintel. 

These  shutters  were  supplied  by  the  A.  B.  Ormsby 
Company,  Ltd.,  of  Toronto.  The  two  buildings,  com- 
posing the  freight  depot,  were  designed  by  F.  L.  Town- 
ley  and  ei-ected  by  Grant,  Smith  &  McDonnell,  Ltd., 
general  contractors. 


bricklaying  f(jllowing  the  pouring  as  closely  as  pos- 
sible. Patent  .safety  scaflfolds  are  used,  which  may  be 
adjusted  without  interfering  either  with  the  work  or 
the  workmen.  Steel  sash  and  doors  are  being  installed. 
Tiie  equipment  will  include  six  elevators  and  one 
I)lunger.  The  four  stairways  are  of  concrete  with 
Mason  safety  treads. 

The  building  was  designed  by  \Vm.  Steele  &  Sons, 
arcliitects  and  engineers,  and  is  being  constructed  by 
the  Raymond  Construction  Company,  general  contrac- 
tors. Mr.  Sinclair  is  the  superintendent  for  the  con- 
tractors. 


Two  Well-Arranged   Mixing  and  Storage 
Plants  Build  Twelve-Storey  Factory 

(Contioued  from  page  515) 

around  the  l)ui]ding,  straw  over  the  toj)  of  the  con- 
crete and  salamanders,  kept  fired  until  proper  setting 
had  taken  place.  Steam  ])ipes  throughout  the  aggre- 
gate bins  with  hot  water  produced  warm  concrete. 
With  these  precautions  no  difficulty  was  experienced  in 
the  cold  weather  work.  Night  work  was  carried  out 
during  the  winter  to  keep  the  pouring  continuous. 

The  form  work  was  of  the  conventional  type  with 
metal  column  and  capital  forms  and  wood  slab  centers. 
The  latter  were  framed  up  in  panels  to  facilitate  their 
re-use.  .     *,    -i* 

The  concrete  skeleton  is  being  facecj  with  brick,  the 


The  Tennessee  State  Highway  Department  has  an- 
nounced an  examination  for  assistant  highway  engi- 
neers to  be  held  in  Nashville.  This  examination  is  in 
conformity  with  the  provision  of  the'  recent  law  that 
requires  employees  of  the  department  to  pass  a  satis- 
factory examination  liefore  the  dean  of  engineering  of 
the  University  of  Tennessee,  the  state  geologist  and 
the  state  highway  engineer. 


Narrow  strips  of  concrete  about  one  foot  wide  have 
been  laid  alongside  the  curb  on  certain  Chicago  streets 
where  the  sidewalks  are  not  adjacent  to  the  roadwav. 
These  are  connected  across  the  lawns  to  the  main  side- 
walks by  narrow  transverse  strips  of  concrete,  thus 
forming  neat  paths  for  the  convenience  of  residents 
wishing  to  go  to  automobiles  waiting  at  the  curb  be- 
tween street  corners. 
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Street    Widening   to   Meet   Traffic    Demands 


Difficult  Problem  to  Provide  for 
Simpler   to  Look  to  the  Future 


N'l 


By  Nelson 

of  the  most  difficult  proljlcms  confronting 


Increasing  Street  Congestion — 
—  Examples  of  Many  Methods 

p.  Lewi»' 


O  towns  and  cities  is  the  provision  for  the  great- 
ly increased  street  traffic  which  has  dcvelo])ed 
(luriiijj;  the  past  few  years,  especially  since  the 
iiitroduclion  of  motor  vehicles.  The  first  step  in  such 
relief  is  obvi(jusly  that  of  traffic  regulation,  the  object 
of  which  has  l)een  well  defined  as  "the  passing  hy  arti- 
iicial  regulation  through  existing  streets  of  inadecjuate 
capacity,  wilh  safety  to  both  vehicles  and  pedestrians, 
of  a  larger  volume  of  traffic  than  the  streets  would  ac- 
commodate were  the  movement  of  both  left  uncon- 
trolled." 

A  great  deal  has  l)een  accomplished  lay  intelligent 
police  regulation,  but  the  volume  of  traffic  increases  so 
rapidly  that  further  steps  soon  become  necessary,  such 
as  the  cutting  through  of  new  or  the  widening  of  exist- 
ing streets  in  order  to  convert  them  into  important 
traffic  arteries.  It  is  this  last  method  of  improving 
traffic  facilities  which  is  the  subject  of  this  article. 
There  are  two  separate  kinds  of  problems  involved: 
I. — The  widening  of  streets  already  congested  ;  and, 
II. — The  widening  of  streets  which  are  in  use  or 
which  are  only  laid  out  upon  <the  city  plan  where  there 
is  no  traffic  congestion  at  the  present  time,  hut  where 
future  congestion  should  be  avoided. 

The  Problem  Applied  to  Streets  Already  Congested 

I. — An  increase  in  the  traffic  capacity  of  streets 
already  congested  may  l)e  accomplished  in  several  dif- 
ferent ways: 

(a)  By  setting  back  the  curb  and  increasing  the 
roadway  width  and  removing  encroachments  beyond 
the  building  lines  in  order  to  compensate  for  the  nar- 
rower sitlewalks.  no  change  being  made  in  the  actual 
lines  of  the  street.  This  is  a  simi)le  method  which  will 
involve  no  ex>pense  to  the  public  except  that  of  the  ad- 
justment of  the  curb  and  pavement,  but  will  require 
those  who  have 'been  making  use  of  a  part  of  the  public 
street  for  their  own  profit  and  convenience  to  remove 
encroachments  at  their  own  expense. 

(b)  An  actual  .street  widening  iby  cutting  off  por- 
tions of  the  lots  on  one  or  both  sides  of  the  street,  the 
improvement  being  carried  out  at  a  single  step.  This 
involves  large  expense,  but  will  secure  the  desired  re- 
sults at  once. 

(c)  A  progressive  widening  by  the  establishnu'iit  of 
new  street  lines,  with  the  retpiirement  that  all  new- 
buildings  erected  shall  be  sot  back  to  the  new  lines, 
and  that  all  buildings  which  may  be  substantially 
altered,  involving  the  building  of  new  fronts,  shall  at 
the  time  of  such  alteration  be  set  back  to  the  new  lines. 
This  is  a  much  more  economical  method,  but  the  time 
recpiired  is  often  very  long  and  the  street  during  this 
IKogressive  widening  will  ])rcscnt  a  \-crv  ragged  and 
unsightly  appearance. 

(d)  The  widening  oi  Uuio.idw .i_\  \i\  .ii>inii()riating 
practically  all  of  the  sidewalk  space  and  the  placing  of 
the  sidewalks  in  arcades  iback  of  the  building  line,  ease- 
ments on  private  property  being  ac(|uired  for  this  pur- 

*  Chief  EnRinei-r.  Bnard  of  Estimates  «n<l  Apportionmeot,  New  York, 
before  National  Conference  on  City  Planning. 


jiose.  Such  a  jdan  will  involve  considerable  expen,-.c, 
and,  unless  there  is  some  efTective  control  of  the  archi- 
tectural treatment  of  the  building  fronts,  including  the 
design  and  spacing  of  the  supporting  coIumn>  and  uni- 
formity in  the  height  of  the  arcade,  the  results  are 
likely  to  be  very  unsatisfactory,  although  with  such 
control  the  streets  .so  treated  would  gain  in  interest 
and  picturesqucness. 

To  Avoid  Future  Congestion 

II- — The  avoidance  of  fitture  cf)ngestion  by  the  pro- 
vision of  adequate  thoroughfares  is.  in  many  respects,  a 
much  simpler  problem,  although  it  is  impossible  to  pre- 
dict with  any  degree  of  certainty  which  streets  may  be 
called  upon  to  accommodate  exceptionally  heavv  traf- 
fic.    Two  methods  of  treatment  may  be  resorted  to: 

(a)  Streets  of  ample  width  can  be  provided  at  cer- 
tain intervals  or  where  their  grades  and  their  positions 
with  respect  to  the  general  plan  will  render  a  concen- 
tration of  traffic  probable.  The  initial  improvement  of 
the  roadways  of  such  streets  may  be  at  much  less  than 
their  ultimate  width,  the  sidewalk  space  being  left  in 
grass  plots  or  planted  with  shrubbery  until  the  time 
comes  when  space  must  be  added  to  the  roadways. 

(tb)  Setback  lines  or  building  lines  can  be  estab- 
lished in  addition  to  the  regular  street  lines,  no  build- 
ings to  be  erected  on  this  si)ace.  although  it  may  be 
used  for  the  beneficial  enjoyment  of  the  owner  of  the 
abutting  property.  In  this  case  the  city  would  acquire 
the  space  between  the  street  lines  for  a  public  .street 
and  acquire  an  easement  of  light  and  air  for  the  spaces 
between  the  street  lines  and  the  building  lines,  which 
.spaces  could  be  converted  to  street  use  when  greater 
roadway  capacity  is  needed.  This  plan  has  the  advan- 
tage of  insuring  more  generous  light  and  air  space  and 
at  the  same  time  will  permit  an  initial  development  in- 
volving less  burden  upon  the  abutting  propertv  for 
land  taken  and  for  street  pavement. 

Examples 

The  several  methods  of  providing  traffic  thorough- 
fares can  best  be  illustrated  by  a  few  concrete  exam- 
l)les  and,  while  these  examples  are  taken  from  a  few 
of  the  large  cities,  some  of  them  relate  to  suburban  or 
partly  developed  sections,  so  that  the  methods  which 
have  'l)een  followed  will  be  applicable  to  cities  and 
towns  of  much  smaller  size. 

I.  (a)  New  York  affords  .xome  notable  instances  of 
roadway  widening  during  the  last  few  years.  Perhaps 
the  most  con.spicuous  of  these  is  that  affecting  Fifth 
.Xyenue.  This  street  was  laid  out  and  acquired  at  a 
width  of  100  feet,  and  was  subdivided  into  a  roadwav 
of  -40  feet  and  sidewalks  each  .?0  feet  wide.  One-half 
of  the  sidewalk  spaces  had  for  many  years  been  appro- 
priated to  private  u.se.  Many  costly  buildings  had  been 
erected,  the  entrances,  stcp.s.  and  even  supporting  col- 
umns of  which  were  within  the  street  linc.-i.  In  many 
instances  fences  had  even  been  placed  15  feet  bevond 
the  building  lines,  and  in  the  spaces  enclosed  bv  them 
there  were  sunken  gardens  and  ornamental  planting, 
which  added  to  the  attractive  appearance  of  tin-  street 
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As'thc  aiiuttiuf^  property  was  gradually  L-cmverted 
from  residential  to  business  use,  and  as  the  traffic  in- 
creased the  roadway  became  inadequate,  and  it  was 
decided  that  it  should  be  increased  from  40  to  55  feet. 
In  order  to  compensate  for  the  space  thus  taken  from 
the  sidewalks  the  removal  of  all  encroachments  beyond 
the  street  line  was  directed,  although,  in  order  to  pre- 
\ent  the  disliguremenl  of  some  very  important  and  at- 
tracti\e  buildings,  it  was  agreed  that  owners  who 
>h(nild,  before  a  fixed  date,  rennxlel  their  buildings 
might  retain  such  supporting  columns  .or  steps  as 
would  iu)t  encroach  more  than  2y>  feet  beyond  the 
building  line.  The  entire  expense  of  these  changes  had 
to  be  borne  by  the  abutting  owners. 

Where  there  are  street  railway  tracks  in  the  street 
the  amount  of  the  widening  should,  of  course,  be  such 
as  will  accommodate  (^ne,  two,  or  more  lines  of  vehicu- 
lar traffic  outside  the  railway  tracks  on  each  side.  In 
the  case  of  a  single  track,  26  feet  will  accommodate  one 
line  of  traffic  outside  of  the  surface  cars,  while  two 
lines  can  be  accommodated  1)y  a  njadway  43  feet  in 
width.  In  the  case  of  a  dou'ble  track  railroad  a  single 
line  of  traffic  outside  of  the  surface  cars  would  recpiire 
,36  feet  and  two  lines  of  traffic  alionl  SZ  feet. 

Widening  an  Existing  Street  Is  Expensive 

1.  (b)  The  widening  of  an  existing  street  at  a  single 
operation  is  ex,pensive,  but  occasionally  it  must  be 
done.    An  example  of  such  an  undertaking  is  given. 

Relief  for  the  congested  condition  of  Broadway. 
New  York,  was  imperatively  necessary  when,  in  1893, 
the  municipal  authorities  decided  that  l-'lm  .'street,  now 
known  as  Lafayette  Street,  parallel  with  and  about  50 
feet  east  of  liroadway,  should  be  widened.  The  old 
street  was  from  50  to  ()0  feet  in  width,  and  this  was 
widened  to  80  feet,  and  extended  at  the  last-named 
width  as  an  entirely  new  street  for  a  distance  of  over 
3,0(X)  feet.  The  entire  length  of  the  new.  thoroughfare 
thus  created  was  about  6,(XX)  feet.  The  total  cost  for 
the  acijuisition  of  property  was  ajjproximately  $5,5(X),- 
000,  two-thirds  of  which  was  borne  by  the  city  at  large 
and  the  remaining  third  was  assessed  upon  an  area  of 
benefit  about  3,000  feet  in  width  and  1<J.0(X)  feet  in 
length,  containing  ap])roximately  1,280  acres.  O wing- 
to  the  irregularity  of  the  property  lines,  remnants  were 
left  along  the  sides  of  the  street,  which  remained  in  an 
unsightly  condition  for  many  years,  and  some  of  which 
have  not  yet  beeii  incorporated  with  the  adjoining  i)ro- 
perty,  thus  ])ermitting  the  erection  of  buildings  which 
would  be  suitable  for  a  street  of  this  importance. 

Establishing   New  Building  Lines 

1.  (c)  The  method  of  establishing  new  building 
lines  and  progressively  carrying  out  a  widening  has 
been  used  very  infrecpieutly  on  tliis  continent,  although 
it  is  quite  a  common  practice  in  European  cities.  Pro- 
bably the  best  examples  are  to  be  found  in  I'hiladel- 
pliia.  A  well-known  instance  is  that  of  Chestnut  Street, 
formerly  SO  feet  in  width,  which  was  widened  to  60  feet 
on  the  city  plan  by  an  ordinance  ado])ted  in  1844.  It 
formerly  had  a  roadwa}'  26  feet,  and  sidewalks  12  feet 
wide,  the  additional  width  being  added  to  the  side- 
walks, the  roadway  remaining  unchanged.  Recent  traf- 
fic counts  showed  about  4,600  vehicles  passing  a  given 
point  on  this  street  between  5  a.m.  and  9  p.m.  The 
ordinance  provided  that  after  the  adoption  of  the  new 
lines  no  new  buildings  should  be  erected  pr  any  build- 
ings should  be. rebuilt  or  altered  without  oeing  made  to 
conform  with  the  new  lines.  The  improxement  has 
been  in  progress  for  iZ  years,  and  has  been  completed 


for  the  greater  part  of  the  distance.  As  buildings  have 
been  set  back  the  owners  have  filed  i)ctiti(jns  for  dam- 
ages, and  in  general  awards  have  been  allowed  for 
ground  taken  where  the  abutting  lots  were  reduced  to 
a  depth  of  less  than  100  feet,  but  where  a  UXJ-foot  lot 
remained  no  awards  have  been  allowed.  Up  to  the 
present  tiiue  the  awards  have  reached  a  total  (jf  more 
than  $500,000. 

Placing  Sidewalks  in  Arcades 

I.  (d)  .\  few  instances  are  to  be  found  of  increas- 
ing the  traffic  capacity  of  a  street  l)y  converting  one  or 
both  of  the  sidewalks  into  rc)adwa3'  and  placing  new 
sidewalks  in  arcades  under  the  buildings.  I'liiladel- 
phia  furnishes  a  notable  example.  Fifteenth  Street, 
between  Market  Street  and  South  Penn  Square,  has  a 
width  of  50  feet,  with  a  roadway  of  26  feet  and  side- 
walks of  12  feet  each.  The  curib  on  the  east  side  was 
set  back  11  feet,  or  within  oire  foot  of  the  street  line, 
while  a  sidewalk  19  feet  in  width  was  provided  back  of 
the  new  curb  line  and  extending'  18  feet  under  the 
buildings.  The  arcade  thus  formed  has  been  treated 
luiiformly,  the  supporting  piers  are  regularly  .spaced, 
and  all  of  the  same  size,  and  the  results  of  this  treat- 
ment have  been  very  satisfactory,  the  shojjs  fronting 
on  the  arcade  ap]iearing  tft  'be  desirable,  and  they  pro- 
bably command  g(j<)d  rentals.  The  total  length  (jf  this 
arcade  is  2\}\'h  feet,  and  the  cost  to  the  city  in  damagc-s 
paid  for  the  casements  and  the  reduction  of  available 
lloor  space  in  the  buildings  amounted  to  .$193,0fXJ. 

It  should  be  pointed  out,  however,  that  such  treat- 
ment cannot  be  successful  unless  the  arcades  are  of  uiii- 
forni  height  and  unless  the  supporting  ci^lumns  and  the 
facades  of  the  buildings  themsehes  are  harmoniously 
designed. 

Planning  for  Future  Requirements 

II.  (a)  Where  the  rapid  develo])menl  of  a  particu- 
lar district  may  be  reasonably  expected,  or  where  it  is 
necessary  to  i)ro\ide  more  adequate  street  capacity  in 
order  thai  traffic  may  be  accommodated  and  suitable, 
transit  lines  may  be  constructed  within  the  streets  at 
some  time  in  the  future  and  expensive  widenings  may 
be  avoifled,  it  is  often  necessary  to  lay  out  streets  of 
generous  width,  following  the  lines  of  existing  roads, 
which  now  serve  as  connections  between  centres  of 
population,  the  importance  of  which  will  j^robably  in- 
crease. 

It  may  he  difficult  to  convince  the  public  that  the 
])rovision  of  streets  of  this  exceptional  width  years  in 
advance  of  their  actual  need  is  at  all  necessary,  espe- 
cially where  the  cost  of  their  accpiisition  is  met  wholly 
or  in  part  by  local  assessment,  and  it  is  only  by  the  ex- 
ercise of  somewhat  arf)itrary  ])ower  by  those  possessed 
of  vision  that  thoroughfares  of  these  exceptional  di- 
mensions can  be  secured  while  the  land  is  yet  cheap 
and  while  there  will  be  little  or  no  damage  to  buildings. 

Providing  Setback  Lines 

11.  (bj  The  plan  of  making  future  widenings  pos- 
sible and  economical  by  the  establishment  of  setback 
lines  is  relatively  new  in  this  countr\-.  although  in  some 
American  cities  there  is  a  distinction  between  the  street 
line  and  the  building  line.  In  most  of  our  cities,  how- 
ever, these  terms  are  considered  to  be  synonymous.  It 
may  not  be  out  of  place  to  refer  to  the  powers  given 
to  the  Corporation  of  the  City  of  Liverpool  hy  an  act 
of  ])arliament  ])assed  in  1908,  one  year  before  the  Brit- 
ish Town  I'lanning  x\ct  became  a  law.  The  city  may 
require  any  land  owner  who  proposes  to  develop  his 
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prnpfrt)  lu  lay  inil  sliccts  (if  MU'li  width  as  il  may 
prescribe,,  with  tlie  i)r()visi(iii  that  coinpciisatioii  iie<-(l 
bv  paid  niily  in  case  a  niaiii  tlioroiij^hfarc  is  recpiired 
1(1  l)c  iiKirc  than  HO  feci  in  width  or  any  oilier  street 
nidrc  than  .¥^  feet  wide.  I'uwer  alsu  is  given  to  re- 
(piire  huildinj^s  to  he  set  'l)ack  any  distance  fri^in  tlie 
si  net  whicli  tlie  authorities  may  determine,  with  the 
pnnisii  that,  il'  this  distance  is  more  tlian  one-tenth  the 
width  of  the  slrcel,  compensation  must  be  made.  Il 
will  be  seen  ihat  iindei'  this  act,  if  a  street  is  laid  ont  at 
;i  width  of  (SO  feet,  the  corporation  may  re(piire  set- 
backs which  will  ),M\e  a  width  of  'X>  feet  between  build- 
ings withoiil  :niy  coin|)ensati(  ui  In  (he  dwner-:  i>\  Ihe 
pr(  ipcrty. 

Expense  of  Relieving  Congestion 

.\  snij;le  illustr;ition  will  be  used  to  show  the  enor 
molls  expense  inv(-d\ed  in  the  correction  <>f  mistake^ 
due  to  failure  to  provide  traffic  arteries  of  sufTicienl 
widilh  to  met  future  demands.  This  is  the  creation  of 
the  .Sirand-lo-Tlol'boru  ini])rovemenl  in  London.  The 
need  of  a  direct  connection  between  Ilolborn  and  the 
Strand  was  ajjpreciated  at  least  as  early  as  18.16.  when 
a  |)lan  for  a  tliofoU}.;!if;ire  to  serve  this  ])urpose  w;is 
|)reseule(l  to  llie  public  authorities.  It  was  then  pro- 
posed to  -ive  it  a  width  of  .SO  feet.  In  1S,?,S.  in  1847,  in 
I8.S.S.  in  1S8.3.  in  188'),  in  1.S92,  in  1,S').S.  and  in  18')6  the 
project  was  re\ived.  and  on  a  number  of  occasions 
parli.iineiitary  authority  was  asked  to  carry  it  out. 
.Vothint;  was  actually  accomplished  until  1899.  when 
such  authority  was  finally  "iveii,  the  improvement  was 
at  once  undertaken,  and  Ihc  new  street  was  opened  in 
I'^O.T.  Its  estimated  cost  in  its  llual  form  was  more 
than  .$.iO,(KX),(KX),  and  the  ,-iclual  cost  of  the  i)roperty 
taken  was  al)out  .$  1  ,(XX),(XX)  less  than  had  been  esti- 
maled.  The  years  of  a,i.;ilation  retpiired  to  secure  this 
much  needed  imi)ro\  emeut  ;ind  its  enormous  cost  form 
as  j^ond  ail  ari;urnent  as  can  be  presented  to  indicate  the 
yreat  importance  of  pro\  idiiis.^  adeuuate  traffic  arteries 
without  waiting;'  for  the  need  to  become  acute. 


Factors   Limiting  the  Production 
of  Riveted  Work 

Al'  ri'.  K  niakiiij;   lime  studies  of  a  certain   ri\et- 
iii.tj  gang  wdiich  at  tliat  time  consisted  of  four 
men — riveter,  bucker,  sticker  and  heater,  cer- 
tain factors  were  found  to  limit  their  produc- 
tion.    In  "The  Water  Tower."  published  l)y  tlie  Chi- 
cago Hridge  i*t  Iron  Works,  these  factors  are  outlined 
as  follows: 

(1)  Waiting  for  rivets.  This  in  turn  resulted  from 
time  waiting  for  heater  to  throw  out  rivets  to  the  rivet- 
ing gang  and  waiting  for  heater  to  get  rivets  from 
storage  bins.  On  a  certain  job  ;V.|  inch  rivets  were  be- 
ing driven.  The  job  recfuired  about  1,200  rivets,  .'\fter 
driving  for  live  hours  the  -'ij  inch  by  3  inch  at  the 
ri\ct  heater's  bins  wore  used  up.  Heater  went  over 
to  the  ri\ef  storage  bins  and  found  there  were  no  more 
■'4  inch  by  ^  rivets  in  stock.  He  came  back  and  re- 
|)orte<l  the  fact  to  the  ri\eter  who  in  turn  went  to  the 
foreman  and  told  him  that  there  were  no  more  Jj  inch 
by  3  inch  rivets  on  hand.  He  received  orders  to  use 
■U  inch  by  2-)4  inch  or  ^  by  .S>4  inch.  In  order  to 
do  this  the  riveter  had  to  arrange  for  a  smaller  die 
or  a  larger  die,  dci)ending  upon  the  length  which  he 
found  to  work  to  the  best  advantage. 

Considerable  Time  Lost 

.\  gl.iiice  at  the  time  stiuly  sheet  shows  rei)eated 
instances  of  waiting  for  rivets,  for  e.xample,  after  a 


jiicce  of  work  hatl  been  linislie<l  and  a  new  piece 
clamped  in  jilace,  there  appeared  in  the  time  study 
sheet  "Waiting  for  rivets  2.5  minutes."  Why  did  five 
men  wait  2.5  minutes  each?  Simply  l)ecaiisc  one  hoy 
did  not  i)iit  the  rivets  in  the  furnace  at  the  right  time. 
On  another  sheet  in  the  time  stiuly  sheet  appears 
the  item  "Waiting  for  rivets  5  iiiimites."  The  rivet 
bo)-  watched  the  riveting  gang,  tnrne<l  cnjninn  over 
and  dampeil  it.  instead  of  attending  to  his  own  busi- 
ness and  seeing  that  rivets  were  ready  to  start  <lriviiig 
as  soon  as  material  was  clamjiecj  jlown.  Five  minutes 
elapsed  between  time  the  work  was  ready  before  the 
first  rivet  was  pitched  out.  On  riveting  a  certain 
post  with  lattice  and  cover  plate,  following  is  the 
■inalvsis  of  the   work  done; 

Min. 

llaiidling 2.7 

I  )riving  ^9  rivets  and  taking  out  29  h^'lts. .  2..S 
Driving  1 14  rivets  and  taking  f)Ut  24  bolts.  .  W.S 
Waiting  for  rivets M  7 

Total   1.S.1  rivets  in    . 

This  is  at  the  rate  of  24''  rueis  per  iKnir.  liie 
sche<lule  calls  for  3Q0  rivets  per  hour.  If  we  deduct 
14.7  mimites--waiting  for  rivets  from  ^(>.')  minutes, 
the  result  is  22.7  minutes  actually  spent  in  driving  this 
post.  This  is  at  the  rate  of  405  rivets  per  hour.  It  is 
therefore  evident  that  the  only  thing  to  do,  in  order 
that  the  gang  shall  make  a  handsome  bonus  is  to  teach 
the  rivet  boy  to  throw  riiit  the  rivets  at  the  jiroper 
time  and  save  the  time  otherwise  wasted  in  waiting 
for  rivets.  ]*"xperience  proves  that  the  rivet  heater 
h;is  more  infhience  on  limiting  the  production  of  work 
than  any  one  factor. 

(2)  Trouble  with  dies:  The  t<.iol  steel  used  in  dies 
will  not  stand  ii])  when  driving  at  the  rate  n(  2.^)  tii 
.3(X)  rivets  ])er  hour.  Ft  was  necess;iry  for  the  riveter 
to  have  a  can  of  water  constantly  at  his  side  and  to 
(piench  the  dies  after  driving  20  or  .30  rivets. 

Fitters  Slower  than  Riveters 

(A)  Work  was  not  properly  lilted  up.  'Ihe  fact  i^. 
a  great  deal  of  it  was  rotten.  The  fitting  gang  could 
not  fit  U])  fast  enough  to  keep  the  riveting  gang  going 
at  to])  speed  and  the  result  was  that  they  slighted  their 
work  and  the  material  turned  over  to  the  riveters 
was  not  as  it  should  be.  More  fitters  and  better  fitters 
should  have  been  used  so  that  the  wt)rk,  when  turned 
over  to  the  riveting  gang,  wtiuld  have  been  ready  to 
be  riveted.  .\s  it  was,  the  holes  did  not  mate!)  ui>  and 
re(|uired   drifting. 

(4)  The  riveting  gang  h.id  to  take  cut  their  own 
bolts. 

(3)  The  riveter  could  not  find  the  special  tools  for 
various  classes  of  work,  because  of  the  fact  that  he  had 
no  tool  box  in  which  to  lock  up  his  tools,  with  the 
result  that  e\  eryone  in  the  sho])  h.id  access  to  his  tools 
and  if  they  wanted  anything  and  his  back  was  turne<l 
they  would  siini)ly  walk  away  with  it  and  when  he 
needed  that  particular  tgol  again  he  h.nl  t.,  ._■!>  .mil 
api)ropriate  it  from  some  one  else. 

(6)  The  rivet  heating  furnace  is  located  imi  a  plat- 
form. This  caused  considerable  loss  of  time  in  getting 
rivets  and  also  prevented  co-operation  between  the 
heater  and  the  gang,  because  of  the  fact  that  the  rivet 
hoy  could  not  always  see  the  wtirk  and  it  was  imix)s- 
sible  for  the  riveter  to  talk  to  the  boy  and  give  liim  in- 
structions regarding  the  work. 
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(7)  There  was  insufficient  space  for  the  riveting  varies  according  to  the  amount  of  dirt  to  be  removed, 
gang  to  work  in.  but  in  ordinary  work  it  will  maintain  a  speed  of  from 

(8)  Finished  material  was  not  taken  away  fast  8  to  10  miles  an  hour  with  a  sweeping  capacity  of 
enough.  250,000  square  yards  in   eight  hours. 

Most  of  these  causes  for  slowing  up  the  rivet-  At  the  Exposition  a  Butler  machine,  traveling  from 
ing  gang  boil  down  to  the  one  fact  that  work  is  started  45  to  50  miles  each  night,  kept  the  whole  of  the  grounds 
before  everything  is  ready.  A  job  should  never  be  clean,  with  the  exception  of  the  smaller  courts,  which 
started  until  you  are  dead  sure  that  everything  is  were  too  narrow  to  permit  its  operation.  The  con- 
ready  to  go  through  with  it.  tract  for  cleaning  the  exposition  grounds  was  taken  at 

40  cents  per  1,000  square  yards,  and  it  is  stated  that 

a  profit  of  about  $15,000  was  made  in  the  ten  months 

A/^  „,-,-^,^     Qft«/=»of    ^Itficininrf  ""  ""^  machine.     The  next  lowest  bid  was  47  cents 

V  d,L/^UUIIl    OLreei    V^lCd,lllIlg  per  l.OOO  square  yards.     This  very  machine  had  pre- 

in    WcSfCfn    C^lf IGS  \iously  been  in  operation  in  Oakland,  and  at  the  close 

of  the  exposition  had  run  27,000  miles  and  was  still  in 
good  condition. 

AFTER  many  years  of  experiment,  street  clean-  The  accompanying  data  are  from  an  official  report 

ing  by  vacuum  apparatus  seems  to  have  be-  on   tests  of  a  Butler  street  cleaner  made  by  W.  W. 

come  an  established  practice  in   some  of  the  Thompson,  assistant  deputy  superintendent  of  streets, 

Western  United  States  cities,  according  to  En-  Oakland,  Cal. 
gineering  News  Record.     At  the  Panama-Pacific  Ex-  Data  on  Performance  of  Machine 

position  the  pavements  were  cleaned  dailv  by  one  of  „  •       /i       c.    t  .u   r         c  i-i     j   c.    .     .u 

\  '  .     ,  ,       '       ^  Reswccping   Clay   St.    from   south   line   of    Ihird   St.    to   the 

the   newest   tvpes   of  these   vacuum   cleaners,   a   com-  .,    ,.         r  ^        .t,  c» 

...  .     -  '  .  ,  .  ,  .  south  line  of  Seventh  St. 

bmation  of  a  sweepmg  and  suction  machme.  t        .u  ,«,rvj  t. 

'      '^  Length 1040..5  ft. 

Rotary  Broom  Adjustable  Width 52.6  ft. 

It  has  a  power-driven  rotary  broom  8  ft.  5  ins.  wide  Area 6,080  sq.  yds. 

by  Sy2  ft.  in  diameter,  fully  inclosed  and  so  constructed  Starting  time 6..30  a.m. 

that  when  it  is  worn  it  can  be  extended  and  readjusted  Finishing  time 6.58  a.m. 


Type  of  vacuum  street  cleaner  used  in  western  cities. 


to  give  a  proper  sweeping  surface  at  all  times.  It  can 
be  used  down  to  the  stub.  All  heavy  dirt  and  par- 
ticles picked  up  are  swept  by  this  broom  upon  a  con- 
veyor and  deposited  in  iron  receptacles,  which  are 
easily  removed  from  the  machine.  These  receptacles 
hold  about  a  barrel  each. 

For  taking  up  dust  and  light  floating  particles, 
there  are  two  fans  placed  directly  over  the  broom. 
This  arrangement  effects  the  separation  in  the  mach- 
ine of  the  heavy  dirt  and  the  light  dust.  The  air  and 
dust  pass  through  a  separator  screen  where  the  dust 
and  fine  particles  settle  on  the  lower  platfonn,  and  a 
small  conveyor  running  at  about  30  ft.  per  minute  car- 
ries this  material  into  the  front  receptacle.  The  broom 
is  driven  by  self-adjusting  rope  transmission  as  shown. 
The  broom  carriage  is  hinged  to  the  back  of  the  ma- 
chine and  rides  on  a  pair  of  small  wheels  practically 
independent  of  the  sweeper  itself,  thus  permitting  it 
to  adjust  itself  to  unevenness  in  the  surface  of  the 
pavement. 

The  broom  and  fan  drive  is  taken  from  the  main 
shaft  just  in  front  of  the  transmissiotr,  and  the  clutch 
is  so  arranged  that  the  inachine  can  be  driven  and 
operated  independently  of  the  broom.  The  sweeper 
truck  is  built  very  low,  and  its  wheels  are  fitted  with 
solid  rubber  tires.     The  speed  of  operation  naturally 


Dust 97  lb.;  1.89  cu.  ft. 

Street  sweepings 113  lb.;  3.77  cu.  ft. 

Gutter  sweepings 300  lb.;  5.45  cu.  ft. 

Resweeping  35th  St.   from  east  line  of  Grove  St.  to 
west  line  of  Telegraph  Ave. 

Length 1.023  ft. 

Width 31.9  ft. 

Area 3.625  sq.  yds. 

Starting  time 7.37  a.m. 

Finishing  time 7.44  a.m. 

Dust 72  lb.;   1.44  sq.   ft. 

Street  sweepings 24  lb.;  1  cu.  ft. 

Gutter  sweepings 91  lb.;  3.67  cu.  ft. 

Resweeping  Piedmont  Ave.   from  east  fine  of  Broadway 
to  north  line  of  Echo  Ave. 

Length 4,357  ft. 

Width 52  ft. 

Area 25,173  sq.  yds. 

Dust 69  lb.;  1.44  sq.  ft. 

Street  .sweepings 383  lb.;  8.31  cu.  ft 

Gutter  sweepings 335  lb.;  13.85  cu.  ft. 

Total  clean-up  of  sweepings V/i  cu.  yd. 

Sweeping  time 1  hr.,  35  min. 

In  Los  Angeles,  Cal.,  a  contract  was  awarded  last 
fall  to  W.  W.  Baxter  for  street  cleaning  by  vacuum 

(Continued  on  page  528) 
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Practical  Hints  for  the  Contractor 

that  may  save  him  time  and  money.     If  you  know  any  labov'saving  scheme, 
send  it  in — preferably  with  illustrations.     We  will  pay  for  all  accepted  articles. 


MIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIU^^^^ 


Compressed  Air  Fittings  Prevented  from 
Pulling  Out  by   Simple   Means 

By  U.  B.  McDermld 

SOMK  time  ago  the  writer  was  ennployed  in  re- 
l)airiiig  riveting  maciiines  and  their  apjuirten- 
ances  for  a  gang  of  riveters  on  tank  work.  All 
the  rivets  were  driven  cold,  the  men  were  all  paid 
by  the  piece,  and  strike  conditions  jirevailed.  The 
wear  and  tear  on  equipment  under  these  circumstances 
was  very  severe,  but  in  no  jilace  was  it  more  marked 
than  in  the  way  the  fittings  were  constantly  pulling 

6'foa'  .». 


Simple  device  fastens  flttings  on  ait  hose  to  stay. 

out  of  the  tail  or  buck  hose.  We  are  carrying  110 
pounds  of  air  pressure  on  the  lines,  and  this,  coupled 
with  rough  handling,  would  pull  out  littings  some  days 
faster  than  a  man  could  put  them  in.  All  sorts  of  pat- 
ent clamps  were  tried,  but  none  proved  equal  to  this 
job. 

i  was  aibout  to  give  up  in  disgust  when  one  of  the 
gang  told  me  of  a  tool  that  solved  the  problem  in  the 
neatest  way  that  1  have  ever  seen  during  fifteen  years 
of  construction  work. 

He  took  a  hammer  handle,  sawed  ofif  a  piece  6  to  8 
inches  long,  then  bored  two  y»  in.  holes  through  it ; 
the  first  3/j  in.  from  the  end  of  the  handle,  the  other 
parallel  and  appro.ximately  1  in.  further  up  the  handle, 
as  shown  in  the  sketch.  He  then  laced  a  wire  of  about 
16  gauge  through   the  holes,  as  shnwn   above.      The 


together  with  pliers  in  the  ordinary  manner,  and  the 
job  is  done  to  stay.  It  is  hard  to  believe  what  an  enor- 
mous pull  can  be  exerted  on  that  wire.  In  fact,  the 
novice  at  his  first  attempt  will  jirobably  pull  his  wire 
in  two  several  times  before  he  gets  the  correct  n<jtion 
of  the  pull  he  is  e.xerting.  Hut  in  no  ca.se  will  the  fit- 
ting ever  again  pull  out.  In  hundreds  of  cases  I  have 
never  known  a  blowout.  Neither  use.  pressure,  nor 
abuse  has  aiiy  efTect  on  a  joint  well  made  in  this  man- 
ner— the  hose  always  wears  out  first  before  the  fitting 
gives  trouljle. 

This  work  was  all  done  on  a  Yj,  in.  and  1  in.  hose, 
but  there  is  no  reason  why  it  should  not  do  for  any 
size,  or,  in  fact,  in  any  place  where  it  is  desired  to  do  a 
snug,  tight  jo*b  of  winding  wire.  The  convenience  of 
the  tool  is  further  enhanced  by  the  fact  that  it  is  cheap, 
can  be  made  anywhere,  any  time,  by  anyone,  and  can 
always  be  depended  on  to  do  a  tight,  neat  job. —  Engi- 
neering and  Contracting. 


Mixer  Stretches  Reinforcing 

TIIIC  scheme  shown  in  the  accompanying  sketch, 
from    luigineering   Xews- Record,   was   used   to 
eliminate  considerable  work  formerly  required 
I'or  unrolling,  raising,  and  stretching  the  wire 
leiiciiig  used  in  reinforcing  some  concrete  roads  across 
boggy  ground  in  California. 

The  pavement  on  the  stretches  of  road  referred  to 
is  16  ft.  wide  and  5  in.  thick,  and  three  widths  of  00  in. 
wire  fencing  were  used  for  reinforcing.  The  plan  de- 
vised for  handling  it,  which  proved  quite  effective,  was 
to  run  an  iron  pipe,  to  be  used  as  a  reel,  through  the 
centre  of  the  three  rolls  of  reinforcing  and  hang  the 
pil)e  on  hooks  attached  to  the  floor  of  the  mi.xer.    An- 
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wire  was  pulled  through  hole  A  until  4  or  5  in.  pro- 
truded. It  was  then  clamped  in  the  vise  along  with 
the  fitting,  which  had  been  previously  forced  into  the 
hose,  and  the  wire  was  then  tightly  wound  over  the 
hose,  the  tension  being  regulated  by  lightly  holding 
the  w'ire  against  the  handle,  with  the  hand  at  H.  The 
hose  may  be  at  C,  in  which  case  the  direction  of  rota- 
tion is  as  shown  by  the  arrow  ;  or  at  D,  when  the  direc- 
tion is  opposite,  as  again  shown  by  the  arrow.  Hav- 
ing the  wire  and  hose  clamped  in  the  vise,  my  man 
commenced  to  wind  the  wire  down  the  length  of  the 
tilting  as  tight  and  close  as  ever  a  wire  was  woiuid  on 
a  spool :  then  back  with  three  or  four  turns  to  the 
starting  point,  and  there  the  two  ends  were  twisted 


other  pipe  was  ])laced  under  the  reinforcing  and  on  top 
of  the  side  forms  of  the  pavement,  keeping  the  rein- 
forcing off  the  ground.  This  pipe  was  dragged  behiml 
the  mixer  by  wires  tied  to  the  hubs  of  the  rear  wheels. 
and  was  adjusted  so  as  to  stay  just  ahead  of  the  con- 
crete sjiout.  Thus  as  the' mixer  moved  ahead  the  rein- 
forcing was  automatically  unrolled,  stretched,  and  held 
at  a  lixed  distance  off  the  ground  l)y  the  pipe  laid  'Hi 
the  t"(irnis. 


1  loUou  i  \  iiiiui  ical  reinforcew  i..in.iin-  |muv  n.ni- 
been  used  at  Liverpool.  They  are  lighter  and  cheaper 
than  solid  piles,  and.  in  the  opinion  of  many,  more 
effective. 
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New  Canadian   Plant  for  the  Pittsburgh- 
DesMoines  Steel  Company 

Canadian  i)urchasers  of  steel  i)roducts  will  he  in- 
terested to  learn  that  the  Pittshnrgh-Dcs  Moines  Steel 
Company,  formerly  known  as  the  Des  Moines  Bridge 
&  Iron  Cf)mpany,  with  works  at  Pittshnrgh,  Pa.,  and 
Des  Moines,  Iowa,  has  recently  established  a  plant  at 
Chatham,  Ont.  This  Canadian  branch  of  the  com- 
pany, known  as  the  Canadian  Des  Moines  Steel  Com- 
)iany.  Limited,  has  pnrchased  the  ])ro])erty  of  the 
Chatham  Hridge  Comi)any,  Limited,  and  haS  enlarged 
and  completely  eqnip])ed  this  plant  to  handle  the  mann- 
factnre  of  all  standard  types  of  steel  strnctures,  in- 
cluding mill  l)nil(Ungs,  office  buildings,  fire  escapes  and 
bridges.  In  addition  to  this  they  will  also  make  a 
s])ecialty  here,  as  in  the  States,  of  the  manufacture 
and  erection  of  elevated  steel  tanks  and  other  special 
structures,  such  as  standpipes,  storage  tanks,  smoke 
stacks,  barges  and  coaling  stations. 

Tile  elevated  steel  tank  manufaclured  li\    iliis  cmn- 


A  municipal  water  tower  of  200,000  gallons  capacity. 

pany,  for  storage  ])urposes,  has  found  special  favor  in 
the  fields  of  municipal,  industrial  and  railway  service. 
It  provides  a  very  satisfactory  means  of  supplying 
water  under  pressure  to  a  distributing  system.  It 
furnishes  a  reliable  watertight  structure  of  simple  lines 
and  pleasing  appearance  which  fits  in  well  with  any 
surroundings.  The  storage  capacity  of  tanks  used  in 
this  connection  may  vary  from  a  few  thousand  gallons 
for  a  private  system  up  to  a  million  gallons  supplying 
a  large  municipality  with  water  for  domestic  consump- 
tion and  fire  protection.  It  is  considered  that  a  storage 
of  fifty  gallons  per  capita  is  sufficient  for  domestic 
supply.  This  amount  may  be  doubled  if  the  supply 
in  addition  is  to  be  used  for  industrial  service  and  fire 
protection.  The  tower  may  be  of  any  height  to  pro- 
vide the  necessary  pressure.  The  cut  shown  illus- 
trates a  municipal  water  tower  of  200,000  gallons  capa- 
cilv.      At    latitudes    where    severe    weather    is    exjieri- 


enced,  these  tanks  arc  fitted  with  sjiecial  heating 
arrangements. 

'Jliis  company  has  also  built  a  number  of  wireless 
towers  with  heights  from  100  to  ()00  feet. 

In  future  all  sales  in  the  Canadian  territory  will  be 
handled  from  Chatham,  and  all  steel  for  delivery  in 
Canada   will  be  fabricated  at  this  point. 


Vacuum  Street  Cleaning 

(Continued  from  pa^e  5?GI 

cleaners  known  as  the  Baxter  machines.  This  con- 
tract was  f(jr  three  years  at  the  rate  of  10^<  cents  per 
1,000  s([uarc  yards.  This  type  of  machine,  it  is  esti- 
mated, will  clean  220,000  scpiare  yards  of  |)avcment  in 
eight  hours.     It  has  no  rotary  broom. 

Another  tj'pe  of  vacuum  cleaner,  which  it  is  claimed 
has  been  used  with  success  at  Sandusky,  Ohio,  and 
other  places,  is  the  design  of  Bernard  Kern  and  is 
known  as  the  "Waycleanse  suction  street  cleaner." 
This  machine  has  a  detachable  three-wheel  van,  or 
l)i>rtal)le  bin,  for  collecting  ancl  transporting  the  dust 
;md  sweepings. 

The  I'^ar  West  cities  where  vacuum  street  cle;iners 
seem  to  have  met  with  the  most  success  are  in  re- 
latively arid  sections.  In  these  cities  ordinary  street 
refuse  is  s])eedily  reduced  to  dust,  and  the  damp,  slimy 
conditions  met  with  in  I'lastern  cities,  or  in  the  coast 
cities  of  the   Northwest,  are  seldom   encountered. 


Steel  Company's  Representative 

W.  A.  Maclennan,  B.  C.  re])resentative  of  the  Steel 
Company  of  Canada,  with  head  office  at  Hamilton. 
Ont.,  has  removed  his  head(iuarters  from  the  Old 
Safe  Block,  corner  Hastings  and  Seymour  Streets, 
Vancouver,  to  more  modern  and  commodious  offices  in 
the  Credit  Foncier  Building,  oj)posite  the  Vancouver 
Club,  Hastings  Street  West. 


New  Books 

Paving  Economy — Roail  ami  .Slrcct — liy  Charles  .\.  Mul- 
len, director  of  paving  department,  Milton-Her.scy  Company. 
Published  by  the  Industrial  and  Educational  I'ress.  Mont- 
real; 08  pages;  .'i'/j  x  H'/i  inches;  paper  binding;  price,  $1. 
This  treatise  is  directed  particularly  to  city  officials,  roa<l 
superintendents,  publicly  interested  citizens,  ind  others  who 
may  find  themselves  in  need  of  a  working  knowledge  of  road 
and  street  pavement  values.  No  attem-pt  is  made  to  consider 
the  contracting  side  of  road  work,  discussion  centering  mainly 
on  the  financial  and  economical  aspects  that  should  be  viewed 
liy  civic  officials  wlio  want  to  get  the  most  value  from  liie 
pul)lic's  point  of  view.  The  various  tj'pes  of  paving  surface  arc 
compared  as  to  the  special  features  in  the  wearing  surface 
that  are  most  desirable  from  the  physical  point  of  view  and  as 
to  the  main  points  that  enter  into  their  fmancial  economy,  witli 
the  object  of  seeking  a  pavement  that  gives  the  best  value 
for  the  money,  all  things  considered. 

How  to  Build  Up  Furnace  Efficiency — by  Jos.  \V.  Hays, 
combustion  engineer,  Chicago.  Published  by  the  author;  i'A 
pages,  illustrated;  5x7  inches;  paper  binding;  price,  $1.  In 
Ibis,  the  tenth  edition  of  a  i)0]nilar  treatise  on  combustion, 
the  purpose  is  to  show  why,  how,  and  wliere  fuel  is  wasted  in 
the  boiler-room,  and  to  indicate  what  proceedings  to  take  to 
effect  a  reduction  in  the  coal  bills.  The  distinctive  feature  of 
tliis  book  is  the  popular  narrative  style  of  writing  adopted 
by  the  author  to  discuss  a  suljject  usually  considered  abstract. 
By  making  a  liberal  use  of  anecdotes  for  purposes  of  illus- 
tration and  dwelling  on  the  liumorous  phases  of  boiler-room 
|ir:tctice,   he   stimulates   an   interest    that   is   sustained    to    the 
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tnd.  Very  little  is  said  in  the  book  relating  to  the  theory  of 
combustion.  The  sole  aim  is  to  discuss  its  practical  aspects  in 
such  a  way  as  to  satisfy  those  managers,  superintendents, 
enKineers,  and  firemen  of  the  power  plant  that  want  results 
first  and  are  content  to  let  theory  rest  until  results  are  ac- 
i-oniplislied.  Tlu-  <|iiestion  of  buildini^  up  boiler-room  efli- 
liency  is  iliscusse<l  under  I'lve  heads:  Why  your  fuel  is  wasted; 
how  your  lui-l  is  wasleil;  Imw  to  spot  your  fuel  wastes;  how 
to  sliip  your  fiR-l  wastes;  liow  to  keep  the  wastes  slopped. 
(  liarls.  <lia}irams,  and  illustrations  of  apparatus  are  useil  lo 
nial<f  cli-a|-  some  of  tlie  things  diffrull  to  explain  in  the  le.'d 
and  lo  show  llie  proper  appliaiUTS  for  proseculinK  comliUS- 
liou  studies.  An  appendi.v;  applies  lo  the  use  of  nil,  H;as,  wood 
refuse,  and  other  fuels. 


Trade  Publications 

'fhc  I'lUMland  (euuiil  .Assneialioii  has  issued  a  pamplilet 
entitled  "Concrete  Tile  and  Land  Drainage,"  outlining  what 
land  drainage  will  accomplish  and  I  he  value  of  the  concrete 
ty|>e  of  (ile  for  this  work.  Hook  will  i)e  supplied  free  on  re- 
i|uesl. 

Modern  M<'lliods  of  Hrick  I'avemeul  t'oustruction,  puli- 
lisheil  l)y  the  Dunn  W  ire-(  ut  Lna  Brick  Company,  descril)- 
iuH  and  illustralinir  the  manufacture  of  wire-cut  Iuk  bricks 
and  their  applicaliim  in  iiavemeul  construction. 


Mainly  Constructional 

East  and  West— From  Coast  to  Coast 


lieatlie  I'.rotliers  have  awarded  the  contract  for  steel 
sash  (ui  their  new  factory  al  London  lo  llie  .\.  If  '  Irmstiv 
Company. 

During  the  month  of  May,  11)  building  permits  were  issued 
in  Call.  Out.,  valued  at  $»M.S-J().  fbe  total  for  tlie  first  hve 
months  of  the  year  is  $.')i.(liiu. 

During  tlie  first  five  months  of  ihis  year  permits  have 
been  issued  in  W'elland,  Ont.,  to  a  total  value  of  $i:i:i,HJ,  as 
compared  with  $i)i),l'.)(i  in  the  corresponding  period  in  191C. 

'fhe  total  value  of  the  building  permits  isued  in  the  city 
of  St.  John,  \.l!..  during  the  first  five  months  of  the  year 
amounts  to  $404,41)0.  as  compared  with  $24."). 700  for  the  same 
period  last  year. 

Pnring  the  first  five  months  of  the  year  there  were  ()70 
building  permits  issued  in  the  city  of  Montreal,  valued  at 
$3,I0H.'.)14.  as  against  741!  permits  during  the  corresponding 
period  in  li)l(l.  at  a  value  of  $I.()H(i.2'.)4. 

'file  .'\.  r..  (Irmsby  Company  has  been  awarded  the  steel 
sash  contract  for  Luney  I'rothers'  building.  Victoria.  B.C.; 
also  the  skylight  contract  on  the  new  power  station  at  Dun- 
can and  Nelson  Streets,  for  the  Toronto  Hydro. 

A  surplus  lot  of  23.440  feet  of  iron  pipe  of  various  sizes, 
accumulated  by  the  engineering  department  of  the  city  of 
Vancouver  during  the  boom  days,  is  to  be  disposed  of  to  the 
city  of  Trail.  West  Kootenay,  for  waterworks  purposes. 

.\n  obi  fish  plant  al  I'acoli.  Queen  Charlotte  Islands,  has 
been  turned  into  a  factory  for  the  treatment  of  kelp.  All  of 
the  numerous  by-products  of  the  seaweed  will  be  extracted. 
.\   smaller  plant  is  located  at  Sidney.  Vancouver   Island. 

The  Dominion  Shale  Brick  and  Sewer  I'ipe  Company. 
Ltd.,  operating  a  big  idant  near  Kanaimo.  recently  made  an 
assignment  for  the  benefit  of  creditors.  The  trouble  was 
brought  about  l>y  the  severe  <lepression  in  the  building  trade 
since  the  outbreak  of  the  war. 

Work   has   been   carried  out    liv   the   I'.P.K,   on   extensive 


freight  sheds  at  Lambton,  <>nt.,  on  the  .site  formerly  occupied 
by  their  station.     The  latter  building  was  transported  a  milr 
further  west.     On  cither  side  of  the  800-foot  sheds  i 
pany  is  laying  down  three  extra  tracks. 

City  Engineer  Rust,  Victoria,  delivered  an  illustrated 
lecture  on  May  Id  before  the  local  branch  of  the  Canadian 
.Society  of  Civil  hjigineers,  his  subject  being  the  Sooke  Lake 
waterworks  sy<>tem.  In  addition  to  a  large  gathering  ol 
members,  many  citizens  were  present. 

Ihe  tender  of  the  John  ver  Mehr  KngiAcerinK  Coin|iany. 
Ltd..  of  Toronto,  for  the  installation  of  a  new  I'lllratiiin  plant 
at  Osbawa  has  been  accepte<l  by  the  local  board  of  water 
commissioners,   subject    to     the    a|>proval   of    the    Provincial 

Hoard  of  Health,     'fhe  plant   will  I '  'I'-   l.'-.n-.i...-  .irin,,,.. 

sand  type. 

I'ermils  i.-.ued  in  the  city  of  \'ancouvcr  for  the  month  of 
May.  11117,  number  .'14, , ami  are  valued  at  $47.!»7.'i.  This  com- 
pares with  "i8  permits,  valued  at  $:!2,l»so,  in  the  same  month 
last  year.  The  total  for  the  first  Wvv  months  of  the  year  is 
33a  permits,  at  .$381,3:10,  as  against  I7il,  at  $:t'Jl,5:iO,  during  the 
Corresponding  period  in  IDIO. 

Building  activity  in  Windsor,  Ont.,  cmtiniK 
strong.  During  May,  74  permits  were  issued,  at  a  value  oi 
$1  l(i,'.).">.">,  as  against  52  permits  valued  at  $88,705  in  the  same 
month  last  year.  The  total  of  the  permits  for  the  first  live 
months  of  the  year  is  255,  at  a  value  of  $40'J,8GO,  compared 
with  187  during  the  corresponding  period  in  l!)l(i,  valued  al 
$:tHS,8(!0. 

Civic  representatives  of  .Sarnia,  Ont.,  have  been  :    .^ 

several  cities  in  Western  Ontario  for  the  purpose  of  inspect- 
ijig  their  incinerator  plants  and  gathering  data  regarding  the 
cost  of  installation  and  maintenance.  It  is  stated  that  the 
Sarnia  City  Council  is  in  favor  of  having  an  incinerator  in- 
stalled, as  the  only  satisfactory  way  of  dtsposiu'^'  of  their 
garbage. 

Marsh.  lUillmi.  I'owi-^  *  wi,,ij..ii,.  i.i.i..  :>,  „  ,,  i mimui-.- 
ter.  have  about  completed  work  on  the  jetty  on  the  South 
.\rm  of  the  fraser  Kiver  below  Stevcston,  the  last  unit  now 
being  installed.  A  similar  work  will  shortly  be  undertaken 
on  the  opposite  bank  of  the  river,  the  iilea  being  lo  confine 
the  water  to  its  channel  and  keep  it  from  Hooding  the  tiat 
lands.  The  scheme  was  evolved  by  LeUaron,  a  French  en'gi- 
neer.  consulted  by  Ihe  Department  of  Public  Works.  Ottawa, 
some  years  ago. 

-'\n  announcement  has  recently  been  made  by  Mr.  W.  A. 
McLean,  Deputy  Minister  of  Highways  for  Ontario,  that  this 
province  is  to  employ  at  least  fl.OOt)  men  in  building  good 
roads  after  the  war.  Mr.  McLean  says:  "Our  department  is 
seeking  to  interest  the  public  in  good  roads  with  a  view  to 
greatly  extending  the  work  after  the  war,  and  the  employ- 
ment of  (),000  men.  or  the  equivalent  of  six  battatitms.  will  be 
a  considerable  step  towards  equalizing  the  difficult  situation 
which  will  certainly  be  with  us  after  the  war." 

'Jhe  Brick.  Terra  Cotta  and  Tile  Company,  of  Corning. 
X.V.,  Mr.  M.  E.  Gregory,  proprietor,  has  become  a  licensee 
of  the  Dunn  Wire-Cut  Lug  Krick  Company,  of  Conncaut, 
Ohio,  and  will  engage  in  the  manufacture  of  wire-cut  lug 
paving  brick.  This  contpany  is  one  of  the  most  important 
paving  hrick  concerns  in  that  section  of  the  country,  and  is 
widely  known  for  the  quality  of  its  product  and  the  relia- 
bility of  its  business  methoiis.  Mr.  Gregory,  the  proi>riet"r. 
is  one  of  the  leading  business  men  of  that  section. 

Messrs.  Yarrows,  Limited,  whti  hayc  a  large  >ini>iiiiii.i- 
<ing  and  repair  plant  at  Ksquimalt  Harbor,  near  Victoria,  have 
accepted  a  contract  to  construct  another  steel  stern-wheel 
vessel  of  light  draught,  similar  in  design  to  several  turned 
out  during  the  past  twelve  months,  for  use  on  inland  water 
in   Imlia.     The  boats  are  i:!2  feet  in  lent;th.  with  a  be.un  of  ;12 
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feet  and  draught  of  3  feet.  Like  the  others,  the  third  craft 
will  be  shipped  in  knock-down  farm  on  a  Blue  Funnel  liner, 
the  boilers  and  machinery  Roing  direct  from  Glasgow  to  the 
point  of  destination. 

The  Halifax  Housing  Company,  Ltd.,  of  Halifax,  N.S.. 
has  been  established  to  erect  a  number  of  modern,  sanitary, 
four-roomed  cottages,  at  a  minimum  rental,  on  the  north 
slope  of  Fort  Needhani,  where  there  is  space  for  about  fifty 
double  tenements.  It  has  been  decided  to  erect  the  first 
group,  at  least,  of  wood,  though  the  original  intention  was 
to  erect  all  of  fireproof  materials.  The  change  is  made 
necessary  because  of  the  high  cost  of  materials.  The  capital 
of  the  company  is  to  be  $50,000,  in  1,000  shares,  while  it  is 
proposed  to  raise  as  required  an  additional  $90,000  on  mort- 
gage, making  a  total  fund  available  of  $140,000, 

The  F'oundation  Company  of  British  Columbia,  Ltd.,  a 
subsidiary  of  the  Foundation  Company.  Ltd..  Montreal,  has 
just  been  formed  for  the  purpose  of  building  ships.  .An  order 
has  been  obtained,  through  the  Imperial  Munitions  Board, 
for  ten  wooden  vessels  of  3,500  tons  each,  and  a  shipyard  will 
be  constructed  at  Victoria  for  this  purpose.  Mr.  R.  L.  Dal- 
ton,  of  the  Montreal  office,  is  the  treasurer  of  the  new  com- 
pany, while  Mr.  VV.  I.  Bishop,  of  Montreal,  will  be  the  super- 
intendent of  construction.  Mr.  Dalton  has  left  for  the  coast. 
The  Foundation  Company  in  the  States  has  an  order  for  a 
number  of  wooden  vessels. 

The  ratepayers  of  Port  Coquitlam  are  considering  a  pro- 
position to  bonus  an  electrical  steel-making  plant  which  is 
being  promoted  by  A.  F.  Bernstein,  of  Vancouver.  If  the 
proposition  goes  through,  the  plant  will  have  four  4,000  kw. 
furnaces,  capable  of  producing  30  tons  of  iron  each  per  diem. 
These  will  be  continuous  furnaces — as  the  ore  is  reduced  it 
will  l)e  run  into  a  crucible,  where  it  will  be  refined  by  the 
addition  of  fluxes  and  the  impurities  slagged  od.  With  the 
addition  of  certain  alloys  any  desired  grade  of  steel  may  be 
produced.  A  rolling  mill  capable  of  turning  out  100  tons  of 
steel  per  day  is  part  of  the  scheme,  which  is  to  be  voted 
upon  by  the  property  owners. 

The  judges  in  the  annual  split-log  drag  contest  of  the 
Manitoba  Good  Roads  Association  have  carried  out  their 
first  inspection  of  the  stretches  entered  in  the  competition. 
The  competitors  include  the  Municipalities  of  Macdonald, 
Charleswood,  Rockwood,  Rosser,  St.  Vital,  Ritchot,  and 
Springfield.  Each  stretch  must  be  inspected  three  times,  at 
intervals,  during  the  season.  The  judges  will  have  to  travel 
nearly  1,000  miles  in  order  to  complete  their  duties.  Keen 
interest  is  being  shown  in  the  competition,  and  the  roads,  as 
a  whole,  are  said  to  be  better  this  year  than  ever  before. 
The  judges  are  Messrs.  A.  McGillivray,  highway  commis- 
sioner for  the  province;  S.  A.  Henderson,  president  Mani- 
toba Good  Roads  Association;  and  A.  C.  Emmett,  secretary 
Manitoba  Motor   League. 

The  semi-annual  report  of  Road  Superintendent  J.  M. 
Young  of  Wellington  County,  Ontario,  was  recently  present- 
ed to  the  County  Council.  .  The  report  stated  that  the  county 
roads  were,  with  a  few  exceptions,  in  a  fair  state  of  repair, 
and  if  road  drags  or  graders  could  be  operated  on  them  to 
fill  in  the  ruts  they  would  be  in  good  condition  for  the  re- 
mainder of  the  season.  The  purchase  of  several  good  road 
drags  was  recommended.  The  road  machinery  had  not  com- 
menced work,  as  the  season  was  not  favorable,  and  labor 
scarcity  was  a  serious  problem.  The  work  laid  out  for  con- 
struction with  the  road  machinery  included  county  road  No. 
8,  Maryborough;  29  and  31,  West  Garafraxa;  Mill  and  Mai^ 
Streets,  in  Palmerston;  2  and  11,  Puslinch;  20.  Guelph  Town- 
ship; 4,  Eramosa;  street  to  station,  Fergus.  I'he  report  men- 
tioned a  number  of  bridges  which  were  in  an  unsafe  condi- 
tion  and   would   require   new   structures,    including   Brown's, 


.Xrthur  Township;  Mitchell's,  Arthur  Township;  Belwood, 
West  Garafraxa;  Goldstone,  Xo.  32,  Peel;  Bye's,  No.  5,  Pil- 
kington;  Hillsburg,  No.  24,  Erin  Township;  O'Donnell's,  No. 
17,  Luther  and  Arthur  Townships.  A  number  of  bridges 
were  also  reported  to  be  in  need  of  repair.  It  was  further 
stated  that  a  great  many  new  culverts  would  be  required  on 
the  several  county  roads,  and  that  a  large  amount  of  drain- 
ing would  be  done  in  order  to  benefit  the  roads  in  many 
municipalities. 


Personals 

Lieut.-Col.  C.  H.  Mitchell,  M.Can.Soc.C.E.,  D.S.O., 
C.M.G.,  of  the  firm  of  C.  H.  &  P.  H.  Mitchell,  consulting  engi- 
neers, Toronto,  was  among  those  upon  whom  honors  were 
conferred  on  the  occasion  of  the  King's  birthday. 

Lieut.  J.  A.  Gordon  White,  formerly  with  the  Mond 
Nickel  Company.  Victoria  Mines,  and  later  in  the  hydraulic 
department  of  the  Hydro-Electric  Power  Commission  of  (On- 
tario, has  been  awarded  the  Military  Cross.  He  is  a  gradu- 
ate of  McGill,  1911,  applied  science. 

Mr.  R.  T.  Bell,  formerly  with  the  National  Transcon- 
tinental Railway  as  division  engineer,  and  latterly  with  the 
Toronto-Hamilton  Highway  Commission  as  construction  su- 
perintendent and  at  Camp  Borden  in  a  similar  position  under 
Col.  Low,  has  been  granted  a  commission  as  captain  of  the 
23rd  Draft  Reinforcements  for  Canadian  railroad  troops. 

Brigadier-General  F.  O.  W.  Loomis,  of  D.  G.  Loomis  & 
Sons,  contractors,  Montreal,  and  Major  E.  G.  M.  Cape,  presi- 
dent of  E.  G.  M.  Cape,  Ltd.,  Montreal,  contractors,  are 
among  the  Canadian  officers'  names  submitted  by  Sir  Doug- 
las Haig  as  deserving  of  special  mention.  Both  officers  are 
also  included  in  the  King's  birthday  honors;  Brigadier-Gen- 
eral Loomis  has  been  made  a  C.M.G.  and  Major  Cape  has  been 
awarded  a  D.S.O. 

Messrs.  Ernest  A.  Cleveland,  M.Can.Soc.C.E.;  Donald 
Cameron,  M.Can.Soc.C.E.,  and  Stuart  S.  McDiarmid,  B.Sc, 
who  have  conducted  a  consulting  engineering  business  at 
Vancouver  for  several  years,  under  the  firm  name  of  Cleve- 
land &  Cameron,  have  dissolved  partnership.  Mr.  McDiar- 
mid has  received  a  commission  in  ari  overseas  draft  of  the 
forestry  battalion,  while  the  other  two  partners  will  each 
continue  business  on  his  own  account. 


Obituary 

George  Alexander  Stewart,  C.E.,  who  died  on  May  13,  at 
his  home  in  Victoria,  at  the  advanced  age  of  87  years,  was  at 
one  time  well  known  in  Eastern  Canada,  and  in  various  ways 
was  prominent  in  the  early  days  of  the  Dominion.  He  spent 
his  boyhood  on  the  site  of  the  present  city  of  Peterboro 
(named  by  his  mother  at  the  request  of  Sir  Peregrine  Mait- 
land,  then  Governor-General  of  Canada),  and  later  took  up 
civil  engineering  under  Sir  Sandford  I'leming.  After  passing 
his  examinations  he  assisted  in  the  construction  of  the  first 
railway  built  in  Canada;  was  assistant  engineer  of  the  North- 
ern Railway  from  1852  to  1854;  practised  his  profession  at 
Port  Hope  from  then  until  1865,  and  was  chief  engineer  of 
the  Midland  Railway  from  1868  to  1877.  A  long  wooden  pon- 
toon bridge  built  by  Mr.  Stewart  in  1866  across  an  arm  of 
the  Bay  of  Quinte — the  first  bridge  of  its  kind  erected  in 
Canada— still  continues  to  give  good  service.  Later  in  the 
same  year  he  was  commissioned  to  make  topographical  sur- 
veys of  the  Rocky  Mountain  National  Park,  Banfif,  Alta.,  and 
was  in  charge  there  for  eleven  years,  following  which  he  re- 
turned and  removed  to  Victoria.  He  was  a  member  of  the 
Royal  Society  of  Civil  Engineers,  and  at  the  time  of  the 
"Trent"  afTair  he  recruited  and  commanded  a  company  of 
engineers  at  Port  Hope. 
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^^  .  J  w^  tsTA»usHto  IBM  tic  survey  on  the  part  of  the  CM. A.  as  an  aid  in  shajj- 
^T'  ^  J  m^f^^^w  I  )U\.^^  J  '"^^"^  ta.-sation  policies;  (h)  some  action  by  the  provin- 
My^V^TTT^I  I  l%r^^*^\l^/l  ^■'^'  governments  to  prevent  the  present  huge  annual 
■  I  l||l  I  Vl^^^  IV^^lJl  Wm  '"^^'  ^^^'^^^'  (^)  ^^^  elimination  of  all  government 
^^^Fi»*'*  M.  X  ^^4  \*  i>atronaf,'c  in  the  ^rantinjar  of  contracts  and  the  intro- 
^^^^x  C  t*  •  A.  r^  '  ^wiT  duction  of  full  and  free  competition;  (d)  the  establish- 
^  LllQlIlCCrinQ  KCVICW  mt-'i't  of  libraries  and  laI,oratories  for  the  furtherance 
^ ^ ''  of  industrial  research. 

Published  Each  Wednesday  by  *     ♦     » 

HUGH   C.    Maclean,  LIMITED  in  connection  with  the  latter  resolution,  namely. 

HUGH  C.  MacLEAN,  Winnipeg,  President.  ^'"-'    •^•'tablishment   of   industrial    research   bureaus,  'it 

T'lT/^ijAcc   ^;^r^TT^Tr-   /-         i»;r      „,  inav  bc  p(jmtcd  out  that  this  matter  has  been  discu>sed 

THOMAS  S.  YOUNG,  General  Manager.  i,,  'ti,„  J.  ,„„,i     „,„     ■    .    t    \  >    ■           t-          -i          i 

^    ^    .r,^  '^y  ^"^  recentlv-app(jnited  .Advi.sory  Council,  and  a  re- 

HEAD  OFFICE  -  347  Adelaide  Street  West,  TORONTO  commendation  has  been  made  to  the  ^(nernment  bv 

Telephone  A.  2700 that  (.ouncil.     It  is  difficult  to  understand  how  j)ublic 

MONTREAL  -  Telephone  Main'2299  -  119  Board  of  Trade  '"'""^>'  '•''^^"l^.  '^^  more  wisely  spent  at  the  present  mo- 

WINNIPEG  -   Tel.  Garry  856   -    Electric  R.iilway  Chambers  "^^'V,.  ?   ^^^'^^   commercial    development    than    in    the 

VANCOUVER     -    Tel.  Seymour  8013     -     Winch  Building  (^^-^tablishment   of   research    libraries   and    laboratorie.s. 

NEW  YORK  -  Tel.  3108  Beekman   -   1123  Tribune  Building  ,'V^'^"''  ^y"'^  '"^j'^e  possible  the  S(.hition  of  many  pro- 

CHICAGO   -   Tel.  Harrison  5351   -   1413  Gt.  Northern  Bldg.  '''.^''"^  t'^'''-  '^^  ^'^f  present  moment    retard  our  indus- 

LONDON,  ENG. -    -    16  Regent  Street  S.W.  t''al  progress  and  prevent  Canada  from  takm- as  pro- 

iiiinent  a  place  in  the  commercial  w'orld  as  her  natural 

SUBSCRIPTION  RATES  resources  ami)ly  justify.     Up  to  the  present  time  Cana- 

Canada  and  Great  Britain,  $3.00.     U.  S.  and  Foreign,  $3.00.  f.'^"   manufacturers  have  sought  K.jvernment   protec- 

Single  copies  10  cents  *'""  '*-^'":l  the  inroads  of  competitors  larj^ely  on  the 

1 argument  that  tney  were  unable  to  compete  with  the 

Authorized    by    the    Postmaster    General    for    Canada,    for    transmission  oldcT    established    aild    larLjer    (irgailizatiolls    of    forei.ltn 

a.  second  class  matter.                    ,,    „,    ,„„        .,     p    .  „       .  Countries.    This  has  resulted  in  ii  certain  industrial  (le- 

Enlcred    as   second   class   matter    Tnly    l.'^th.    1!)14,   at    the    Postofhce   at  ,                       j.             i  •    i     .1                                          ■  ,  ,           r                  •  ■    . 

ItulTalo.   N.   Y.,  under  the  Act  of  Congress  of  March  3,  1S70,  VClopmCIU  tor  WhlCll  tile  ConSUUier  ])aid  bllt  frotU  which 

the   manufacturer   has   reaped   no   special   benctit.      It 

V»'-  3' June  20.  1917 No^5  vvould  not  ajxpear,  therefore,  that  this  was  the  be.-t 

form  of  assistance  the  government  could  have  given  to 

Principal   Contents                       p,ge  our  yonng  industries.    Tremendous  developments  have 

].-,lj(„rj;,l -,:!i  taken  i)lace  during  the  last  few  years  as  regards  indus- 

Enginecrs  iii  Catiada  Organized  for  War .-.:;:;  fial  procedure,  these  being  largely  the  result  of  inves- 

I'resent  Estimating  System  has  Drawback- .Vi.->  ligation  and  re.-carch.     It  might  thus  have  been  much 

Sewage  Disposal  for  Isolated  Houses ".  :'■  ''^"er  It  the  Canadian  (.ovemment,  years  ago,  instead 

Physical  Properties  <,f  Pavement  Surfaces ;-  '  protecting  and  fo.stering  inefficiency  in  the  form  of 

.\ccidents  on  Construction  Work   .".41  "Ht-of-date  processes,  had  placed  at  the  disposal  of  our 

Water  Tanks  for  Winter  Use 54'J  yoimg  indu.stries  the  means  of  them.selves  improving 

Steam    Power    F'lant    of   (iranbv    Consolidate,!    Miun,^.  ""-'"'  met.hods  of  manufacture  and  general  operation. 

Smelting  &  Power  Co.,  Ltd :.  U  ^^"  as  to  be  in  a  positl.m  to  meet   world  competition- 
Refuse  Destructor    Clinker    Successfully     Utilized     ».r  ihc  underlying  idea  in  the  present  .suggestion  fof  the 

Road-ntaking    '. .-,..■,  e.-.tal.hsbment  of  tndn.tnal  bureaus. 

Co-operation  of  Engineers  for  Recognition    ."■  Mi  t     ♦     » 

Practical  Hints  for  the  Contractor .v.s  j^,,^,^^  ^^^  ^j^^  problems  met  with  daily  in  our  Cana- 

Matnly  Constructional .-,4.,.  ,,i^,„  i„^u„tries  have  already  been  solved  in  other  conn- 

tries  and  the  solutions  i)ublished  cither  in  magazine. 

The   Need  of  Industrial   Bureaus  pamphlet,  or  iK.ok  form.    For  this  reason  the  estabh.sh- 

ment   of  gcmd    industrial   libraries   in   certain    centres 

Till',  annual  convention  of  the  Canadian   .\laiui-  would  seem  to  be  the  tirst  step  towards  a  greater  com- 

facturers'    .Association    was    held    in    Winnipeg  mercial  development.     For  the  problems  which  are  yet 

(hiring  the  week  Ijeginning  June  11.     Mr.  S.  R.  un.stdved   we  have  either  the  alternative  of  tackling 

Parsons,  of  the  l'>ritish  .American  Oil  Company,  them  ourselves  in  our  own  laboratories  or  sitting  tight 

Toronto,  was  tinaniinously  chosen  to  succeed  (.'oloiiel  while  trther  countries  solve  them  and  reap  the  benehts. 

Thomas  lantley  as  iiresident  of  the  association  for  the  This  would  mean  that  Canada  continues  to  lag  along 

coming  year.    Other  officers  are:  X'ice-prcsident.  \\'.  J.  behind  her  neighbors  industrially,  which  means,  again. 

lUilnian,  Winnipeg;  second  vice-i)resident,  T.  P.  I  low-  that  the  past  and  present  .system  of  cotldling  will  have 

ard,  Montreal  ;-treasurer,  J.  I',  l-lllis.  Toronto  (succeed-  to  be  continued  indefinitely!     Plainly,  the  proper  cour.-c 

iiig  (ieorge  P>ooth,  of  Ottawa,  who  has  held  the  posi-  is  to  supply  our  industries  with  the  means  of  develop- 

tiou  for  thirty  years  .and  has  now  resigned).  ing  their  own  strength  and  growth  .so  that  thev  mav 

.\  number  of  important  re.sohitions  were  pas.sed  by  be  self-supjiorting.     Industrial  libraries  and  industri.-il 

the  manufacturers,  including  one  dealing  with  the  re-  research  laboratories  are.  as  shown  bv  the  historv  of 

cent  reiiort  of  the  Drayton  commission  on  railway  na-  our  foreign  industrial  competitors,  undmibtedlv  one  of 

tionali/.ation.  and  suggesting  to  the  government   that  the  best   means  of  fostering  industrie.s.     Let  \is  have 

immediate  steps  be  taken  to  assist  in  tnercoming  the  them  immediately,  then,  th.it  Canadian  industries  may 

desperate  need  of  e(iuii)ment  by  providing  cars  and  stand  on  an  equal  footing  with  those  of  foreign  coun- 

loconiotiv-t--;.    Otlicr  rf^.'liitiou-;  f;i\i>re(l  ■  '  '  '    ^   --'tMiti-  tries. 
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The   Cheaper   Types   of   Road  Ijitumen  ur  concrete,  or  a  mimljer  of  other  materials, 

T,,,-  ,     ^         ,     r  i  I        I-      .ijf.,..,  may  approach  the  long-sought  perfect  road  surface,  it 

HE  greatest  part  of  current  road-makmg  litera-  ■    /.^'i.         r   1   n  j     ^    li    »  ^    ■     .1  1 

*.     ,       .',  J      r  ,,  11   J        ™    ,  „^  Is  a  matter  of  dollars  and  cents  that  counts  in  the  end. 

ture  deals  with  roads  of  the  so-called  permanent  ,,.  *  1  ■  1     1  ^  n     r  1 

..^     ^.        •     ,    •        r     *i  „,„„f,-^f„,i  ^^  ^  cannot  have  ideal  pavements  on  all  of  our  roads, 

tvpe.     Attention  is  being  further  concentrated  -rv,„»,  i^f    .1  <-i       '  1        n  ^  u         ^1  -n 

'^..^  ,         J         ''  ^,  ,■  1  hen  let  us  have  them  by  all  means  where  they  will 

on  this  type  of  road  or  ipavement  by  extensive  ,^^,„,„  ..  „•    „^^,.„,.  ,,  .^i-„,„    ,       r^     ..i  ,.     -^ 

J       ,.  •  .       ,  r   •.  1       T       ,  1,     „  „..  prove  their  greatest  usefulness.     On  the  greater  num- 

advertismg  and  publicity  propaganda,     io  such  an  ex-  ,  .     f      1  1  ;    i      „        u  ^\.       i.  1 

,.,,•*',        li    .  ^1  ■        ?      I  +     f         ^  ^.u,^  ber  ot  our  luial  highways,  however,  the  cheap  roads 

tent  IS  this  true  that  there  is  a  tendency  to  forget  that  ,,    ,  A^(T,.;u\i     „a    ;.  t   \.     u  *u   *  1 

.,  ■  ,•  •  i      ^  ,.  u   u    1    ■  I      .  .,..,%,.  'i'^^  'i"  ^"«it  are  detensible,  and,  in  fact,  all  that  are  de- 

o  her  varieties  exist.     Concrete    asphalt,  brick,  granite  ^.^^,^,^_    j,^  ^  ^j^j 

block,   various   proprietary   surfaces,   and   many   o  her  ^.^,^^^^^^j  ^,^^  ^,^^  high-grade  roads  to  the  detrin/ent  of 

hard-surfaced  roads  are  being  so  largely  advocated  tha  ^,^^^^  j^^^  expensive  biU  just  as  useful  types. 

the  cheaper  surfaces  are  in  danger  of  being  considered  __; -" 

non-extant.     We  cannot  overestimate,  of  course,  the  •    1      /->        o    .  t» 
importance  of  these  more  or  less  permanent  road  sur-             Vancouver   Otfacials   Get   baJary   Boost 
faces,  but  it  must  lie  remembered  that  for  every  mile  /""XXl':  of  the   convincing  proofs  of  the  rapid  re- 
of  such  roads  there  are  tens  of  miles  of  a  less  lasting  |       ■  covery  of  Vancouver     from     the     depression 
variety.     The  majority  of  roads  in  our  rural  districts  V^  which  set  in  coincident  with  the  declaration  of 
to-day  are  earth  or  clay  and  gravel.     Where  any  at-                    ,,,ar  is  afTorded  in  the  readiustment  of  civic  sal- 
tempts  are  made  to  secure  a  more  durable  and  lasting  ^ries  to  the  figures  which  prevailed  during  the  good 
surface  these  are  rarely  carried  beyond  a  process  of  times  preceding  the  slump.     The  wages  of  the  police 
macadamizing,  and   in   most   cases  the  simple   water-  firemen  and  city  workmen  were  advanced  in  the  be- 
bound  macadam  is  considered  sufficient.  ginning  of   the  year,   and   at   a   meeting   held   late   in 
The  bituminous,  concrete,  or  block  types  of  road,  May    the    citv    council    agreed    the    time    had    arrived 
alone  and  in  various  combinations,  are  quite  as  efTec-  ..^he,,   the    salaries   of   cor])oration   officials   should   be 
tive  as  anything  known  for  the  carrying  of  heavy  and  restored  to  the  former  figures,  as  follows : 
diversified  traffic.     They  are  expensive,  however — so 

much  so  that  their  use  is  justifial>le  only  where  the  re-  1916  iui7 

turn   incident   upon   their   incorporation   in   a   road   is  ^uy    M,l,c.tor  *•'■""";'!!      ^^'i!"?™! 

,,  .,,'    ,,  ^       .,,,.'  j.^.  .,,  ,  Snecial   counsel   retainer 2,400.00         .3,000.00 

comparable  with  the  cost.      1  his  condition  will  apply  f-jty  comptroller  3  274  40        3  300  00 

only  to  jnain  or  trunk  roads  where  the  traffic  is  suffi-  City  Engineer 3.300.00        3!300.oo 

ciently  dense  to  warrant  a  condition  of  practical  per-  City  medical  healtli  officer 3.272.40        3,300.00 

manence  and  require  a  road  of  suitable  width  and  loca-  ^.'.1^  treasurer 3.47.5.00       2.500.00 

^.  ^  1     ^      cc  'ri  i  •      -t         J-  City  clerk 2,475.00  3.500.00 

tion  to  carry  such  traffic.      The  vast  majority  of  our  (^-jjy  accountant 2.68O.8O        3.000.00 

roads,  however,  must  still  be  secondary.     They  carry  City  assessment  commissioner 3.475.00        2,500.00 

a  traffic  insufficient  to  justify  large  expenditures,  and.  City  auditor 1.754.40        2.000.00 

for   this   rea.son,   lower   grade   and   cheaper   materials  Works  secretary 1.760.40        1.800.00 

^,       ,       ,     J  ,      ?  ir,,   .1  ■  .  'ri  •  Purchasing  agent 3.227.00         2.225,00 

must  'be  looked  upon  to  fulhll  the  requirements.     1  his  Paymaster  1  584  00        1  62000 

fact  must  not  be  lost  sight  of,  although  the  tendency  l^icensc  inspector i!584.oo        i!620.oo 

of  current  literature  is  to  discredit  the  cheaper  roads  .Assistant  Trades  License  inspectors   ...     1,161.60        1,200.00 

and  thereby  exert  a  certain  influence  upon  road-build-  Plty  clerk's  first  assistant 1.452.00        1.500.00 

.    .-     ,.^.       ,      ,  .    '  J     .L     ..1     •  C'ty    lanitors — 

ing  mumciiialities  to  lay  more  expensive  roads  to  their  First  987  60  960  00 

own  financial  loss  and  the  detriment  of  the  whole  road-  Second 831.60  900.00 

building  industry.  Third 772.30  840.00 

Of  course,  improvement  to  the  cheaper  roads  must  Waterworks  foreman 1.760.40        1.8OO.00 

,       ,       ,     J  '  •..      ■      i-  T-i  •      •  Chief  meter  clerk 1,330.00  1.380.00 

be  looked  upon  as  a  necessity  in  time.     This  improve-  Bookkeeper  (water)   1.300.00        1.320.00 

ment  may  be  but  a  surfacing  of  gravel  to  an  existing  Relief  officer 1.800.00        3J00.00 

clay   road,   and   in   many   instances   such   a   ])rocedure  Plumbing  inspector 1.418.00        1, 560.00 

wifl  he  all  that  is  justifiable  and  indeed  necessary.     If  -^f,"'^,'?"/  ;• ', 1.013.00        i,260.oo 

,    .      ,         i    J         fc    ■       n  ti  1       -i        n  •  .-Ml  chief  clerks 1.320.00  1.500.00 

giavel  IS  located  sufficiently  near  the   load   site,   this  -Mayor's  secretary 132000        150000 

form  of  improvement  is  to  be  generally  commended  Building  inspector i.650.oo        1.68O.00 

where  traffic  does  not  warrant  a  permanent   surface.  City  electrician 2,337.50        3.400,00 

For  hundreds  of  miles  of  our  roads,  however,  earth  Assistant  electrician 1,5.39.00        i,560.oo 

„  J     1  11  ii     i       -11    r  \  J     'PI  -Superintendent  nre  alarm  and  police  pat- 

and  clay  are  all  that  will,  for  many  years,  be  u.sed.    1  he  rol  systems ......     t.7lo.OO        1.740.00 

earth   road  is  admirable  where  traffic  is  of  local  im-  Fire  department  electrician    I'.SuO.oo        i.26om 

portance,  provided  it  is  well  drained  and  carefully  and  City  industrial  commissioner 1.500.00        2.100.00 

systematically  maintained.     It   must   be  remembered.  

too,  that  a  good  earth  road  will  make  an  excellent  foun-  If  every  shipjjer  whose  commodities  have  to  make 

dation  for  more  lasting  surfaces,  and  that,  therefore,  a  rail  trip  before  reaching  the  consumer  were  to  load 

until   such   imi.'rovements   are   rendered   necessary   by  cars  to  maximum,  or  the  10  per  cent,  excess  authorized, 

the  exigencies  of  traffic,  the  earth  road  should  be  kept  there  would  be  little  or  no  car  shortage.     For  example, 

in  the  most  efficient  state  of  repair.  one  of  the  large   cement   manufacturer^   has   recently 

If   materials   are   sufficiently   available,    the   gravel  made  good  in  this  respect  by  loading  all  of  its  ship- 

or  water-bound  macadam  makes  a  cheap  road  surface  ments  to  108  per  cent,  of  the  marked  capacity  of  cars. 

of  great  usefulness  and  efifectiveness.  The  latter,  while  

formerly  the  standard  of  high-class  construction,  is  The  Portland  Cement  Association  is  now  i)rinting 
now  classed  among  the  more  mediocre  surfaces.  The  the  scccMid  large  edition  of  its  cement  stave  silo  book- 
day  of  its  usefulness  has  not  passed,  howevei',  and  let,  which  was  issued  only  three  weeks  ago.  Manufac- 
there  are  still  openings  for  its  employment  where  eco-  turers  of  silo  staves,  and  cement  stave  silo  builders 
nomic  considerations  render  it  desirable.  say  that  the  prospect  for  a  good  silo  building  year  is 

The  fact  that  needs  to  be  impressed  is  that,  while  far  beyond  normal. 
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ngineers  in  Canada  Organize  for  War 


Canada's  Participation  in  the  War  Has   Introduced  Problems  Which  Require 
Engineering  Solutions — Industrial   Development  Must  Expand  After  the  War 


IX  L'liicas^u  recently  an  cnfj;inccrinf^  conference  oi 
delegates  representing  50,000  engineers  was  held, 
with  a  view  to  urging  co-operation  of  tiic  engineer- 
ing bodies  of  the  United  States.  At  the  conference 
it  was  determined  that  no  new  society  was  needed,  Ijut 
that  by  organizing  all  of  the  existing  bodies  it  would 
be  possible  to  attain  the  desirable  co-operation.  What 
was  regarded  as  the  most  prominent  single  feature  of 
the  meeting  was  a  presentation  of  how  the  Canadian 
societies  met  the  war  crisis,  by  J.  S.  Dennis,  president 
of  the  Canadian  Society  of  Civil  Kngineers.  This  ad- 
dress, delivered  on  the  verge  of  the  United  States' 
entry  into  the  war,  was  full  of  ideas  that  would  prove 
invaluable  in  time  of  cri.sis.  In  urjfing  a  democratic 
federation  ui  all  societies,  Mr.  Dennis  i)ledged  the  sup- 
l)(jrt  of  Canadians.     Kxti'acts  from  the  address  follow: 

We  in  Canada  also  h'ave  the  i>robleni  of  the  federa- 
tion of  engineering  societies  confronting  us.  We  have 
all  the  branches  of  the  engineering  profession  rejire- 
sented  in  different  .societies  or  clubs,  and  our  de.sire  is 
to  try  and  federate  and  consolidate  them  into  one  cen- 
tral organization,  at  least  in  so  far  as  a  central  board  is 
concerned. 

Our  main  object  in  the  Canadian  Society  of  Civil 
luigineers  is  to  encourage,  as  far  as  Canada  is  con- 
cerned, exactly  what  1  understand  you  are  aiming  at— 
that  is,  a  federation  of  all  of  the  engineering  societies 
in  Canada— -and  we  have  under  consideration  the 
change  of  our  name  so  as  to  extend  an  invitation  for  all 
to  come  in  and  create  a  big  federal  organization.  My 
])articular  object  this  year  as  president  of  the  Canadian 
Society  of  Civil  luigineers  is  to  endeavor  to  get  the 
society  to  go  outside  of  the  ordinary  routine  of  strictly 
professional  or  technical  subjects  and  take  part  in  the 
bigger  and  broader  problems  that  are  confronting  us 
in  Canada  as  a  result  of  the  war.  and  in  this.  I  may  say. 
we  have  accomplished  something. 

War  Has  Introduced  Problems 

We  have  in  Canada  certain  problems  wliidi  have 
come  to  us  as  a  result  of  our  particijjation  in  the  war. 
Probably  among  the  most  important  of  these  is  the 
question  of  how  we  can  increase  the  productit)n  of  our 
country  by  the  development  of  our  natural  resources. 
We  think  Canada  has  been  blessed  by  nature  with  al- 
most inexhaustible  resoiu'ces  of  water-i)ovver,  timber, 
minerals,  agricultural  lands,  and  so  on,  and  therefore, 
as  a  society,  we  are  urging  that  s])ecial  study  be  given 
to  the  question  of  how  Canada's  natural  resources  can 
best  be  developed.  Our  I3ominion  authorities  have 
created  a  commission  to  study  this  problem,  and  the 
chairman  i>f  one  of  their  important  sub-committees  is 
the  chairman  of  our  finance  committee. 

We  have  in  Canada  anotiter  bi;^'  problem  connected 
with  our  transportation  systems.  Canada  to-day  has  a 
greater  mileage  of  railway  in  operation  per  Capita  than 
anv  other  country  on  the  face  of  the  gKrbe — some 
3.\000  miles  of  railway  for  a  population  of  about  eight 
million  jieople.  While  the  company  I  have  been  con- 
nected with  for  a  good  many  years  is  "strong.,"  .some  of 
the  other  comiianies  are  not  in  the  .same  position,  and 


we  are,  therel(.)re,  faced  with  the  question  ot  solving 
these  transjxjrtation  problems.  A  committee  was  ap- 
pointed last  year  to  consider  the  transportation  situa- 
tion and  to  submit  a  solution  for  consideration  when 
parliament  reassembles.  A  most  interesting  and  valu- 
able report  on  this  problem  was  prepared  by  Mr.  W.  F. 
Tye,  one  of  our  members,  also  a  member  of  the  Ameri- 
can Society  of  Civil  Engineers.  He  i)rcsented  his  re- 
|)ort  as  a  paper  read  before  one  of  the  weekly  meetings 
of  the  Canadian  society  at  Montreal.  We  did  with  it 
as  we  do  with  all  of  our  weekly  pa])ers — printed  and 
distributed  three  or  four  thou.sand  copies  to  our  mem- 
bers, in  addition  to  which  Mr.  Tye  himself  had  printed 
and  distributed  about  three  thousand  copies.  As  a  re- 
result,  befoi'e  this  debate  comes  off  in  |>arliament  the 
people,  as  a  whole,  will  have  been  well  informed  as  to 
the  existing  conditions  in  regard  to  our  railways  and  as 
to  the  i)ossible  methods  of  solution  suggested  tlinnn;!! 
this  paper. 

Engineers  Solve  War  Problems 
In  addition,  engineers  in  Canada  have  been  called 
ui)on  to  advise  and  take  a  certain  part  in  the  solution 
of  many  of  the  great  war  problems  that  we  are  now 
facing.  War  to-day  is  a  matter  of  .science.  Immense 
changes  have  taken  place  in  the  conduct  oi  war  in  the 
last  few  years.  The  last  war  that  (ireat  P.ritain  was 
concerned  in  was  that  of  South  .\frica.  The  war  of  to- 
day is  an  entirely  different  proposition.  The  experi- 
ence of  the  British  army  in  the  South  African  War 
has  been  the  f<}undation  of  many  of  the  methods  used 
in  this  war — that  is.  the  .sy.stem  of  warfare  introduced 
by  the  Boers  in  South  .Africa  of  fighting  in  trenches. 
])rotected  by  barbed  wire,  was  the  basis  of  the  trench 
.system  of  the  present  war.  The  present  system  of 
trenches,  protected  by  wire  entanglements,  was  adopt- 
ed by  practically  all  of  the  warring  nations  as  a  result 
of  that  experience,  and  today  on  all  the  fronts  in  this 
war  the  great  demand  has  been  for  barbed  wire — in 
fact,  one  of  the  greatest  difficulties  has  been  to  get  a 
sufficient  amount  of  barbed  wire  to  go  around. 

The  ap])liances  used  in  connection  with  war  nowa- 
days are  wholly  a  matter  of  engineering  science. 
Whether  it  is  a  question  of  aircraft,  submarines,  high 
explosives,  guns,  projectiles,  rifles,  tanks,  or  motor 
IHiwer,  or  some  particular  kind  of  trench  and  protec- 
tive work.  Through  the  whole  list  you  will  notice 
that  the  engineering  profession,  in  some  branch,  comes 
into  i)lay.  Ik-ginning  with  high  explosives,  you  know 
the  change  which  has  taken  place  through  the  investi- 
gaticms   of   chemical   engineers,    until    to-day    the   ex- 

l)losives  used  in  warfare  differ  eniirelv  from  tlv ■' 

fifty  years  ago. 

Engineering  Science  Universally  Involved 
In  the  matter  of  guns:  To-day  the  methods  used  in 
manufacturing  guns  ( I  mean  when  I  speak  of  "guns." 
of  cour.se.  artillery)  is  based  upon  dift'erent  methods, 
and  their  use  is  entirely  different  from  that  formerly 
used.  Our  modern  rities  are  entirely  different,  and 
hundreds  of  new  mechanical  appliances  are  being  use^, 
so  that  it  may  be  claimed  that  war  to-day  brings  into 
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play  a  greater  luiniber  of  enyineeriii!^-  activities  than 
was  ever  dreamed  of  in  past  wars.  As  a  consequence, 
throug'hoiit  all  the  armies  of  all  the  warring  nations 
the  engineer  is  playing  a  very  prominent  part. 

In  Canada  the  war  has  affected  us  very  materially. 
We  are  but  a  small  population,  occupying  a  large  part 
of  this  North  American  continent.  When  the  war 
broke  out  there  was  not  an  obligation  upon  a  single 
man  in  the  Dominion  of  Canada  to  take  up  arms;  no 
law  to  force  him  to  take  up  arms ;  no  condition  exist- 
ing upon  which  he  could  be  called  upon  to  go  and  take 
part  in  this  war.  Action  by  the  people  of  Canada  in 
getting  into  this  war  was  of  their  own  free  will,  and 
there  is  no  existing  law  by  which  the  British  Govern- 
ment could  call  upon  a  single  man.  The  movement 
was  voluntary,  and  up  to  date  we  have  provided  some- 
thing like  four  hundred  thousand  men.  We  hope  to 
provide  five  hundred  thousand  men.  Five  hundred 
thousand  men  of  a  fighting  age,  out  of  a  population  of 
eight  millions,  is  a  large  percentage.  This  is  a  young 
man's  war ;  men  of  old  age  have  no  business  in  the 
war  at  all. 

W'e  pay  our  soldiers  a  higher  rate  than  has  been 
paid  any  S(jldiers  in  pre\ious  v^'ars.  We  pay  them 
$1.10  a  day,  and  we  also  provide  the  family  of  each 
soldier  a  separate  allowance  of  $20  per  month.  In 
addition,  the  people  of  Canada,  feeling  that  the  wives 
and  dependents  of  the  men  at  the  front  should  not  suf- 
fer, have  u])  to  date  voluntarily  subscribed  about  six- 
teen million  dollars,  all  of  which  is  going  to  the  dc- 
])endents  of  our  soldiers  at  the  front,  making  a  general 
allowance  to  a  military  man's  family  of  $60  per  month. 

The  Scientific  Side  Has  Imposed  Difficulties 

One  of  the  difficulties  we  have  in  Canada  in  con- 
nection with  our  participation  in  the  war  has  been  the 
scientific  side.  We  were  not  a  warlike  people  in  Can- 
ada. When  war  broke  out  we  had  to  try  and  get  the 
largest  num])er  of  men  possible  in  the  shortest  possible 
time  and  equip  them.  I  would  like  to  point  out  to  you. 
in  addition  to  moving  and  paying  for  a  Canadian  army, 
we  are  equi])ping  them — that  is,  the  four  hundred  thou- 
sand weiiave  provided,  and  the  five  hundred  thousand 
we  hope  to  provide,  ha\e  been  entirely  equipped  in 
Canada.  We  provide  everything — pay,  maintain  the 
men,  their  dependents,  and  provide  pensions  for  tlif>m 
after  the  war  is  over. 

Our  great  pro'blem,  as  f  have  said,  was  the  scientific 
side  of  it.  We  had  very  few  men  in  Canada  who  knew 
anything  about  modern  warfare.  There  are  few  engi- 
neers in  Canada  who  know  anything  about  modern 
military  engineering,  and  one  of  our  great  needs  in  the 
earlier  stages  of  the  war  was  for  an  engineers'  corps. 
We  had  only  a  small  permanent  military  engineering 
corps,  and  one  of  the  first  things  done  by  the  engineers 
generally  was  to  put  themselves  on  record  that  they 
stood  ready,  subject  to  the  call  of  the  country.  .^  great 
many  of  the  older  men  knew  that  they  could  not  go  to 
the  front,  but  might  be  of  use  at  home. 

The  Canadian  Society's  Honor  Roll 

As  president  of  the  Canadian  Societv  of  Civil  Engi- 
neers I  am  i)roud  of  the  fact  that  we  are  putting  up  in 
our  home  building  a  roll  of  honor  of  the  men  in  the 
engineering  society  in  Canada  who  have  gone  to  the 
front.  That  roll  will  comprise  over  700  names.  We 
are  ])utting  it  up  in  the  main  hall  of  our  building,  with 
a  proper  in.scription,  containing  the  name  and  rank  of 
every  man  who  responded  to  the  call.  Unfortnnatelv, 
already  we  are  having  to  signify  many  nf  the  names  on 


that  rcjll  with  a  golden  star,  showing  that  thes^ 
have  made  the  supreme  sacrifice  for  the  good     '^'rm 
Country  and  their  profession.  —I 

When  we  came  to  the  great  demand  for  guns^(| 
munitions  resulting  from  the  changed  method  of  \va.. 
fare  very  few  people  knew  anything  about  it  outsicK  ii 
Germany  or  France.  Great  Britain  knew  little  abuf 
it,  and  on  this  continent  we  knew  nothing  about 
You  have  in  the  United  States  -government  arsenal^ 
that  make  munitions  for  your  own  guns,  but  they  were^ 
not  of  the  character  of  munitions  used  in  Europe.  They 
would  have  been  useless  in  the  character  of  campaigns 
carried  on  there  now,  and,  therefore,  both  in  the  United 
States  and  Canada  in  the  effort  to  meet  the  demand  it 
was  necessary  to  originate  entirely  new  methods,  and 
the  success  met  with  is  largely  due  to  the  way  in  which 
the  mechanical  engineers  responded  to  the  call  and 
took  charge  very  largely  of  the  installations  in  the 
munition  plants  which  sprang  up  almost  over  night. 
As  a  result,  in  Canada  to-day  we  have  some  four  hun- 
dred thousand  people  engaged  in  the  manufacture  of 
munitions,  largely  of  explosive  munitions.  We  have 
had  to  create  an  entirely  new  equipment,  but  we  have 
been  able  to  get  to  the  stage  that,  with  the  marvellous 
expansion  in  Great  Britain  in  the  same  lines,  it  looks 
as  if  in  the  near  future  we  will  be  able  to  manufacture 
most  of  our  own  munitions. 

Chemical  Engineering  Has  Made  Greatest  Advance 

In  addition  to  what  I  have  said,  there  has  been  a 
marvellous  work  done  by  the  chemical  engineers. 
Chemical  science  in  connection  with  the  present  war 
has  probably  made  more  rajjid  strides  than  any  of  the 
other  branches  of  the  profession.  In  the  manufacture 
of  explosives,  in  the  manufacture  of  a  thousand  and 
one  things  used  in  this  war,  the  chemical  engineer  has 
solved  a  great  many  problems.  I  am  glad  of  having 
the  opportunity  of  saying  to  you  that  some  of  the  most 
serious  problems  connected  with  this  phase  of  warfare 
have  been  solved  in  the  United  States.  They  were 
solved  in  a  very  remarkable  way,  and  where  time  was 
an  absolute  essential.  I  have  in  mind  one  case  that  1 
have  heard  of,  where  it  was  absolutely  necessary  for 
the  allied  governments  to  be  able  to  feel  they  were 
going  to  be  able  to  get  a  certain  product  by  a  certain 
date.  It  was  not  thought  possible.  Two  members  of 
the  chemical  engineers  of  the  United  States  stayed 
with  that  job,  as  we  say  in  the  West,  for  forty  or  fifty 
hours,  without  taking  their  clothes  off,  and  it  was 
solved  twenty-four  hours  before  it  was  thought  pos- 
sible. 

After  the  War 

There  is  no  doubt  but  that,  following  the  war,  there 
is  going  to  be  a  great  demand  for  engineering  ex])eri- 
ence  the  world  over.  Great  Britain  has  suffered  an 
immense  loss  in  men,  ships,  material,  and  wealth,  but 
her  shores  have  not  been  invaded  nor  are  they  likely  to 
be.  On  the  continent  of  Europe  the  destruction  is' be- 
yond human  comprehension,  and  in  connection  with 
rehabilitation  of  these  countries  engineers  will  be 
greatly  in  demand.  In  Russia  the  opportunities  after 
the  war  are  going  to  be  very  marked.  Russia  is  a  mar- 
vellous country.  The  new  government  will  probably 
follow  a  much  more  progressive  policy  and  do  much 
to  extend  the  development  of  that  country.  There  are 
Russian  commissions  now  looking  after  industrial  con- 
struction, dock  installation,  elevator  construction, 
along  the  most  detailed  lines  of  costs  and  supplies  of 
materials,  which,  if  carried  out.  will  involve  an  expen- 
diture of  many  million  dollars.     Then  in  France  and 
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llclj^iuni  Ihcic  will  be  j^reat  openings  for  engineers, 
and  it  is  reasonable  to  suppcjse  that  tlie  engineering 
I)rofessions  of  the  country  who  take  part  in  the  war 
will  have  the  first  call.  VVe  think  that  the  men  of  the 
engineering  profession  in  Canada  who  responded  to 
the  call  of  duty  are  going  to  iiave  the  first  call  in  a 
professional  way  in  the  rehal)ilitation  of  thc-c  coun- 
tries. 

Must  Expand  Industrial  Development 
You  will  lind  in  history  liuit  there  has  Ijcen  a  great 
infiux  of  i)eo|)le  to  this  continent  following  all  Euro- 
pean wars.  After  the  South  African  War,  when  (ircat 
I'ritain  had  only  30(),(XX)  men  engaged,  statistics  show 
that  120,(XX)  of  them  came  to  the  United  States  and 
Canada  within  one  year  of  the  close  of  the  war.  In 
the  last  I'alkan  war  the  statistics  show  that  while  the 
total  immigration  from  the  countries  engaged  was  less 
than  14,0(XJ  the  year  before  tlie  war,  witliin  thirteeti 
months  after  the  close  it  liad  increased  to  over  47,fXK). 
In  Connection   with   the   solution  of  this  problem,  we 


must  both  expand  our  industrial  development  and  all 
the  activities  which  recpiire  labor  if  we  are  going  to 
take  care  of  these  people.  We  in  Canada  are  facing 
this  problem  very  seriously.  We  have  the  res^jurces 
to  develoj),  but  we  haven't  much  money.  We  nope 
that,  following  the  war,  we  can  interest  you  jjeople 
living  south  of  the  imaginary  boundary  line,  whom  we 
look  upon  as  our  g(H»d  neighbors,  and  wh(jm  possibly 
in  the  near  future  we  may  be  able  t<j  welcome  as  our 
allies,  to  interest  yourselves  in  Canada.  Vou  have  the 
money,  we  have  the  opj)ortunity ;  and  we  want  to  link 
up  the  oi)i)ortunity  with  the  money,  so  as  to  create  in 
the  northern  part  of  this  continent  a  civilization  and  a 
democracy  which  will  absolutely  prevent  a  recurrence 
of  what  is  hap])ening  now.  We  hope  to  .solve  these 
l)roblems  along  those  lines,  and,  in  doing  so,  no  Ixidy 
of  men  in  America  can  be  of  greater  service  than  those 
men  of  the  engineering  profession  wh<j  naturally  have 
to  face  problems  in  a  manner  that  the  ordinary  man 
does  not  meet. 


Present  Estimating  System    Has   Drawbacks 

Current  Bidding  Practice  is  Just  a  Gamble— Favors  Those  Who  Make 
Biggest    Mistakes  —  Quantity   Surveying   is    the  Business-Like    Method 


Ml'.'rilDDS  of  bidding  that  are  followed  in 
building  work  in  this  country  are  considered 
by  many  as  obsolete.  The  system  of  cpian- 
tity  surveying,  already  widely  accepted  in 
the  Old  Country,  but  little  employed  here,  is  regarded 
as  possessing  a  multitude  of  advantages,  besides  being 
admirably  adapted  to  the  conditions  of  building  work- 
current  here.  The  evils  of  the  competitive  bidding 
method  are  for  the  most  part  eliminated.  Some  of 
the  drawbacks  were  set  forth  by  Mr.  G.  Alexander 
Wright,  one  of  the  pioneers  in  the  introduction  of  the 
quantity  system,  and  an  active  worker  in  this  move- 
ment, in  a  paper  before  the  annual  convention  of  the 
Society  of  Construction  of  I'cderal  Buildings  at  Wash- 
ington.    Mr.  W'right,  in  part,  says: — 

h'irst,  there  is  the  enormous  waste  of  time  and 
money,  by  bidders  all  going  over  the  ])lans  and  sjjccifi- 
cations,  all  doing  the  same  thing,  all  covering  the 
same  ground,  without  arriving  at  the  same  result,  in 
fact  competing  with  each  other  as  to  how  much  ma- 
terial a  building  will  take,  each  one  apparently  try- 
ing to  see  how  little  he  can  take  ofTf ;  anything,  so 
long  as  he  can  beat  the  other  fellow.  This  is  gambl- 
ing, not  competition,  nor  legitimate  estimating,  con- 
secpiently  when  it  comes  to  pricing  the  items  it  is 
obvious  that  the  bidders  are  more  or  less  handicapi)ed  : 
no  two  bidders  start  on  the  same  basis.  No  two  bid 
on  the  same  quantity  of  materials  or  labor.  Some 
may  be  about  right,  others  have  too  much,  others  too 
little.  These  latter  are  the  men  who,  through  their 
mistakes  in  taking  "short"  ([uantities  as  it  is  termed, 
so  often  land  a  job  and  beat  the  more  competent  bid- 
der, who  by  being  extra  careful  and  accurate,  does  suc- 
ceed in  getting  his  (juantities  off  more  correctly,  but 
if  the  truth  must  be  told,  the  more  careful  and  ac- 
curate a  bidder  is,  the  less  chance  he  has  of  getting 
a  j\)b.  Is  any  system  which  favors  those  who  make 
the  biggest  mistake  conunerciatly  sound?  Is  it  busi- 
ness? Is  it  worthy,  let  me  ask  of  a  government  de- 
])artmcnt?     Does    this   loose   method    pay    those   who 


])ut  u])  buildings  in  the  long  run?     Is  it  the  best  we 
can  do? 

Just  a  Gamble 

The  trouble  which  superintendents  and  architects 
have  with  a  certain  class  of  contractors  in  carrying 
on  work,  does  not  arise  so  much  from  the  contractor's 
desire  to  make  an  unfair  profit,  as  it  does  from  his 
efforts  to  keep  his  losses  down  as  much  as  possible, 
or  at  least  to  "break  even,"  as  we  say.  What  would 
any  man  do  under  similar  conditir'ns?  It  is  our 
wretched  system,  not  the  bidder,  which  is  at  fault. 
The  lowest  bid,  which  is  the  one  most  generally  ac- 
ce])ted,  is  usually  anything  but  the  most  accurate 
(except  from  the  owner's  viewpoint)  and  correspond- 
ingly, the  bidder  is,  under  the  present  methods,  not 
always  able  to  give  the  best  service  for  that  reason. 
So  true  is  this  in  private  work,  let  on  the  so-called 
competitive  system,  that  the  average  building  con- 
tract, from  start  to  finish,  has  degenerated  into  a  game 
of  chance,  a  gamble,  an  unhealthy  contest.  Such  un- 
certainty is  in  itself  a  disturbing  element.  Why 
should  not  all  bidders  figure  on  identically' the  same 
thing,  from  the  same  starting  point?  The  quantity 
of  work  in  a  job  is  the  same,  whichever  bidder  does 
it.  ^Vhy  should  they  not  all  figure  on  that  quantity? 
Unless  it  be  that  owners  want  to  see  who  will  make 
the  greatest  "mistake." 

Owner  Should  Know  What  He  is  Getting 

( )n  the  other  hand,  is  not  an  owner  entitled  to 
know,  if  he  so  wishes,  what  he  is  going  to  get,  before 
he  binds  himself  to  p<iy  out  a  large  sum  of  money?  If 
the  same  owner  was  about  to  buy  a  large  tract  of 
land,  we  will  say  of  irregular  shape  and  grade,  he 
would  want  every  detail  and  botmdary  definitely 
fixed,  every  corner  clearly  defined,  but  this  same  man. 
owing  to  a  questionable  custom,  will  sign  a  building 
contract  for  half  a  million  or  more,  and  what  does 
he  know  about  it?  or  what  is  he  going  to  get?  He 
has  seen  a  picture  of  his  building,  but  it  is  a  long. 
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thorny  stretch  between  that  and  the  finislied  struc- 
ture, which  he  expects  to  get  for  a  certain  price.  He 
has  seen  the  drawings  and  specifications,  and  perhaps 
the  details.  Granting  all  this,  there  is  still  to  him  a 
sort  of  mystery  about  how  the  cost  of  his  work  is 
arrived  at.  He  understands  very  little  about  it  and 
but  few  will  take  the  trouble  to  enlighten  him. 

If,  however,  an  owner  could  see  some  document 
in  real  figures,  a  list  of  everything  that  he  is  going 
to  get  for  his  money,  he  would  be  surprised  at  the 
cjuantity  of  it.  He  could  see  that  much,  and  would 
be  far  less  liable  to  think  that  contractors  had  put 
up  a  job  upon  him  and  run  the  cost  of  his  building  up 
unnecessarily.  The  mass  of  figures  and  information 
that  a  bill  of  quantities  presents  would  appeal  to  him 
because  he  could  read  and  understand  figures  far  bet- 
ter than  he  can  read  drawings.  There  should  be  no 
mystery  about  these  plain,  matter-of-fact  business  re- 
quirements. There  is  no  unsurmountable  privacy  now- 
adays in  such  things ;  the  periods  of  the  trade  guilds 
and  accompanying  secrets  are  over,  only  the  traditions 
remain.  This  idea  of  keeping  all  such  information  from 
the  owner,  which  is  more  or  less  prevalent,  is  a  false 
notion,  a-  survival  of  bygone  times.  There  should  be 
no  mystery  at  all  about  it. 

Quantity  Surveying  Requires  Experience 

It  would  be  interesting  to  know  how  many,  or  what 
percentage  of  the  contractors  themselves  could,  if 
put  to  the  test,  take  a  set  of  plans  and  specifications 
for  a  quarter  of  a  million-dolkir  office  building  of  to- 
day, and  personally  take  ofi^  all  the  quantities  in  detail 
in  each  trade  and  price  same  correctly  without  outside 
assistance.  Verj'  few.  Yet  many  private  owners  think 
that  is  what  is  done,  and  that  is  why  they  expect  so 
much  from  the  contractor.  Such  work  requires  train- 
ing, it  is  not  merely  a  question  of  mathematics,  as  some 
may  suppose.  A  knowledge  of  architecture,  sound 
construction,  and  engineering  is  essential  in  a  com- 
petent quantity  surveyor,  in  fact  in  older  countries 
many  of  them  are  trained  architects  or  engineers  be- 
fore they  feel  competent  to  establish  themselves  as 
quantity  surveyors,  but  this  phase  of  the  subject  is 
sometlfing  which  is  very  little  understood  in  this  coun- 
try— as  yet. 

Old  customs  die  hard,  but  they  never  died  more 
rapidly  than  they  do  in  the  present  age,  because  it 
is  a  progressive  age  and  we  are  a  progressive  people, 
ready  to  adopt  thai  which  is  good  or  more  efficient, 
and  to  drop  that  which,  owing  to  modern  advance- 
ment and  science,  has  become  insufficient,  and  which 
is  the  cas&  with  our  estimating  methods,  good  enough 
perhaps  in  the  period  of  tallow  candles,  but  insuffi- 
cient for  to-day.  And  it  is  this  fact  which  is  largely 
responsible  for  the  cut-throat  practices  adopted  by 
bidders  themselves,  and  which  have  brought  the  build- 
ing business  of  the  country'  into  a  degenerate  condi- 
tion, so  that  it  is  next  to  impossible  for  an  honest  man 
to  remain  in  the  business  and  pay  one  hunared  cents 
on  the  dollar  if  he  relies  upon  competitive  figuring  to 
get  work. 

Quantity  Surveyor  is  More  Critical 

The  quantity  system  possesses  many  advantages ; 
among  others,  the  professional  quantity  surveyor  is 
specially  trained  for  this  particular  work.  He  is  ex- 
pert in  examining  and  checking  drawings,  details  and 
specifications,  their  clearness  and  accuracy,  particular- 
ly so  from  the  estimating  viewpoint.  Occupying  as 
he  does  an  independent  position,  he  can  afiford  to  be 


more  critical  than  any  bidder  when  figuring  a  job.  It 
is  his  business,  his  very  training  promotes  an  analytical 
frame  of  mind.  He  is  paid  for  this,  bidders  are  not. 
Should  bidders  discover  any  error  or  omission  in  plans 
and  specifications,  and  they  often  do,  they  do  not  tell 
other  competitors,  at  least  not  until  after  the  low  man 
has  signed  up. 

When  the  quantity  surveyor  discovers  any  omis- 
sion or  discrepancy,  small  or  large,  it  is  during  the 
period  of  his  friendly  collaboration  with  the  architect 
himself,  and  all  such  matters  are  then  adjusted  before 
the  final  blue  prints  are  made.  Bidders  then  never 
see  such  things  as  they  now  sometimes  point  out. 

The  object  of  bidding  is  to  give  the  cost;  the  money 
value  in  dollars  and  cents,  not  the  quantity  of  materials 
and  labor  of  all  kinds.  The  owner  should  state  what 
quantity  of  material,  etc.,  it  is  that  he  requires.  The 
only  duty  of  the  bidder  is  to  use  his  judgment  and 
put  the  cash  value  on  such  work  as  may  be  submitted 
to  him.  It  is  not  his  business  to  figure  out  quantities, 
he  has  neither  the  time  nor  the  training,  and  moreover 
he  is  not  paid  to  do  this  part  of  the  work,  any  more 
than  it  is  his  business  to  figure  floor  loads  or  any- 
thing else  of  that  nature. 

Saves  Bidders'  Time 

It  will  be  seen,  therefore,  that  in  the  quantity  sys- 
tem there  is  a  considerable  saving  of  waste  in  bidders' 
time,  and  that  the  drawings  and  specifications  are, 
after  passing  through  the  quantity  surveyor's  hands, 
as  free  from  anything  which  might  lead  to  contro- 
versy later  as  it  is  possible  to  make  them.  This  in 
itself  will  be  found  a  great  help  in  superintending  con- 
struction, as  many  of  those  vexatious  points  which  now 
necessarily  arise  will  have  already  been  settled  be- 
fore the  contract  was  let. 

Safer  and  closer  bidding  will  result,  with  the  as- 
surance to  the  lowest  bidder  that  he  is  "safe,"  so -far 
as  the  quantities  afe  concerned.  The  bill  of  quanti- 
ties should,  the  writer  believes,  form  the  basis  of  the 
contract  and  be  one  of  the  contract  documents. 


Sewage  Disposal  for  Isolated 
Houses 


DURING  recent  years,  many  investigations  of 
sanitary  methods  for  the  disposal  of  sewage 
of  isolated  houses  have  been  made.  The  prin- 
ciple upon  which  the  successful  treatment  of 
sewage  depends  is  briefly  as  follows :  When  the  air 
contained  in  the  soil  is  brought  in  contact  with  dead 
organic  matter  in  a  finely  divided  state,  a  complete 
transformation  takes  place  by  the  natural  processes 
of  oxidation  and  nitrification.  As  air  is  necessary  for 
this  purpose,  it  is  essential  that  the  waste  be  deposited 
on  or  near  the  surface.  If  the  ground  is  saturated  for 
a  long  time,  purification  of  the  li(iuid  ceases;  conse- 
cpiently  the  principle  of  intermittent  operation  of  the 
disposal  plant  is  necessary.  The  i)rocess  of  applying 
this  j^rinciple  involves  the  collection  of  the  material 
away  from  the  house,  the  settling  out  of  as  much 
of  the  solids  as  posible  aided  by  anaerobic  action,  and 
the  intermittent  application  of  the  effluent  to  the 
natural  soil  by  surface  or  sub-surface  irrigation,  or 
to  a  specially  pre])ared  soil  as  a  filter  bed. 

A  water  supply  is  necessary  for  the  collection  of 
the  material,  and  this  can  be  obtained  and  piped  into 
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the  house  by  means  of  a  hydraulic  ram  operated  by 
a  small  stream  of  potable  water  or  by  means  of  a  deep 
well  fitted  with   winditiill  or  force  pumj). 

It  will  usually  be  necessary  to  disjjose  of  the  efflu- 
ent from  the  settling  chamber  or  septic  tank  by  means 
of  subsurface  drainage. 

Illustration  No.  1  shf)ws  a  good  type  of  tank  for 
handling  the  sewage  for  a  family  of  five  and  having 
a  capacity  of  350  gallons  per  day. 

All  sewage  coming  from  the  house  passes  into  the 
settling  chamber,  where  the  solid  matter  to  a  greater 
or  less  extent  is  deposited.  Owing  to  the  character 
of  the  sewage,  the  decomposition  of  the  solids  is  so 
active  as  to  prevent  any  serious  accumulation  in  the 
bottom  of  the  settling  chamber.  It  is  necessary  to 
inspect  the  chamber  from  time  to  time,  and  if  undis- 
solved solids  accumulate,  to  have  them  removed,  pr(jb- 
ablv   about   once   a   year.     This   accunnilation    should 
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Fig.  l-Tank  for  the  disposal  of  sewage  of  small  family. 
Pig.  2— Subsurface  drainage  for  disposal  of  effluent. 

then  be  carried  to  the  field  and  spaded  into  the  soil 
at  once. 

The  cost  of  a  tank  built  of  concrete,  such  as  the 
one  shown,  will  depend  on  cost  of  cement,  wood  for 
forms,  etc.,  but  the  cost  of  all  the  material,  including 
siphon  and  cast-iron  manhole  covers  will  be,  api)roxi- 
mately,  $()0.(X).  One  of  these  septic  tanks  was  con- 
structed at  Aylmer,  Que.,  at  a  total  cost  of  $63.00. 

To  secure"  subsurface  disposal,  3-inch  agricultural 
drain-tile  are  laid  with  open  joints,  the  bottom  of  the 
tile  coming  within  12  inches  of  the  surface  of  the 
ground.  These  drains  should  be  laid  with  a  slight 
fall,  say  two  inches  per  100  feet.  The  ground  should 
be  naturally  or  artificially  so  well  drained  that  water 
will  descend  through  it  readily. 

In  a  country  with  as  severe  a  climate  as  parts  of 
Canada,  where  frost  will  afl'ect  the  ground  to  a  depth 
of  four  or  i\\t  feet,  it  would  l)e  necessary  to  cover  the 
surface  of  the  ground  above  the  tile  with  straw,  leaves 
or  other  kinds  i.>f  mulch  in  order  to  |)revent  the  frost 
affecting  it.    The  superficial  area  of  the  disposal  plant 


,t   be  greater  than  40  feet  by 


outlined  aho\r   \'.oiild 
100  feet. 

Illustration  No.  2  shows  a  subsurface  system  adapt- 
ed to  level  ground.  The  tile  lines  are  divided  into 
three  series  leading  from  the  gate  chamber,  so  that 
the  ground  utilized  by  two  lines  is  given  a  com|)lete 
rest  while  the  other  is  in  use.  The  length  of  tile  re- 
(|uired  will  depend  upon  the  porosity  of  the  soil.  For 
a  ])orous  soil,  one  foot  of  tile  for  each  gallon  of  sew- 
age should  dispose  of  the  liquid;  for  clay  there  should 
be  at  least  three  feet  of  tile  per  gallon. — Conservation. 

Purchase  of  Bulk  Cement  is  Advocated 

TH  !•;  I'ortland  Cement  .Association  is  inaugurat- 
ing a  campaign  for  the  more  extensive  purchase 
of  Portland  cement  in  bulk.  This  method  of 
handling  cement  is  urged  as  being  both  prac- 
tical and  economical  and  meaning  money  saved.  Sev- 
eral advantages  are  accredited  to  the  bulk  material.  It 
cuts  the  cost  of  financing  the  job  by  showing  a  cost 
less  than  for  cement  in  packages  by  the  charge  for  the 
package  itself  and  the  cost  of  packing.  Bulk  cement 
will  be  received  in  better  shape,  since  it  is  not  as 
liable  to  damage  in  transit  as  cement  in  sacks.  The 
damage  caused  by  water  is  not  so  great  with  bulk 
cement  as  with  cement  in  sacks,  as  the  damage  to 
sacks  is  prevented.  By  eliminating  the  labor  employed 
in  emptying,  checking,  counting,  sorting,  bundling  and 
shipping  sacks,  the  same  working  force  can  turn  out 
more  concrete  with  bulk  cement  than  it  can  using 
sack  cement.  This  increase  in  some  instances  has 
amounted  to  10  per  cent.  Miscellaneous  expense  is 
reduced  as  there  will  be  no  freight  to  pay  on  returned 
sacks  and  clerical  work  in  keeping  track  of  sacks  is 
eliminated. 

Bulk  cement  has  been  successfully  used  for  thirty 
years.  The  only  trouble  is  that  this  method  of  ship- 
ment has  not  been  properly  developed.  Experience 
and  observation  have  shown  that  bulk  cement  com- 
pares very  favorably  with  sack  cement  as  far  as  dusti- 
ness is  concerned;  and  that  it  reaches  the  consumer  in 
■  no  worse  shape.  It  cannot  reach  a  job  in  worse  form 
than  a  car  of  sack  cement  that  has  been  soaked  with 
rain  or  badly  jolted  in  switching.  Projecting  nails 
cannot  damage  bulk  cement.  If  it  leaves  the  shipping 
point  in  good  shape,  nothing  but  a  wreck  can  prevent 
its  arrival  at  its  destination  in  good  order. 

The  equipment  for  handling  bulk  cement  calls  for 
no  more  than  is  needed  for  the  handling  of  sand  and 
stone.  Many  contractors  are  successfully,  and  at  a 
saving,  using  bulk  cement  without  any  expenditure  on 
additional  e(|uipment.  The  methods  of  handling  are  no 
ditYerent  from  those  for  taking  care  of  bulk  sand,  stone 
iir  lime. 

Sack  cement  has  no  place  on  a  job  where  cement 
is  being  used  direct  from  the  car  to  the  mixer  in  quan- 
tities exceeding  one-half  car  per  day,  or  at  plants  mak- 
ing pipe,  piles,  posts,  blocks,  tile,  etc.  An  incidental 
advantage  of  bulk  cement  is  that  it  prevents  waste  by 
eliminating  the  cotton,  paper  and  burlap  packages 
which  at  the  present  time  are  scarce  and  high  in  price. 


The  cuucrcle  laboratory  at  Wentworth  Institute, 
Boston,  was  fitted  up  in  co-operation  with  the  Port- 
land Cement  Association  and  is  being  used  to  teach 
engineers  the  essentials  of  concrete  work  as  particu- 
larly applicable  to  military  operations,  such  as  the 
building  of  gun  foundations,  bomb-prtxif  construction, 
etv. 
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Physical  Properties  of  Pavement  Surfaces 

After  Considering  in  Detail  the  Most  Desirable  Physical  Features  of  Various 
Wearing  Surfaces,  the  Author  Concludes  that  the  Bituminous  Sheet  Layer  is  Best 

— ■ By  Chas.  A.  Mullen' — 


IT  is  in  their  wearing  surfaces  mostly  that  modern 
pavements  difFer,  both  as  to  their  physical  and 
their  economic  characteristics.  Indeed,  for  pur- 
poses of  comparison,  we  need  hardly  consider  the 
foundations  at  all,  for  practically  every  new  pavement 
of  a  substantial  nature  is  being  laid  upon  a  standard 
six-inch  thick  and  approximately  1  :3  :6  mixture  Port- 
land cement  concrete  foundation. 

Taking  up  the  physical  properties  of  pavement  sur- 
faces, we  find  that  they  readily  divide  into  two  broad 
classes,  into  one  or  the  other  of  which  nearly  every 
modern  pavement  surface  will  properly  classify.  These 
two  main  classes  are  the  small  unit  block  or  brick  sur- 
face class  and  the  bituminous  sheet  layer  surface  class. 
The  latter  class  is  better  known  as  that  of  the  asphaltic 
surfaces,  the  bituminous  binder  used  to  hold  their  min- 
eral particles  together  being  in  most  cases  a  good 
asphaltic  cement. 

The  noteworth)'  exception  to  the  above  classifica- 
tion is  the  hydraulic  cement  concrete  pavement;  and 
the  asphalt  block  surfaces  are  \ery  much  inclined  to 
merge  into  the  sheet  layer  class  under  moderately 
heavy  traffic  in  warm  weather.  It  is  often  found  more 
satisfactory  to  repair  t)ld  asphalt  block  surfaces  with 
sheet  asphalt  surface  mixtures. 

In  the  first  class  of  surfaces  fall  the  granite  !)lock, 
sandstone  block,  creosoted  wood  block,  vitrified  brick 
or  block,  asphalt  block,  and  all  other  pavement  sur- 
faces that  are  made  up  of  many  small  unit  blocks  to 
the  square  yard.  In  the  bituminous  sheet  layer  sur- 
face class  are  found  sheet  asphalt,  stone-filled  sheet 
asphalt,  asphaltic  concrete,  asphaltic  macadam,  and  all 
those  proprietary  forn;is  of  bituminous  or  asphaltic 
concrete  and  macadam  that  ojjerate  under  letters  pat- 
ent, copyrighted  trade  names,  and  other  forms  of  pro- 
tection against  competition. 

The  Physical  Points 

The  special  features  in  the  wearing  surface  of  a 
pa\  ement  that  are  most  desira1)le  from  the  physical 
point  of  view  are  the  following:  Smoothness,  cleanli- 
ness, sanitation,  dustlessness,  noiselessness,  non-slip- 
periness,  ease  of  traction,  ease  of  construction,  ease  of 
repair  and  renewal,  susceptijjility  to  repair  and  re- 
newal, susceptibility  to  constant  use,  and  attractive- 
nesss  of  appearance.  These  will  l>e  considered  and 
elaborated  upon  in  turn. 

Smoothness  of  Surfaces 

The  bituminous  sheet  la3er  class  (jf  surfaces,  laid 
in  a  continuous  operation  at  a  temperature  far  above 
that  of  the  atmosphere  and  then  rolled  with  heavy- 
compressing  and  surfacing  rollers  until  they  have  re- 
ceived their  initial  temperature  set,  and  having  no 
joints  except  those  carefully  welded  ones  that  mark 
the  progress  of  a  day's  work,  are  necessarily  smoother 
than  the  small  unit  l)lock  class  of  surfaces  that  are 
laid  by  hand,  of  blocks  that  have  slightly  varying  thick- 
nesses and  that  pave  many  units  to  the  square  yard. 

^  Director  o£  Paving  Department,  the  Milton  Hersey  Co.,  Montreal. 
Extracts  from  recently  published  book  entitled  "Paving  Economy— Road 
and  Street." 


In  passing  quickly  over  even  the  smoothest  block 
surfaces  in  an  iron-tired  vehicle  a  vibration  or  tremor 
is  very  distinctly  noticeable  that  is  not  noticeable  at 
all  in  passing  over  well-laid  bituminous  sheet  layer 
surfaces;  and  as  the  block  surfaces  become  older  this 
tremor  develops  into  more  and  ever  more  objection- 
able proportions,  until  in  their  last  stages  it  is  a  posi- 
tive discomfort  to  pass  over  such  surfaces  on  rubber 
tires,  and  sometimes  even  on  pneumatics. 

Of  course  bituminous  sheet  layer  surfaces  can  be 
so  neglected  that  they  become  vvorse  than  country 
roads,  but  there  is  no  possible  excuse  for  such  neglect. 
•  Vny  old  bituminous  surface  in  reasonable  repair  is 
practically  as  .smooth  as  when  new,  while  with  the 
block  class  tif  surfaces  the  roughness  that  develops 
with  age  is  of  a  general  nature  not  susceptible  to  anv 
successful  repair  short  of  a  complete  and  costly  resur- 
facing with  once-turned  or  recut  blocks  or  with  new 
materials. 

Cleanliness  and  Sanitation 

For  the  reason  that  they  present  smooth  and  joint- 
less  traffic  areas  composed  of  stone  and  .sand  particles 
cemented  together  with  bituminous  cement,  the  bitu- 
minous sheet  layer  surfaces  are  the  most  cleanly. 
They  neither  have  nor  develop  a  multii)Iicity  of  joints 
and  crevices  to  collect  and  hold  the  street  dirt,  and. 
being  the  easiest  and  cheapest  surfaces  to  clean  and 
keep  clean,  they  are  usually  found  in  a  more  satisfac- 
tory condition  of  cleanliness  than  the  others. 

The  factors  that  make  for  the  potential  cleanliness 
of  a  road  and  street  surface  will  also  operate  in  it.s 
favor  with  the  sanitarian.  The  same  smoothness  and 
freedom  from  joints  that  make  the  bituminous  sheet 
layer  surfaces  the  easiest  to  clean  and  keep  clean  als(j 
render  them  the  most  satisfactory  of  road  and  street 
surfaces  from  the  sanitary  viewpoint.  Joints  in  a  pave- 
ment surface  are  but  harboring  places  for  filth  and 
germs,  and  the  fewer  of  them  to  be  found  in  a  given 
type  of  surface  the  more  acceptable  that  type  of  sur- 
face must  be  considered,  other  factors  being  equal, 
when  sanitation  is  being  discussed. 

There  is  l)ut  one  itype  of  pavement  surface  that  is 
subject  to  jxjssible  criticism  by  the  .sanitarians  be- 
cause of. the  material  that  enters  into  its  composition, 
and  that  type  is  the  creosoted  wood  block  surface.  All 
others  are  composed  of  matter  of  a  mineral  nature  and 
are  not  subject  to  a  breaking-down  process  that  can 
make  them  undesirable  from  a  health  viewpoint;  but 
the  creosoted  wood  block  surfaces,  once  the  saving 
grace  of  the  creosoting  oils  has  been  wholly  or  partly 
carried  away  by  the  elements  operating  upon  the  sur- 
face, can  be  expected  to  furnish  some  trouble  on  this 
score.  We  all  know  how  objectionable  the  old  dipped 
round  cedar  block  pavement  surfaces  became  in  their 
'old  age,  and  tliey  did  not  have  to  be  very  old,  either. 

Cleanliness  and  Dustlessness  Go  Together 

Cleanliness  and  dustlessness  are  partners.  A  clean 
street  is  also  a  dustless  street,  and,  therefore,  thefre  is 
no  excuse  for  excessive  dustiness  in  our  modern  cities 
or  on  our  modern  paved  highway.     Of  course,  as  long 
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as  wc  maintain  (iirl  roaflways  and  unoilcd  vvatfrhDtnul 
inacadani  sinfaces  im  the  side  streets  in  our  cities  we 
will  have  dust  in  iinhcarahle  abundance;  and  there  is 
room  for  much  more  care  in  the  regulation  of  s'ehicles 
that  to-day  seem  not  at  all  c<jncerned  if  they  s])ill  a 
part  of  their  loads  aloufj;^  the  tliorouj^hfares.  Hut  the 
modern  pavement  surfaces,  unless  it  be  those  of  con- 
crete ])a\enu'nls  without  bituminous  ti>p  (lressin^,^  will 
not  create  any  appreciable  dust  of  themselves,  and  all 
are  suscei)til)le  to  ecoiiomical  and  thorouj,di  cleaning 
Iiy  the  power-flushing  process. 

The  only  reason  that  the  bituminous  sheet  la\er 
surfaces  may  claim  an  advantage  on  the  i)oinl  of  dust- 
lessncss  is  that  they  are  easier  and  clieaper  to  clean 
and  keep  clean  than  any  other  modein  road  or  street 
l>a\ement  surface;  for,  when  clean,  all  the  modern 
paxoments  are  practically  dustless. 

Bituminous  Layer  and  Creosoted  Block  Most  Noiseless 

The  entire  class  of  bituminous  sheet  layer  surfaces 
ami  the  creosoted  wood  block  surface  lay  claim  to 
lieing  noiseless.  The  other  block  surfaces  are  all  o])en 
to  very  serious  ol)jection  on  this  score,  especially  after 
a  few  years'  wear.  Creosoted  wood  block  surfaces  are 
possibly  a  little  less  noisy  when  they  are  new  and 
smooth  than  the  bituminous  sheet  layer  surfaces, 
though  the  difi'erence  is  of  slight  degree.  The  plea  for 
the  use  of  creosoted  wood  block  surfaces  upon  our  city 
streets  because  of  their  noiselessness  would  be  a  strong 
one  were  it  not  for  the  fact  that  sheet  asjihalt  and 
stone-tilled  sheet  as])halt  surfaces  are  so  nearly  as 
noiseless  that  the  ditYerence  could  not  be  worth  more 
than  a  few  cents  per  square  yard,  while  the  latter  sur- 
faces have,  as  elsewhere  noted,  a  tremendous  prepon- 
derance of  other  factors  in  their  favor. 

Non-slipperiness  of  Surfaces 

The  same  i)avcment  surfaces  that  justly  lay  claim 
to  being  the  smoothest,  cleanest,  most  sanitary,  dust- 
less,  and  noiseless  may  be  just  as  surely  credited  with 
being  the  most  slippery;  and  for  the  .same  reason  of 
smoothncs.s  of  surface  that  gives  to  them  most  of  the 
above  enumerated  virtues.  Of  course,  in  fair  weather, 
when  all  i)avement  surfaces  are  dry,  none  of  them  are 
sUpi)ery,  though  the  glaze  on  certain  types  of  brick 
surfaces  when  they  arc  new  and  on  certain  ty])es  of 
granite  block  surfaces  when  they  are  old  and  the  blocks 
rounded  and  polished  from  traffic  are  sometimes  dis- 
tinctly annoying. 

When  brick  siufaces  are  in  good  condition  and  the 
joints  not  chipi)cd  off  in  the  least  they  are  about  as 
slippery  in  wet  or  frosty  weather  as  are  the  bituminous 
sheet  layer  surfaces;  but,  as  comparatively  few  of  the 
brick  surfaces  that  arc  subjected  to  any  considerable 
traffic  remain  for  very  long  in  that  condition,  most  of 
them  give  a  fairly  good  foothold  or  tirehold  because  of 
the  crevices  formed  by  the  joints  between  the  small 
unit  blocks. 

We  may,  therefore,  safely  say  that  in  moist  or 
frosty  weather  the  bituminous  sheet  layer  surfaces,  be- 
cause of  a  superior  smoothness  that  is  in  all  <ither  re- 
spects a  virtue,  are  more  slipjiery  than  any  of  thp  block 
surfaces  except  the  creosoted  wood  block,  which,  rival- 
ing the  bituminous  sheet  layer  siu'faces  to  some  extent 
in  the  matter  of  smoothness  and,  therefore,  in  all  the 
l)oints  of  virtue  growing  therefrcmi,  are  still,  because  of 
their  fibrous  nature  in  conjunction  with  their  smooth- 
ness, bv  all  odds  the  most  slippery  street  pavement 
surfaces  known  to  modern  times. 

It  would  seem  that  this  one  feature  of  e.xcessive 


slipperiness  in  creosoted  wood  block  surfaces  would 
fully  balance  the  feature  of-  superior  noiselessnes.s  as 
compared  to  the  bituminous  surfaces. 

i 
Smoothness  Govf  .ns  Ease  of  Traction 
The  matter  of  smoo.thness  largely  governs  the  ease 
with  which  a  load  may  be  drawn  over  a  pavement  sur- 
face. The  bituminous  sheet  layer  class  of  surfaces 
would,  therefore,  seem  to  afiford  the  easiest  traction, 
and.  except  in  warm  weather,  there  is  no  question  but 
that  thcv  do.  However,  we  must  take  into  considera- 
tion thuAifficulty  that  is  experienced  in  drawing  a 
heavy  Ulv  over  a  standard  sand  mixture  sheet  asphalt 
surface  in  very  warm  simimer  weather  because  of  the 
sinking  of  the  wheels  into  the  softened  wearing  surface 
mixture.  The  difficulty  has  no  practical  existence  with 
the  other  forms  of  bituminous  sheet  layer  surfaces  ex- 
cept slightly  in  the  most  intensely  hot  weather,  for  the 
stones  in  the  bituminfius  concretes  and  macadams  give 
them  much  greater  hardness. 

Rut  since  these  bituminous  concrete  and  bituminous 
macadam  mixtures  made  with  large  size  stones  do  not 
withstand  heavy  city  traffic  as  well  as  standard  .sand 
mixture,  many  cities  have  removed  this  difficulty  of  the 
sinking  of  the  wheels  iutf)  the  surface  on  warm  days  by 
the  incor])oration  of  from  2.^  to  30  per  cent,  of  quarter- 
inch  hard  limestone,  trap  rock,  or  other  .suitable  stone 
chips  into  the  standard  sheet  asphalt  paving  mixture, 
thereby  making  what  is  known  as  a  stone-filled  sheet 
asphalt  wearing  surface  mixture.  These  stone  chips 
range  from  one-half  inch  in  their  greatest  dimension 
down,  and  act  as  a  sub.stantial  reinforcement  to  the 
pavement  surface. 

The  author  has  never  heard  of  any  difficulty  being 
(  xperienced  in  drawing  heavy  loads  over  stone-filled 
sheet  asphalt  wearing  surfaces  in  .summer,  and  believes 
there  can  be  none  when  the  mixture  is  properlv  and 
.scientifically  proportioned  and  made,  though  an  unwi.se 
cheapening  of  the  mixture  would  make  it  soft,  as  the 
hardening  effect  of  a  full  aniomit  nf  filler  i"c  vitallv 
necessary  even  if  expensive. 

The  smooth  block  surfaces  are.  ol  course,  quite  easy 
of  traction,  becoming  less  so  as  they  become  rougher. 
A  block  pavement  that  is  old  is  apt  to  he  sufficiently 
rough  to  present  a  considerable  amount  of  obsfnu-tJnn 
to  the  hauling  of  a  load  over  its  surface. 

Bituminous  Pavements  Easy  to  Lay 
There  is  no  type  of  pavement  surface  that  an  ex- 
perienced contractor  would  rather  lay  than  the  bitu- 
minous sheet  layer  surfaces.  With  the  block  class  of 
surfaces  the  contractor  must  purchase  the  small  unit 
blocks  and  pay  therefor  ijiost  of  the  money  that  he  gets 
for  his  pavement  surface ;  he  must  then  unload  and  haul 
these  small  unit  blocks  to  the  street  and  there  re-un- 
load them  and  pile  them  on  the  sidewalks,  after  which 
he  must  make  the  bed  and  lay  the  blocks  in  it.  roll  or 
ram  them,  and  finally  fill  the  multitudious  joints  with 
either  a  bituminous  or  a  hydraulic  cement  filler.  H  it 
is  the  latter,  he  must  apply  the  filling  and  then  block- 
ade the  roadway  for  several  days  while  the  Portland 
cement  has  time  to  acquire  a  firm  set. 

The  difficulty  about  laying  bituminous  sheet  layer 
|)avement  surfaces  in  very  small  cities  is  the  expense 
of  moving  a  mixing  plant  to  the  locality  of  the  work, 
l)ut  this  can  be  largely  overcome  in  nearly  all  cases  by 
an  intelligent  handling  of  the  matter,  arranging  to  do 
the  largest  possible  yardage  at  one  time  and  letting  the 
work  in  one  award  to  one  contractor,  so  that  the  cost 
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of  moving  the  mixing  plant  can  be  spread  over  as 
many  square  yards  of  paA^ement  surface  as  possible 
and  the  unit  cost  be  kept  at  the  lowest  possible  figure 
consistent  with  good  workmanship. 

Ease  of  Repair  and  Renewal 

When  one  stops  to  consider  that  an  asphalt  repair 
gang  can  travel  along  a  road  or  street,  cut  out  the  de- 
fective places,  and  fill  them  with  new  material,  roll 
them  and  open  them  to  traffic  in  the  space  of  an  hour, 
in  the  case  of  the  bituminous  sheet  layer  surfaces, 
while  block  surface  patches  must  be  slowly  aud  pains- 
takingly fitted  in  with  either  new  or  old  'hliicks,  and  if 
cement  grout  is  use"d  for  the  joint  filler  must  then  be 
blockaded  for  several  days  while  the  Portland  cement 
sets,  there  does  not  seem  much  room  for  argument  on 
this  point. 

While  the  bituminous  sheet  layer  surfaces  are 
decidedly  the  easiest  to  repair,  they  are  also  much  eas- 
ier to  renew  than  any  of  the  block  surfaces.  A  section 
of  this  type  of  surface  can  be  torn  up  from  street  inter- 
section to  street  intersection  'and  either  relaid  with  the 
remelted  and  remixed  old  materials  or  renewed  with 
entirely  new  materials  and  thrown  open  for  traffic 
again  in  the  course  of  a  day.  The  author  does  not 
know  of  any  other  pavement  surface  with  which  this 
can  be  conveniently  accomplished. 

Repair  of  Cuts 

In  the  case  of  cuts  made  through  the  ])avements  by 
j)lumbers,  public  service  corporations,  and  city  depart- 
ments to  get  at  the  subsurface  structures  of  a  street, 
the  bituminous  sheet  layer  wearing  surface  can  be 
neatly  removed  in  sections  of  atout  one-half  or  one- 
quarter  square  yard  area  and  piled  carefully  at  the  side 
of  the  road  or  street,  and  when  the  work  that  made  the 
removal  of  the  pavement  necessary  has  been  com- 
pleted, the  concrete  foundation  can  be  restored,  and 
these  sections  fitted  back  into  place  upon  the  wet  con- 
crete, the  joints  plastered  up  with  the  surplus  mortar 
from  the  concrete,  and  the  patch  opened  to  traffic  as 
soon  as  the  concrete  foundation  thereunder  and  the 
montar  joints  have  had  time  to  set  sufficiently,  which 
is  but  a  few  days. 

The  author  has  seen  repairs  of  this  type  made  and 
has  known  them  to  last  for  years  on  streets  of  moder- 
ate traffic,  until,  in  fact,  they  were  finally  taken  up  and 
repaired  in  the  usual  way  to  remove  the  unsightliness 
of  the  cement  joints  that  offended  the  sensitive  natures 
of  some  abutting  property-owners. 

Susceptibility  to  Repair 

It  has  often  been  said  that  a  brick  pavement  is  new 
until  its  surface  has  once  been  patched,  then  it  is, old. 
This  is  equally  true  of  creosoted  wood  block  surfaces. 
Satisfactory  repairs  cannot  be  made  to  either  of  these 
block  surfaces  unless  the  work  is  done  as  an  excep- 
tional case  and  at  great  expense.  Satisfactory  repairs 
can  be  made  on  granite  block  and  sandstone  block  sur- 
faces if  reasonable  care  is  taken  in  fitting  back  the 
blocks  and  filling  the  joints  with  Portland  or  bitumin- 
ous cement. 

As  any  reasonably  efficient  asphalt  patching  gang 
can  repair  a  bituminous  layer  surface  on  a  street  where 
there  is  sufficient  traffic  to  weld  the  joini*s,  in  such  a 
way  that  it  is  quite  impossible  to  find  the  patch  several 
days  later,  it  is  obvious  that  this  class  of  surfaces,  espe- 
cially the  sheet  asphalt,  is  the  most  susceptible  to  re- 
pair because  of  the  quickness  with  which  the  operation 


can  be  accomplished,  and  the  sameness  in  appearance 
between  the  renewed  surface  and  the  old  surface  where 
they  join  at  any  point. 

Susceptibility  to  Use 

This  depends  upon  the  time  required  to  lay,  repair, 
and  resurface  a  pavement,  and  the  necessary  frequency 
of  the  repairs  and  renewals.  A  bituminous  sheet  layer 
surface  can  be  either  patched  or  renewed  in  less  time 
and  with  less  interference  with  traffic  than  any  other 
surface. 

In  the  matter  of  the  frequency  with  which  re])airs 
and  renewals  w^ll  he  required  in  comi>ara1:)le  cases  it  is 
difficult  to  point  to  any  definite  difference  between  the 
creosoted  wood  block,  the  vitrified  brick  or  block,  and 
the  bituminous  sheet  layer  surfaces.  It  is  the  author's 
opinion  that  creosoted  wood  Ijlock  and  sheet  asphalt 
surfaces  will  about  balance  honors  in  this  respect,  and 
leave  brick  in  second  running.  Granite  block  undoubt- 
edly leads  by  a  safe  margin,  with  sandstone  block  a 
tardy  second. 

Granite  block  surfaces  with  tar  and  gravel  joints 
and  bituminous  sheet  layer  surfaces  of  the  sheet  as- 
phalt variety  will  probabl)'  divide  honors  evenly  in  the 
matter  of  their  susceptibility  to  constant  use,  tlie  gran- 
ite block  surfaces  requiring  less  frequent  re])airs  and 
renewals  and  the  sheet  asphalt  surfaces  requiring  con- 
siderably less  time  for  the  actual  making  of  the  repairs 
and  renewals. 

In  this  connection  it  is  fair  to  mention  that,  as  the 
.granite  block  surfaces  and  the  vitrified  brick  surfaces 
become  aged,  usually  for  quite  a  period  preceding  their 
removal  and  renewal,  they  can  hardly  be  said  to  be 
susceptible  to  very  considerable  use,  for  traffic  will  go 
out  of  its  way  to  avoid  them  because  of  their  rough- 
ness. This  is  not  true  of  the  bituminous  sheet  layer 
surfaces,  which  even  in  their  old  age  can  easilv  be  kept 
in  a  condition  of  smoothness  that  will  be  satisfactory 
to  all  kinds  of  traffic. 

Attractiveness  of  Appearance 

Some  block  surfaces  look  very  well  wlien  new,  and 
have  even  been  referred  to  at  such  times  as  artistically 
resembling  mosaics.  New  block  surfaces  are  not  un- 
pleasing  to  the  eye,  but  as  the  newness  wears  off  the 
attractiveness  ceases  to  be.  As  soon  as  the  joints  be- 
tween the  blocks  begin  to  open  up  a  little  or  repairs 
have  to  be  made,  the  block  pavement  surfaces  are  no 
longer  in  any  sense  attractive.  This  is  particularly  true 
of  creosoted  wood  block  and  vitrified  brick  surfaces, 
and  somewhat  less  true  of  granite  block  and  sandstone 
block  surfaces. 

To  the  author's  eye,  which  he  believes  is  an  average 
organ  of  sight  sensation,  the  bituminous  sheet  layer 
surfaces  are  far  more  pleasing  than  the  block  surfaces. 
But  of  far  greater  importance  than  just  their  original 
attractiveness  is  the  fact  that  the  bituminous  sheet 
layer  surfaces,  if  kept  in  reasonable  repair  and  reason- 
ably clean,  do  not  lose  any  of  their  attractiveness  with 
ag-e,  as  do  the  block  class  of  pavement  surfaces  in  spite 
of  good  care. 

It  would  seem  to  the  author  from  the  foregoing 
statement  of  the  facts  in  relation  to  the  physical  pro- 
perties of  the  several  pavement  surfaces  in  general  use 
on  city  streets  and  rural  highways  that  any  one  of  the 
bituminous  sheet  layer  surfaces  surpasses  each  of  the 
block  surfaces  in  the  desirable  physical  properties 
when  all  the  physical  points  of  advantage  are  consid- 
ered collectively. 
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Accidents  on  Construction  Work 

Fifty  Per  Gent,  of  Accidents  are  Preventable— Practically    No 
Enforced   Safety    Precautions   —  What   It   Costs  for  Protection 


IT  is  cheaper  and  better  in  every  way  to  prevent  ac- 
cidents than  to  pay  for  them.  This  is  quite  as 
trtie  for  the  employer  as  for  the  employee,  for, 
although  the  latter  sutTers  the  ])ain,  the  employer 
pays  compensation,  loses  the  services  of  a  skilled  la- 
borer for  a  period,  loses  the  profit  on  the  man's  work 
and  in  general  has  his  organization  disarranged.  There- 
fore, every  accident  prevented  is  added  profit. 

In  an  article  apearing  in  the  ICngineering  News-Re- 
cord on  June  7,  Mr.  J.  J.  Rosenthal,  safety  engineer  to 
the  Industrial  Accident  Commission  of  California,  tells 
(jf  accident  prevention  possibilities  on  construction 
work  in  that  state.  He  calculates  that  fifty  per  cent, 
of  construction  accidents  are  preventable,  which  in 
his  own  state  would  mean  a  saving  to  employers  of 
about  one  and  three-quarter  million  dollars  a  year. 
The  article  is  full  of  valuable  information  and  sug- 
gestions and   is  rejjroduced  below: — 

Although  much  attention  has  been  devoted  to  acci- 
dent prevention  on  railroads  and  in  manufacturing  in- 
dustries, practically  no  safety  precautions  have  been 
enforced  on  con.struction  work.  There  seem  to  be 
two  reasons  for  this  lack  <if  attention:  That  the  work 
is  of  a  temporary  character  and  that  the  worker  is  in- 
jured in  most  cases  by  falling  or  being  struck  by  some 
object  falling  from  above. 

From  the  standpoint  of  the  safety  expert,  construc- 
tion work  can  no  longer  be  classed  as  a  temporary- 
industry.  Safety  precautions  are  necessary  and  are 
applicable  regardless  of  the  duration  of  the  construc- 
tion period.  The  worker  can  be  protected  in  large 
degree  from  the  danger  of  falling  by  the  provision 
of  substantial  scaffolds,  stagings  and  flooring,  at  the 
same  time  that  similar  safety  measures  can  afford  him 
sufficient  covering  to  jirotect  him  from  objects  falling 
from  above. 

Safety  Laws  to  Govern  Construction 

California  is  pioneering  in  the  enforcement  of  safety 
regulations  in  the  construction  field.  Three  years  ago, 
with  the  advent  of  the  Workmen's  C(UUi)ensation  In- 
surance and  Safety  Act,  it  was  required  that  all  places 
of  employment  indoors  or  outdoors,  above  or  below 
gnmnd,  .should  be  made  safe.  The  Department  of 
Safety  of  the  Industrial  .Xccident  Commission  has  en- 
gaged in  a  vigorous  campaign  to  carry  out  the  pro- 
visions of  this  Act,  and  an  organization  has  been  de- 
veloped for  the  inspection  of  construction  work  and 
the  investigation  of  accidents  that  occur  during  its 
])rogress. 

.•\n  analysis  of  accidents  in  coniicclioii  with  this 
work  has  led  to  the  conqiilation  of  the  accompany- 
ing accident  table,  covering  all  classes  of  construction 
work.  The  table  shows  a  considerable  reduction  in 
the  number  of  accidents  in  1915  and  an  increase  in 
191().  This  is  because  1914  and  1916  were  marked  by 
greater  construction  activity  than  the  intervening  year. 
Comparing  the  figures  for  1914  and  1916,  however. 
•  shows  the  actual  reduction  of  accidents  which  can  he 
attributed  to  rigid  insi)ection  and  the  adoption  of  meth- 
ods for  safeguarding  the  worker. 


T.MII.E  SHOVVI.NG    INJIKIES  SUSTAlNElJ  0.\ 
CONSTRUCTrO.V   WORK    I.V   CALIFOR.VIA 
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238       210 

22ft 

11,263 

12,016 

11,532 

(trand 

Totals 

419 

676 

2.T27!) 

Xote — Class   of  accident   is   as  below : 

A. — Injuries  resulting  from  the  lack  of  shoring  and  bra<.i..K  -i  iui.i.els, 
trenches,   excavations   or   sheeting  or   sheet   piling   of   treacherous   ground. 

B.  —  Injuries  resulting  from  the  collapse,  tipping  or  falling  of  scaf- 
folds, stagings,  ladders,  walls,  and  all  false  work,  due  to  inadeqtjate  sup- 
port, flimsy  construction  or  defective  lumber  or  overloading  of  same. 
Included  in  this  group  also  arc  injuries  resulting  from  falls  into  un- 
guarded floor  openings,  elevator  shafts,  or  due  to  lack  of  flooring  in 
buildings  or  other  structures  in  course  of  construction.  (Nine  of  the 
accidents  listed  were  due  to  pile  drivers  and  bulldozers  in  1914.  and  18 
similar   accidents   occurred   in   1915). 

C — Injuries  resulting  from  the  falling  of  material  which  has  been 
previously  piled  or  which  is  in  the  course  of  being  piled  and  which  falls 
due   to  improper   foundations   or   due   to  being  improperly   piled. 

I>.-  Injuries    due    to    careless    storing   or    handling    of   explosive*. 

E.— Injuries  resulting  from  tlie  overloading  or  overstraining  of  ropes, 
cables,  or  slings  which  are  used  in  all  class  of  hoisting  apparatus,  nich 
as    derricks,    cranes,    etc. 

From  the  average  amount  paid  for  compensation 
and  medical  fees  per  accident,  it  is  computed  that  the 
419  fatal  accidents  for  the  three  vears  cost  $460,900; 
the  676  serious  injuries,  $498,(M3  :'the  34,811  slight  in- 
juries, $811,096.30,  making  a  total  of  $1,770,039.30.  The 
slight  injuries  resulted  also  in  the  loss  of  591,787  days. 
Converting  these  figures  into  300-day  years  gives  a 
total  loss  of  1,972  years.  .Assuming  the  average  annual 
earnings  for  each  man  as  $900,  the  loss  sustained  by 
these  men  amounted  to  more  than  $1,750,000. 

Half  the  Accidents  are  Preventable 

It  is  the  general  ojjinion  of  the  engineering  profes- 
sion that  half  of  the  accidents  which  occur  are  pre- 
ventable. If  the  compensation  and  medical  fees  alone 
could  have  been  reduced  50  per  cent.,  $885,019.65  would 
have  been  saved  to  the  employers  of  California  in  the 
past  three  years.  Then,  too,  if  one-half  of  the  acci- 
dents were  preventable,  210  lives  might  have  been 
saved  and  the  wage  earners  in  210  families  would  still 
be  ;it  work  providing  for  those  dependent  on  them. 

.\dequate  safeguarding  would  also  reduce  the  rate 
on  compensation  insurance  ])remiums  which  under  pre- 
sent conditions  is  exceedingly  high,  just  as  fire  insur- 
ance is  materially  reduced  for  those  who  take  steps 
to  safeguard  against  fire.  Most  of  the  accidents  re- 
])resent  a  great  economic  and  social  waste,  for  the 
cost  of  safeguarding  is  verv  slight. 

Detailed  Costs  of  Precautions 

To  give  some  illustrations:  The  twelve-storey  Santa 
Fe  building  recently  constructed  in  San  Francisco,  a 
structure  45  x  90  ft.,  costing  $350,000,  involved  the 
following  costs  for  safety  measures:  Five  temporary 
fltiors  used  by  the  steel  erectors,  to  protect  them  from 
falling  and  as  a  protection  from  falling  materials,  at 
$111.76  per  floor:  twelve  double  ladders  at  $1.50:  135 
ft.  of  suspended  safe  scaffolding,  used  by  bricklayers. 
at  ^3  cents  per  foot :  a  5  x  5-ft.  tower.  1%  ft.  high, 
with  cage  for  hoisting  materials,  at  $1.25   per  foot: 
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guarding  24  openings,  6  x  14  ft.,  for  elevator  shafts  and 
stairways,  with  railings  3  ft.  6  ins.  high,  at  $1.50  per 
foot;  135  ft.  of  temporary  enclosed  sidewalk  at  $1 
per  foot. 

The  total  cost  of  safeguarding  175  workers  who 
were  engaged  in  l:)uilding  this  structure  for  a  jjeriod 
of  six  months  was  $1,032.35,  or  $5.89  for  each  worker. 
If  a  fatal  accident  had  occurred  to  a  laborer  it  would 
have  cost  the  contractor  $2,700  for  compensation  :  or 
if  a  mechanic  had  been  killed,  it  would  have  cost  $5,000. 
These  sums  of  money  represent  only  the  economic 
loss.  They  would  not  pay  for  any  life,  nor  relieve 
the  mental  sufferings  of  those  dependent  upon  the 
worker.  Past  statistics  show  a  fata!  accident  for  each 
storey  above  the  tenth'  on  a  building  over  ten  storeys 
high.  On  the  Santa  Fe  building,  however,  there  was 
neither  fatal  accident  nor  permanent  injury  and  only 
one  slight  accident. 

Taking  an  example  from  another  class  of  construc- 
tion :  A  sewer  system  involving  SOyi  miles  of  8  to  30-in. 
vitrified  and  concrete  pipe  placed  at  depths  from  5  to 
18  ft.,  and  costing  $250,000,  was  completed  at  Stockton 
and  Hanford  by  Chambers  &  Heafey,  general  con- 
tractors. The  cost  of  bracing,  shoring  and  sheeting 
this  work  was  $12,000.  About  3,500  men  were  en- 
gaged on  this  work  for  a  period  of  twelve  months,  and 
no  fatal  accident  or  permanent  injury  occurred  and 
there  were  only  a  few  slight  injuries.  Such  results  as 
these  are  accomplished  through  careful  and  frequent 
inspections  by  safety  engineers  and  co-operation  of 
emj)loyers  and  employees. 

Contractors'  Carelessness 

Considerable  difficulty  has  been  met  witli  in  induc- 
ing contractors  to  safeguard  construction  work.  There 
seem  to  be  several  reasons  for  this.  First,  the  keen 
competition  in  bidding  causes  contractors  to  disre- 
gard calculations  for  safety  in  order  to  offer  the  lowest 
bid.  Such  employers  object  to  the  expenditure  of  any 
money  for  safeguarding  on  the  ground  that  they  did 
not  figure  on  it  in  their  bids. 

Second,  the  constant  changes  in  the  nature  of  the 
work  as  construction  progresses  make  each  stage  so 
temporary  that  the  contractor  is.  tempted  to  evade 
safety  provisions  such  as  bracing  and  shoring  exca- 
vations and  providing  rigid  scaffolds,  falsework,  etc. 
He  argues  that  it  does  not  pay  for  such  a  short  time. 
Third,  the  speed  and  high  pressure  under  which  most 
construction  work  is  carried  on  cause  the  contractor 
to  avoid  anything  which  seems  to  him  to  retard  the 
progress  of  the  work. 

Fourth,  th'e  workmen  themselves  are  often  averse 
to  bothering  with  safeguards.  In  their  impatience  to 
get  ahead  they  will  often  use  weak  material  because 
it  happens  to  be  nearest  at  hand.  The  writer  has  seen 
the  use  of  six-penny  nails  instead  of  20-penny  nails, 
1-in.  boards  instead  of  2-in.,  defective  lumber  used  on 
scaffolds  and  falsework,  and  general  experience  "in 
California  bears  out  the  truth  of  the  statement  that 
50  per  cent,  of  accidents  can  be  prevented. 

Serious  Accidents  on  the  Decrease 

On  the  whole  there  has  been  a  considerable  decrease 
in  serious  and  fatal  accidents  on  construction  work  in 
California  since  the  safety  department  began  its 
"Safety  First"  campaign.  Contractors  are  realizing 
that  it  pays.  For  example,  when  a  scaffold  or  any 
falsework  collapses  there  are  five  distinct  effects:  (1) 
The  direct  injury  to  the  person  or  persons  who  fall ; 


(2)  the  psychological  effect  on  the  workers  who  wit- 
ness the  accident  and  loss  of  efficiency  therefrom;  (3) 
the  delay  due  to  the  temporary  cessation  of  work  and 
the  necessity  of  rebuilding  the  structure;  (4)  increased 
cost  of  the  work  and  the  compensation  and  hospital 
fees  of  the  injured  ;  (5)  the  increased  cost  of  insurance 
if  such  accidents  occur  repeatedly  or  a  big  loss  if  not 
insured.  Mucli  has  been  done  in  this  field  in  Cali- 
fornia but  there  is  still  much  to  be  done  in  the  way 
of  educating  both  the  employer  and  the  employee  in 
the  "Safety  First"  movement. 

The  New  Safety  Orders 

In  line  with  its  policj'  of  extending  supervision  to 
all  fields  of  construction,  the  Department  of  Safety  of 
the  Industrial  Commission  last  year  undertook  to  draft 
a  safety  code  which  would  effectively  cover  the  con- 
struction field.  At  first  there  was  prepared  a  tentative 
draft  of  general  construction  safety  orders.  This  was 
submitted  to  a  committee  in  San  Francisco  composed 
of  representatives  of  engineering  organizations,  the 
general  contractors,  architects,  board  of  public  works 
of  the  city,  and  the  Building  Trades  Council  of  the 
state.  yVfter  being  passed  upon  by  this  committee,  the 
orders  were  referred  to  a  similar  committee  in  Los 
Angeles.  In  revised  form,  but  before  final  adoption, 
they  are  now  being  sent  to  contractors,  engineers  and 
architects  throughout  the  state  for  criticism  and  sug- 
gestion. The  ultimate  purpose  is  to  have  the  safety 
orders  embodied  in  a  state  law. 

Meantime,  the  draft  of  the  safety  orders  in  the  pre- 
sent form  is  being  enforced  by  the  commission.  If 
any  employer  considers  the  provisions  unreasonable 
he  may  petition  the  commission  for  a  hearing,  after 
which  if  the  order  is  found  to  be  unreasonable,  -the 
commission  is  required  by  law  to  substitute  such  other 
order  as  may  be  deemed  just  and  equitable. 

As  now  revised,  the  safety  orders  cover  all 
branches  of  construction,  with  detailed  provision  for 
safety  measures  that  must  l^e  observed  on  each  class 
of  work.  The  orders  require  the  protection  of  work- 
men in  trenches,  on  scaffolds,  when  working  under- 
neath superstructures,  and  the  use  of  temporary  floor 
planking  and  safety  nets  in  structural  work  and  the 
guarding  of  openings  between  floors.  Detailed  atten- 
tion is  given  to  the  methods  in  which  workmen  may 
handle  explosives,  the  demolition  of  buildings,  the  pil- 
ing and  storing  of  materials,  and  in  fact  wherever 
personal  risk  is  involved. 


Water  Tanks  for  Winter  Use 


THE  water  tanks  used  by  our  Canadian  railways 
require  to  be  heated  during  the  extreme  winter 
weather  to  jirevent  damage  from  frost.  The 
wooden  type  of  tank  which  is  still  quite  com- 
mon, must  be  enclosed  in  a  substantially  built  house 
and  heated.  Owing  to  the  wooden  construction,  the 
danger  of  loss  by  fire  is  always  present.  Within  re- 
cent years  steel  tanks  with  heating  arrangements  have 
become  ■  more  common.  The  illustrations  herewith 
show  a  type  that  has  been  developed  to  withstand  ex- 
tremely cold  weather.  Many  of  these  tanks  are  in 
use  and  it  is  said  that  a  tem]:)erature  of  60  to  70  degs. . 
below  zero  can  be  successfully  withstood. 

In  the  tank  illustrated,  a  heating  chamber  is  pro- 
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'\i(lc(l  in  the  lower  i)art  of  the  riser  ])i])e  liy  rai^iiif; 
the  head  plate  aljoiit  7  ft.  from  the  fDUiulatioiis.  Tliis 
leaves  ample  room  for  a  fjood  sized  heatinj^  stove, 
which  is  connected  to  an  8  in.  fiuc  vvhicli  runs  di- 
rectly up  throujjh  the  centre  of  tlie  tank  and  out  ab(jve 
the  apex,  of  the  roof.  In  ortler  to  confine  tlie  heat 
around  the  water  contained  in  the  riser,  a  frost  cas- 
ing of  wood,  brick  or  concrete,  is  built  around  the  riser, 
so  as  to  leave  a  6-incli  air  s])ace  between  the  inside 
of  the  case  and  the  outside  of  the  pipe.  Large  holes 
arc  cut  in  the  lower  ji^rt  of  tiic  riser  l)ipe  to  facilitate 
circulation  of  the  heat  in  this  air  chamber.  The  stove 
in  this  way  concentrates  the  iieat  not  only  undcrneatii 
the  water  in  the  riser  pipe  but  also  around  its  entire 
l)erii)hery. 

'i"wo  6-inch  heater  ])ipes  from  the  head  plate  to 
sli.nhtly  above  the  hiffh  water  level,  carry  su|)erfluous 
heat  to  the  top  of  the  tank.  This  prevents  ice  from 
forminj:^  cjver  the  surface  of  the  water.  In  order  to 
])revent  any  ice  that  might  accunndate  from  slipping 
down  into  the  drum  and  causing  damage  to  the  valves 


A  type  of  railroad  water  tank  designed  to  withstand 
extreme  winter  wcattier 

and  service  pipes,  an  ice  fender  is  jirovided  over  the 
top  of  the  riser  pipe.  With  this  arrangement,  e\en 
though  the  water  is  allowed  to  get  low  in  the  tank, 
nothing  can  fall  down  on  the  outlet  valve  and  damage 
it   or   prevent   it    from   operating  successfully. 

In  the  type  that  is  illustrated,  the  outlet  valve  is 
i>])crated  by  a  mechanism  located  inside  the  riser 
pil)e.  Damage  by  ice,  often  experienced  with  the  usual 
method  of  operation  with  overhead  levers,  is  prevented. 
The  operating  mechanism  of  the  outlet  valve  being 
close  to  the  heater  ])ipes  and  smoke  tlues,  is  kept  in 
good   working   order. 


Tanks  of  this  t \  jie  lia\e  ip|)cratcd  successfully  ini 
der  very  extreme  temperatures.  As  an  example  f>f 
their  effectiveness,  the  instance  of  one  tank  may  l)e 
cited,  which  withstood  the  efTects  <jf  frost  for  .19  days 
in  succession  when  at  some  titnc  every  24  hours  the 
temperature  was  at  least  30  degs.  below  zero,  and  one 
day  as  low  as  70  degs.  below  zero. 


Keeping  Reinforcing  Bars  in  Position 

Tlili  holding  of  reinforcing  bars  in  proper  po.si- 
tion  while  concrete  is  being  placed  is  a  matter 
which  merits  the  utmost  attention.  The  labors 
of  the  best  designer  and  detaiier  can  l)e  .set  at 
naught  by  the  carelessness  of  those  in  cliarge  of  the 
construction  of  reinforced  concrete  structures,  while 
placing  steel  and  concrete. 

.\  designer  s()ends  many  days  de.signing  and  detail- 
ing a  comjjlicated  structure,  the  strength  of  which  can 
be  greatly  impaired  by  comparatively  slight  displace- 
ment of  the  reinforcement  at  critical  sections.  Much 
time  is  spent  in  designing  and  detailing  the  reinf(jrce- 
ment  for  a  structure,  and  the  all-important  matter  of 
getting  and  keeping  the  bars  in  correct  position  is  dis- 
posed of  by  a  single  note,  such  as  the  following:  ".\ll 
reinforcement  to  be  bent  and  placed  as  shown  on  plans 
and  to  l)e  securelv  fastened  or  tied  to  prevent  displace- 
ment during  pouring  of  concrete  and  to  insure  proper 
pusititm  of  reinforcement  in  the  finished  structure."  It 
is  left  to  the  discretion  of  the  construction  foreman  to 
devise  a  means  of  keeping  the  bars  in  position,  and  as 
a  result  the  strength  of  the  structure  may  depend  on 
whether  the  foreman  thoroughly  understands  his  busi- 
ness or  not. 

This  is  neither  good  practice  nor  economy.  The 
method  and  means  of  supporting  reinforced  bars  should 
be  dearly  indicated  on  the  plans,  since  they  are  as  im- 
portant details  as  the  location  of  bends  of  bars  and  stir- 
rups. It  is  just  as  important  to  show  the  supporting 
bars,  supporting  blocks  and  clii)s,  and  the  spacing  bars 
as  it  is  to  show  the  main  reinforcement  in  detail.  Be- 
fore the  structure  can  be  built  it  is  neceijsary  for  some- 
one to  devise  a  means  for  keei)ing  bars  in  position  dur- 
ing construction,  and.  as  a  general  rule,  a  good  design- 
er is  more  capable  of  handling  these  details  to  good 
advantage  than  anyone  else. 


Glue  Molds  for  Concrete 

Multii^les  of  small  concrete  ornamental  members 
like  ballusters,  handrails,  etc.,  have  been  advantage- 
ously cast  in  moulds  made  of  ordinary  glue.  The 
wooden  pattern  is  nailed  to  a  board  and  enclosed  with 
shallow-  sides  making  an  open  box  higher  than  the 
l)attern  which  is  filled  with  melted  glue  covering  the 
pattern  to  a  depth  of  about  an  inch,  .\fter  the  glue 
is  set  it  is  turned  bottom  side  u])  and  the  bottom  and 
l)attern  removed,  leaving  a  mould  which  is  painted 
with  white  lead  followed  with  shellac  to  prevent  the 
absorption  of  moisture. 

The  mould  is  good  for  a  large  number  of  castings 
and  can  be  cut  up,  melted,  and  used  over  again  with 
.  a  loss  of  about  IS  per  cent.  It  is  very  tough  and  rub- 
bery and  should  be  cut  with  a  knife  into  about  I'j-in. 
cubes  which  will  melt  in  three  or  four  hours. 


The  town  ni  >{.  Lambert,  P.Q..  li.i:-  .i\%.o>n.n  ,i  con- 
tract to  Laurie  &  Lamb,  Montreal,  for  a  1,300  U.  S. 
gallon  (f)er  minute)  centrifugal  pumj),  manufactured 
by  the  Lawrence  Machine  &  Engine  Company. 
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Steam  Power  Plant  of  Granby  Consolidated 
Mining,  Smelting  &  Power  Co.,  Ltd. 


THP'  (iranhy  Consolidated  Mining.  Smelting  and 
Power  Company,  Limited,  have  recently  con- 
structed at  Anyox,  B.C.,  an  auxiliary  steam 
power  i)lant,  at  a  cost  of  nearly  $500,000.  The 
power  house  is  a  reinforced  concrete  structure,  approxi- 
mately 100  ft.  X  90  ft.  X  17  ft.  high,  in  which  twe  in- 
stalled five  550  h.p.  water  tube  boilers,  designed  for  a 
working  pressure  of  200  i)ounds  and  150  degrees  super- 
heat. These  boilers  are  served  by  a  continuous  brick 
smoke  duct,  entering  the  base  of  a  Custodis  radial  brick 
chimney  10  feet  in  diameter  and  150  feet  high. 

In  the  boiler  room  is  installed  a  3,000  h.p.  Blake  & 
Knowles  open  feed  water  heater,  two  Worthington 
oil-burning  sets,  and  two  De  Laval  centrifugal  steam 
turbine-driven  boiler  feed  pumps,  each  having  a  normal 
capacity  sufficient  to  take  care  of  the  entire  plant. 

In  the  turbine  room  is  installed  a  3,000  kw.  West- 
inghouse  turbine-driven,  3-phase,  60-cycle,  2,200-volt 


alternator,  the  turbine  exhausting  to  a  C.  H.  Wheeler 
surface  condenser ;  one  2,000  kw.  Westinghouse  tur- 
bine-driven generator,  the  turbine  exhausting  to  a 
Westinghouse  Le  Blanc  jet  condenser ;  one  100  kw. 
Westinghouse  turbine-driven  exciter  exhausting  to  a 
feed  water  heater.  In  the  turbine  room  is  also  in- 
stalled a  3, .500  cubic  foot,  100  pounds  pressure,  De 
Laval  centrifugal  compressor,  consisting  of  fourteen 
stages,  and  arranged  to  be  driven  at  the  one  end  from  an 
800  h.p.  De  Laval  turbine  without  reduction  gears,  and 
at  the  opposite  end  by  an  800  h.p.  Westinghouse  2,200- 
volt  induction  motor  operating  through  De  Laval  re- 
duction gears.  This  unit  is  the  first  high-pressure  cen- 
trifugal compressor  to  be  installed  in  Western  Canada, 
and  it  is  a  ])articularly  interesting  piece  of  apparatus 
apart  from  the  fact  that  it  is  arranged  for  two  forms  of 
drive,  one  to  be  used  when  the  steam  plant  is  in  opera- 
tion and  the  other  when  the  water  power  is  adequate  to 


Plan  of  steam  power  plant  of  Granby  Consolidated.  Anyox,  B.  C. 
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furnish  current  fur  the  electric  motor,  wliich  will  be 
(luring  the  summer  m<jnths. 

The  800  h.p.  De  Laval  turbine  is  arranged  to  ex- 
haust to  a  Schutte  and  Koerting  jet  condenser.  The 
entire  turbine  room  floor  is  served  by  a  15-ton  hand- 
operated  travelling  crane.  Circulating  water  for  con- 
densing purposes  is  .supplied  by  two  12-inch  De  Laval 
centrifugal  jiumps,  each  directly  connected  to  a  125 
h.p.  Westinghousc  motor,  luich  ])ump  has  a  capacity 
of  4,0(X)  gallons  per  minute  against  a.  total  head  of  70 
feet,  and  either  unit  is  capable  of  supplying  the  full 
retiuircments  of  the  plant. 

The  high-pressure  steam  piping  has  all  been  de- 
signed for  a  i)ressure  of  230  ijounds  and  150  degrees 
superheat,  and  the  main  steam  header  is  of  cast  steel, 
and  a  particularly  good  piece  of  work.  All  steam  pip- 
ing was  sui)i)lied'by  Crane  Company,  Vancouver.  The 
l)lant  is  intended  to  serve  the  operation  of  the  com- 
pany during  the  periods  of  low  water,  and  it  is  be- 
lieved will  be  in  operation  for  about  six  months  of 
the  year. 


in  connection  with  the  plant  is  a  fuel  oil  storage 
system,  consisting  of  a  steel  storage  tank  90  feet  in 
diameter  by  30  feet  high,  having  a  normal  ca|)acity 
of  35,000  barrels.  Oil  is  received  at  the  company's 
dock  and  pumped  through  about  1,400  feet  of  12-inch 
diameter  pipe  to  this  tank.  In  the  tank  is  installed  a 
heating  coil  of  special  design.  .Adjacent  to  the  tank 
is  a  small  concrete  pump  house,  in  which  is  installed 
a  vertical  boiler,  which  supplies  steam  to  the  heating 
coil,  and  an  electrically-driven  rotary  oil  pump  delivers 
oil  from  the  tank  through  about  900  feet  of  6-inch  line 
to  an  auxiliary  tank  buried  underground  at  the  power 
house. 

The  ])lant  was  erected  in  a  comparatively  short 
space  of  time,  as  the  company  did  not  proceed  with 
the  construction  until  June,  1916.  The  design  of  the 
jdant  was  under  the  direction  of  Mr.  F.  M.  Sylvester, 
vice-j)resident  and  managing  director  of  the  (iranby 
Consolidated  Mining,  Smelting,  and  Power  Company, 
and  the  work  has  been  carried  out  by  the  Taylor  En- 
gineering Ccjmpany,  consulting  construction  engineers, 
Vancouver,  B.C. 


Refuse  Destructor  Clinker  Successfully  Used 

for  Roadmaking 


By  J.  G.  Carey,  A.  M.  Inst.  C.E.' 


Wl  I  1:N  the  writer  succeeded  to  his  present  posi- 
tion in  1906  he  was  faced  with  the  necessity 
of  building  up  several  roads  in  the  district, 
and  decided  to  utilize  refuse  destructor 
clinker,  which  had  hitherto  been  considered  a  waste 
l)roduct.  The  method  adopted  was  to  scarify  and 
throw  out  the  road  surface,  spread  the  clinker,  roll  to 
shape,  and  resurface  with  the  old  and  new  material 
as  required.  The  results  were  very  satisfactory,  for, 
although  in  the  rolling  a  considerable  quantity  of 
the  clinker  was  reduced  to  (xiwder,  the  material  proved 
equally  as  hard  and  tenacious  as  brick  or  stone  rubbish. 
From  1906  to  1910  clinker  was  used  for  roadmak- 
ing, and  for  filling  filter  beds  at  the  sewage  works. 
The  material  was  mixed  with  tar  also  for  patching 
roads,  and  as  a  bottoming  for  tar-paving.  In  1911, 
and  again  in  19L5,  clinker  was  used  for  bringing  to 
a  level  certain  school  sites,  and  in  addition  tarred 
clinker  was  used  as  a  bottoming  for  the  tar-paved  play- 
gr(  lunds. 

Satisfactory  Results 
in  1913  the  council  was  so  satisfied  with  liie  re- 
sults obtained  by  the  use  of  tarred  clinker  that  a  small 
mixer  was  purchased  with  a  view  to  making  further 
use  of  the  material  for  roads  and  footi)aths.  Up  to 
1915,  with  the  exception  of  the  material  used  for  the 
schools,  tarred  clinker  was  mostly  used  for  tarpaving 
and  road  patching.  This  was  largely  due  to  the  ex- 
tensive road  and  other  contracts  then  in  hand,  which 
l)revcnted  any  time  being  gi\eu  to  the  production  of 
the  material.  With  the  cessation  of  contracts  in  the 
spring  of  1915  a  sufficient  ((uantity  of  clinker  was 
manufactured  to  enable  IloUoway  Street,  Hounslow. 
to  be  resurfaced.  This  road  is  a  cul-de-sac,  without 
any  traffic  of  importance,  and  was  chosen  to  allow  the 
men  an  ojiportunitv  to  become  accustomed  to  the 
handling  of  the  material. 


'Extract   from   paper   read  at  the  Institution  o(   Municipal  end  County 

Engineers. 


By  the  spring  of  1916  the  stock  of  tarred  clinker 
had  again  accumulated,  and  the  county  engineer  and 
surveyor,  Mr.  IT.  T.  Wakelam,  M.Inst.C.E.,  was  asked 
to  co-operate  in  the  experiments :  he  readily  consented, 
and  obtained  sanction  to  carry  out  exj)erimcntal  re- 
surfacing works  with  clinker  asphalt  on  the  county 
main  roads  within  this  district. 

The  object  of  the  proposed  experiments  is  to  de- 
monstrate whether  or  not  clinker  obtained  from  refuse 
destructor  and  stored  in  a  large  heap  until  nearly 
burned  out  can  be  utilized  in  its  varying  grades,  from 
impalpable  jiowder  to  a  large  size,  for  the  manufacture 
of  a  road  surface  material  which  will  stand  the  test 
of  time.  Experiments  with  clinker  have  been  carried 
out  in  recent  years  by  Messrs.  Lovegrove.  Hornsey ; 
Wood.  Fulham :  Roberts.  Worthing;  and  Angell, 
Reckenham.  with  great  success.  The  experiments  in 
Heston  and  Tsleworth.  which,  it  was  hoped,  would 
have  been  completed  last  year,  have  unfortunately  for 
various  reasons  had  to  be  i)ostponed  for  a  time ;  when 
proceeded  with  it  is  further  hoped  that  the  experi- 
ments will  be  on  a  line  in  advance  of  what  has  hither- 
to been  carried  out. 

Staines  Road  Experiments 

III  June.  1915,  the  county  and  ourselves  agreed  to 
terms,  and  a  contract  was  let  to  the  Trinidad  Lake 
.\sphalt  Paving  Comiiaiiy.  Limiteil.  for  the  following 
experimental  lengths  of  asphaltic  macadam,  to  be  laid 
jiloiig  the  Staines  Road,  which  is,  in  fact,  the  main 
road  through  the  district  to  .Mdershot,  Southampton, 
and  the  West  of  England. 

Section  1. — Approximate  area,  2,250  square  yards. 
The  company  to  supply  and  lay  1 14-inch  bituminous 
clinker  wearing  surface,  on  n  tnrrcci  clinker  fomidation 
to  be  provided. 

Section  2. — .AiiproMui.ite  area  J.J.X)  square  yards. 
The  company  to  supply  and  lay  a  mixture  1>4  inches 
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thick  of  bituniiiKius  clinker  and  sand-wearing;  surface 
un  a  tarred  clinker  foundation  to  be  ])rovided. 

Section  3. — Approximate  area  5,C)00  scpiare  yards. 
The  company  to  supply  and  lay  lj4  i"'^b  thick  of 
Standard  Trinidad  Lake  asphalt  wearing  surface  on 
a  tarred  clinker  foundation  to  be  jjrovided. 

Section  4.— Approximate  area,  1,000  square  yards. 
The  company  to  supply  and  lay  direct  upon  the  exist- 
ing roadway  a  single  coat  of  bituminous  clinker  and 
Kentish  rag,  2  inches  thick. 

In  connection  with  ^Sections  1,  2  and  3,  the  contract 
includes  the  maintenance  of  the  pavement  laid  for  a 
period  of  ten  years  from  the  date  of  completion.  Sec- 
tion 4  does  not  include  maintenance,  but  should  this 
prove  successful,  the  benefits  to  be  derived  from  it  will 
be  greater  than  those  obtained  from  Sections  1,  2  and  3. 

The  work  involved  in  section  3  was  commenced  on 
August  17,  1916,  but  perforce  had  to  be  discontinued 
on  August  24,  1916,  the  area  covered  with  Trinidad 
Lake  asphalt  during  that  time  being  1,470  sc|.  yds. 

The  reason  for  the  discontinuance  of  the  work  was 
owing  to  the  fact  that  the  clinker  was  found  to  contain 
an  excessive  quantity  of  tar,  which  caused  too  much 
flexibility  in  the  foundation  for  the  topping,  and  cracks 
resulted  therefrom.  This  was  proved  by  the  fact  that 
the  asphalt  surfacing  ap])eared  to  be  more  successful 
where  the  clinker  bottoming  obtained  from  the  skirts 
of  tarred  heaps  had  been  used.  The  latter  had  to  be 
matured  to  a  great  extent  by  reason  of  its  being  in 
direct  contact  with  the  atmosphere. 

The  Mixing  Process 

In  September  last  it  was  decided  to  discontinue 
cold  mixing  and  to  install  a  combined  drying  and  hot 
mixing  ])lant.  Terms  were  agreed  with  the  contractors 
for  the  hire  of  the  plant,  and  it  was  anticipated  that  the 


latter  would  have  been  erected  and  the  work  resumed 
last  year,  but,  owing  to  the  Ministry  of  Munitions  re- 
taining the  jilant  until  recently,  the  work  connccfed 
with  its  erection  is  only  now  proceeding. 

In  recommending  the  ccnmcil  to  install  the  new 
])Iant  the  factors  deciding  the  installation  were  as 
follows: 

(1)  The  storage  heap  was  burning  for  75  ]>er  cent, 
of  its  area  on  March  ISth,  but  ceased  during  August 
owing  to  the  heavy  and  continuous  rains  which  fell 
during  that  month. 

(2)  The  inability  of  the  refuse  destructor  to  supply 
sufificient  clinker  during  the  summer  months. 

(3)  The  hot  mixing  of  the  material  would  lessen 
the  amount  of  tar  required,  and  it  is  hoped  that  it  will 
also  admit  of  a  lesser  thickness  than  4-inch  consolidated 
bottoming  being  necessary. 

It  may  be  here  mentioned  that  the  ingredients  for 
cold  mixing  were  as  follows :  1  cubic  yard  broken 
clinker,  12  gallons  of  tar  (to  specification),  7  lbs.  pitch. 

(4)  The  provision  of  a  drying  and  hot-mixing 
plant  would  be  of  great  value  to  the  council  owing 
to  the  fact  that  it  would  admit  of  uniform  results  be- 
ing obtained.  Further,  it  would  afford  precise  informa- 
tion as  to  the  capabilities  of  the  plant  to  deal  with 
either  larger  or  smaller  quantity  than  can  now  be  ob- 
tained by  the  present  methods. 

When  the  work  of  laying  the  Trinidad  asphalt 
ceased,  about  1,500  scjuare  jards  of  uncoated  tarred 
clinker  bottoming  remained,  which  it  was  decided  to 
coat  in  two  sections,  the  tarred  granite  and  tarred 
limestone  chips.  Unfortunately,  the  results  have  not 
been  satisfactory,  which  was  mainly  due  to  the  ex- 
ceptionally heavy  rains  which  fell  and  penetrated  the 
material  whilst  it  was  being  laid. 


Co-operation    of    Engineers   for    Recognition 

Address  Delivered  at  Convention  of  American  Association  of  Engineers 
Impresses    the  Need   of    Solidarity   and   Unity   Among    Technical    Men 


By  G    S.  Williams 


TO  one  who  reviews  the  status  of  engineering  in 
America  to-day,  it  presents  a  somewhat  anoma- 
lous aspect.  Owing  to  the  wide  diiiferences  -in 
technical  standing  of  those  who  are  its  devotees, 
it  appears  at  one  glance  a  profession  and  at  another  a 
trade.  At  one  end  of  the  list  are  some  thirty  thousand 
members  of  the  national  engineering  societies,  which 
represent  the  elite,  the  aristocracy.  Next  them  stand 
the  membership  of  the  state  and  local  societies  and 
the  waterworks  associations,  which  add  probably  sixty 
thousand  more ;  and  back  of  and  beyond  these  are  the 
draftsmen,  instrument  men,  inspectors,  chain  men  and 
rod  men,  probably  at  least  a  hundred  thousand. 

On  account  of  this  varied  make-up  engineering  ap- 
pears in  a  markedly  different  situation  from  the  law, 
medicine,  or  the  clergy.  Among  these  three  learned 
professions  it  is  rarely  indeed  that  a  member  in  the 
lower  ranks  is  employed  by  any  but  a  member  of  his 
own  ijrofe.ssion,  and,  however  employed,  the  profes- 
sional independence  of  the  employee  is  rarely  trans- 
gressed ;  but  in  engineering  it  is  relatively  few  who 
are  masters  of  their  own  perfo::  lances,  and  many  of 
them  are  directly  em])loyed  by  and  report  to  men  who 
are  not  themselves  engineers  and  who,  therefore,  take 
little  interest  in  the  advancement  of  engineering. 


This  condition  of  affairs  militates  str(jngly  against 
that  solidarity  which  is  essential  to  such  a  recognition 
of  the  engineer  as  the  importance  of  his  work  would 
warrant.  The  young  engineer  oftentimes  feels  noth- 
ing in  common  with  those  higher  up  in  the  profession 
beyond  the  fact  that  both  he  and  his  superiors  for  sev- 
eral grades  above  him  are  working  on  salaries  for  the 
same  employers,  in  whose  estimation  engineers  are 
probably  merely  instruments  of  service  to  be  taken  up 
or  laid  aside  as  business  exigency  or  individual  caprice 
may  dictate.  In  spite,  however,  of  these  handicaps  the 
recognition  of  the  engineers  has  steadily  increased. 
though  not  so  rapidly  as  we  would  wish. 

Improving  the  Status  of  Engineers 

What  can  we  do  to  accelerate  that  recognition  to 
which  we  believe  the  engineer  entitled?  For  answer 
we  must  enquire  whence  is  the  recognition  to  come. 
If  it  be  from  the  general  public,  then  it  is  a  question  of 
advertising;  if  it  be  from  the  governing  bodies  of  our 
municipalities  and  states,  then  it  is  a  question  of  votes. 

In  the  past  engineers  have  sought  only  the  recogni- 
tion fif  the  few  who  by  their  own  attainments  were 
qualified  to  judge  the  merits  of  the  work  of  their  fel- 
lows  without   the  intervention  of  an   advocate.     The 
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'assistant  has  bcL-ii  coiiU-nt  with  tlic  aiipioval  ni  hi> 
chief,  and  the  chief  vvitli  the  approval  of  his  fcllovv- 
enj^iiu'crs.  It  is  scldnin  liiat  tlie  ])nl)hc  has  l)cen  taken 
into  confidence. 

'I'he  man  who  concei\es,  who  dreams  the  dream,  is 
of  \astly  more  imi)ortance  and  vahie  to  the  world  than 
he  who  merely  makes  it  a  reality,  it  is  ideas  that  are 
needed — there  are  plenty  who  are  ready  to  execnte 
them.  So  the  j^reatest  in  enjjjineerinf^  are  the  desij^^ners, 
those  wiio  conceive  and  i)roduce  that  which  has  not 
been  conceived  or  produced  before. 

The  time  has  come  when  recognition  must  he  .L;i\en 
both  to  dreamer  and  to  tlie  builder.  Those  who  have 
made  possible  the  present  condition  of  human  e.xist- 
ence,  upon  whom  the  world  depends  for  its  morninj; 
meal  and  its  evening  lifj^ht,  for  its  daily  news  and  its 
weekly  Itath,  arc  entitled  to  the  acknowled<rmenl  of 
the  delj't  of  their  fellows  owe,  and  they  must  j^et  it.  The 
answer  to  the  (|uery  "I  low?"  is  in  the  one  word,  "Co- 
operation." 

When,  a  decade  aj4(),  arranfjements  were  comjjleted 
by  which  three  j.;^reat  national  enjjjineerinf;'  societies 
were  brought  together  under  one  roof,  the  first  great 
step  in  engineering  co-operation  was  taken;  and  when, 
after  ten  years  of  "watchful  waiting,"  the  i)arent  so- 
ciety of  tliem  all  has  joined  its  ofTsjiring,  co-oi)er;ition 
in  engineering  may  well  be  lutiked  u|)on  as  established. 
P.ut  the  national  .societies,  although  they  include  in 
their  membership  several  thousand  young  engineers, 
nevertheless  represent  the  aristocracy  of  the  jirofession 
and  never  in  any  way  reach  or  supply  the  needs  of 
tliose  wlu)  make  up  the  vast  numbers  deiiendent  upon 
engineering  for  their  livelihoods,  i)ut  who  ha\e  not  yet 
reached  that  condition  where  they  can  maintain  them- 
sehes  by  independent  effort. 

Societies  Hesitate  to  Make  Radical  Changes 

Like  ;ill  aristocracies,  tlie  nali(jnal  >ocieties  are  con- 
ser\ative.  Ileing  comi)osed  of,  or  at  least  controlled 
by,  those  wlu)  have  achieved  their  successes  under  ex- 
isting conditions  they  naturally  hesitate  at  any  wide 
departure  from  past  custom  and  e.\])erience.  h'urther- 
more,  they  are  not  closely  in  touch  with  those  who  may 
lie  said  to  conipose  the  rank  and  file  of  their  profession, 
and  therefore  do  not  know  to  what  extent  the  latter 
will  sujjport  such  etTorts  a,s  they  may  make. 

The  .\inerican  Medical  .Society  has  built  up  the 
most  complete  and  best-organized  system  of  co-opera- 
tion yet  develoi)ed  in  this  country.  Starting  with  the 
ct)unty  medical  society  as  the  unit,  to  which  every 
practitioner  in  the  country  is  sn|)posed  to  belong,  there 
next  comes  the  state  medical  society,  to  which  the 
county  societies  send  reiiresentatives,  and  this,  in  turn, 
sends  its  delegates  to  the  .\merican  Medical  Society. 
The  process  is  simi)le,  the  ;i.ttainment  complete.  I'".very 
physician  in  the  country  is  thus  within  call  of  the  head 
of  the  organization  in  the  national  .society. 

l'\)r  the  engineer,  in.asnuich  as  the  state  societies  are 
rarely  as  strong  as  some  of  the  local  societies  within 
the  same  territory,  it  does  not  seem  necessary  to  go 
from  the  local  to  the  national  organization  by  way  of 
the  state  society  as  an  intermediary,  but  more  rational 
to  unite  all  national,  stale,  and  local  societies  in  a  com- 
bination, to  the  governing  body  of  which  each  would 
send  delegates  in  i)roportion  to  its  membershi]). 

The  national  societies  ha\e  in  embryo  an  organiza- 
tion well  adiijited  to  this  purpose  in  the  luigineering 
Council,  and  if  they  can  be  brought  to  see  the  advan- 
tages to  come  from  an  e.xtcnsion  of  it  beyond  the  limits 
of  their  own  membership,  there  should'  be  little  diffi- 
culty   in    gathering   into   the    combination    the    ninety 


thousand  Ulmc  I  li    ir^>  liij^iiii  Li -^  li'i«    .iMiliated  wHu   mc 

national,  state,  and  local  .vjcieties,  and  we  would  then 
crmie  to  that  great  army  of  more  than  equal  size  which 
until  recently  was  wholly  unorganized  and  among 
whom  the  -American  .Association  of  I'-nfjineers  has  if?* 
greatest  field.  This  organization,  in  which  I  am  proud 
to  be  recorded  a  member,  stands  before  you  as  the  em- 
I)odiment  of  the  democracy  of  engineering,  with  a  re- 
jjresentation  in  every  state  and  important  city  in  the 
union,  ;md  a  membershi])  of  eighteen  hundred  and  fifty 
ac(|uired  in  less  than  twf»  years  of  existence. 

Promoting  Engineering  Welfare 
The  .American  .Association  of  ICngineers  annoimces 
as  its  objects:  "To  raise  the  standard  of  ethics  <jf  the 
engineering  pr<^)fe.s.sion  and  to  promote  the  economic 
and  social  welfare  of  engineers,"  and  in  pursuance  oi 
these  ])rinciples  has  .sounded  the  watchword  of  co- 
operation. It  has  begun  by  making  itself  useful  to 
those  most  in  need  of  its  assistance,  and  has  gathered 
to  its  standard  a  membershij)  largely  cr>mpo.sed  of 
those  whose  names  are  unknown  to  tlie  rosters  of  other 
societies  and  has  laid  a  foundation  large  enough  and 
broad  enough  for  every  engineer  to  ^^tand  ui)on  if 
needed. 

liut  we  should  look  to  the  natiimal  societies  to  take 
their  place  as  leaders  in  bringing  about  complete  co- 
()peration  of  engineers.  The  charge  has  been  made  that 
the  pro])osed  engineering  council  is  undemocratic,  but 
no  one  can  .say  it  is  nnrepublican.  In  a  body  so  large 
as  the  national  societies,  and  so  large  as  this  .society 
will  soon  become,  government  by  conventions  will  be 
a  failure;  it  must  be  entrusted  to  representatives;  and 
in  order  that  each  member  may  have  a  voice,  the  elec- 
tions of  those  representatives  must  be  by  letter  ballot. 
If  the  national  societies  fail  to  meet  their  responsi- 
bilities; if,  after  a  reasonable  time,  they  do  not  work 
out  a  plan  of  co-o])eration  involving  the  utilization  of 
all  engineering  forces  of  this  commonwealth,  then  it 
will  be  time  to  turn  to  other  agencies;  and  the  pos.si- 
l)ilities  of  this  association  will  be  entitled  to  the  most 
serious  consideration. 

Personal  Service  to  the  Public 
The  .\merican  .\--ociatii>u  of  I'.ngineers  is  not  a 
trade  mnion.  \\  bile  it  contemplates  renflering  actual 
service  to  its  individual  members,  it  also  contemplates 
and  insists  that  its  members  shall  render  service  to  it 
and  to  each  other.  I'"or  him  whose  only  query  is.  "What 
do  I  get  out  of  it?"  there  is  but  scant  i)lace ;  but  for  him 
who  asks,  "What  can  1  do  to  assist  my  fellow-engi- 
neers.'" the  doors  are  wide  open. 

What  can  you  do?  You  can  make  yourself  an  influ- 
ence in  your  community.  Your  education  entitled  you 
to  be  a  leader  of  thought  among  your  fellows.  Your 
training  teaches  you  accuracy  of  mind  and  Ixidv  and 
enables  you  to  analyze  propositions  and  detluce  correct 
conclusions.  Your  place  is  in  every  public  assembly, 
at  your  party  caucus,  and  at  your  country's  polls  on 
election  day.  Establish  and  maintain  local  organiza- 
tions, if  only  in  your  ward,  to  bring  together  the  engi- 
neers for  the  purpo.se  of  discussing  the  questions  of  the 
day — not  merely  engineering  questions.  l)ut  every  ques- 
tion which  .igitates  or  interests  the  citizenship — and 
when  you  have  come  to  a  conclusion  to  which  vou  are 
ready  to  subscribe,  go  out  antl  fight  for  it  before  the 
public,  in  your  caucus  and  at  the  polls,  and  let  the 
]>eople  know  that  you  are  i>ne  of  two  hundred  thou- 
sand of  the  best-trained,  most  capable  citizens  of  the 
republic,  who  is  doing  his  dutv  by  his  fellow-men.  by 
his  profession  and  by  himself. 
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Practical 


for  the  Contractor 


that  may  save  him  time  and  money.     If  you  know  any  labor-saving  scheme, 
send  it  in — preferably  with  illustrations.     We  will  pay  for  all  accepted  articles. 


wmm 


Rails  Economically  Handled  by  Small 
Turntable 

THE  turiital:)le  shown  in  the  accompanying  sketch, 
reproduced  from  luigineering  News-Record,  is 
proving  a  big  labor  and  time  saver  in  handling 
rails   for  the  new   car-repair  yard   of  the  Pen- 
nsylvania R.R.  now  under  construction  at  (Greenville, 
New  Jersey. 


Revolvtng  fhit 
"Ogee  mutie^ 


M'A 


c^ 


i,;'^0  'Piatf  ^'xff'tiz'sj  ■ 


Small  inexpensive  turntable  saves  time  in  handling  old  rails. 

The  85-11).  rails  used  are  second-hand,  and  the  ball 
of  each  is  badly  worn  on  one  side.  Since  it  is  there- 
fore necessary  to  place  the  unworn  side  on  the  inside 
of  the  track  being  laid,  it  happens  that  many  of  the 
rails  have  to  be  turned  end  for  end  before  placing  them. 
Previous  to  building  the  turnta1)le  it  rec[uired  consider- 
able manoeuvering  by  a  gang  of  at  least  six  men  to 
turn  one  rail.  With  the  turntable,  however,  which  is 
set  about  IS  feet  from  the  track  being  laid,  two  men 
can  turn  a  rail  with  ease.  The  device  was  made  com- 
plete for  $8. 


An  Economical  Kink  for  Jetting  Piles 

Rl^XENTLY  on  a  job  where  a  large  number  of 
piles  were  to  be  driven,  the  superintendent  of 
construction  hit  upon  a  scheme  to  reduce  the 
amount  of  water  used,  and  still  obtain  satis- 
factory results.  It  is  described  by  H.  B.  McDermid, 
in  Engineering  &  Contracting.  By  exi)eriment  he  de- 
termined the  right  size  pipe  necessary  to  produce  the 
hole  for  the  piles  he  was  using.  Then  after  finding 
he  needed  about  a  3j/l.-in.  pipe,  to  produce  the  right 
sized  hole,  he  had  the  blacksmith  draw  down  one  end 
of  his  ])ipe  to  a  smooth  nozzle,  with  about  a  1-inch 
to  114-i'ich  opening.  This  greatly  reduced  the  amount 
of  water  flowing,  but  as  the  outside  of  the  pipe  re- 
mained the  same,  the  same  size  hole  was  jetted,  as 
would  have  been  done  had  the  pipe  been  left  the  same 
size  throughout. 

In  practice,  the  pipe,  with  hose  connection  at  top 
and  nozzle  at  bottom,  is  hung  vertically  in  the  leads 
of  the  pile  driver,  the  water  turned  on,  and  the  pipe 
lowered  till  the  nozzle  has  washed  away  trtough  earth 
to  get  a  good  hole  started.  It  is  then  lowered  into 
the  hole,  where  the  high   velocity  of  the  jet  readily 


cuts  av\ay  and  washes  out  a  hole,  whose  size  is  gov- 
erned solely  by  the  size  of  the  supply  pipe  to  which 
the  nozzle  is  attached,  as  the  water  must  flow  out  of 
the  hole,  on  the  outside  of  pipe,  and  so  cuts  a  hole 
proportional  to  the  area  of  the  pipe  used.  Reducing 
this  necessary  pipe  size  to  the  small  nozzle  reduces 
the  amount  of  water  used,  increases  the  velocity  of  the 
stream  for  an  ecpial  amount  of  water  used,  and  inci- 
dentally reduces  the  amount  of  mud  and  water  under- 
foot, for  the  crew  to  work  in.  .Slowly  raising  the  pipe 
u])  and  allowing  it  to  gently  chug  down,  further  each 
time,  greatly  increases  the  speed  of  the  cutting. 


SimpleApparatus  Repairs  Defective  Columns 

Too  dry  a  concrete,  not  puddled  enough,  was 
the  cause  of  peeling  and  disintegration  at  the 
bottom  of  columns.  These  columns,  15  ft.  high 
and  20  in.  square,  were  reinforced  with  eight 
Ij.'x-in.  rods  bound  with  sjjiral  reinforcement.  A  satis- 
factory re])air  was  made  in  the  following  manner, 
which  is  described  by  J.  D.  Evans,  in  Engineering 
News-Record. 

The  concrete  was  cut  oil  level  and  a  wood  form 
placed  around  the  bottom  of  the  column — the  top  board 
leaning  out  so  as  to  form   a  hopper — and  a  piece'  of 


Voids  in  repaired  portion  of  column  filled  with  grout  forced  in  by  tire  pump 


/ 


in.  pipe  was  put  in  at  the  high  point  of  the  cut, 
extending  from  the  centre  of  the  column  out  through 
the  form.  A  fine  gravel  concrete  was  put  into  the 
ho])per,  thoroughly  rammed  and  allowed  to  set  for 
about  two  weeks.  The  forms  were  removed,  and  the 
])atched  part  was  trimmed  to  conform  with  the  rest 
of  the  column. 

The  voids  in  the  repaired  jiortion  of  the  column 
were  then  filled  with  pure  cement  grout  forced  in 
through  the  ])ipe  by  a  compressed-air  apparatus  made 
from  a  piece  of  3-in.  water  spout,  the  top  being  sealed 
and  having  a  valve  from  an  automobile  tire  set  in  the 
centre,  as  shown  in  the  drawing.  The  Dottom  was 
sealed  also.  From  near  the  base  a  smaller  pipe  extend- 
ed to  about  the  top  of  the  tank.  After  the  grout  had 
been  poured  in,  this  was  connected  by  an  air-tight  line 
to  the  pipe  cast  in  the  column.    By  the  use  of  an  auto- 
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iiHihilc-tirc  ])mn|),  the  g;ri)Ut  was  forced  into  the  voids. 
After  punipinfif  for  some  little  time,  water  could  be 
seen  seei)iiig  f>iit  on  the  sides  of  the  columns,  showing 
that  the  scheme  was  working  out  satisfactorily.  .Sev- 
eral buckets  of  jrrout  were  forced  intcj  a  few  columns 
and  undoubtedly  filled  all  voids  due  to  the  shrinkage 
of  the  concrete. 


be  differences  <)f  opinion  on  the  distinction  l>t.i.>».cii 
size  and  distance;  one  engineer  will  mark  his  concrete 
columns  28  in.  by  32  in.  for  convenience  in  figuring 
stresses ;  another  will  mark  it  by  2  ft.  4  in.  by  2  ft.  8  in., 
classing  it  as  a  mass  of  concrete. 


When  to  Dimension  in  Feet  and  Inches,  and 
When  in  Inches  Alone 

I.^I  a  communication  published  in  the  May  Journal 
of  the  Boston  Society  of  Civil  Engineers,  Mr. 
Sturgis  11.  Thorndike,  of  Fay.  Spofiford  &  Thorn- 
dike,  Consulting  iMigineers,  Boston,  Mass.,  calls 
attention  to  the  diflliculty  of  making  a  standard  rule 
which  will  determine  when  dimensions  should  be 
stated  in  feet  and  inches  and  when  in  inches  only. 
In  the  hope  of  bringing  out  further  discussion,  Mr. 
Thorndike  offered  the   following  suggestions: 

For  use  in  engineering  structures,  the  so-called  luig- 
lish  system  of  measures  jjrovides  two  units  of  lengths 
— the  inch  and  the  foot.  The  suggestion  is  that  these 
be  regarded  as  serving  two  distinctly  different  func- 
tions. The  first  unit  is  adapted  to  stating  the  width 
and  thickness  of  any  material  or  member  which  is  con- 
stant in  cross-section,  but  may  have  any  convenient 
length ;  that  is,  the  inch  is  the  convenient  unit  in 
which  to  state. size  as  distinct  from  length  or  distance. 
For  instance,  we  habitually  use  the  term  30-in.  Beth- 
lehem girder  beam,  42-in.  steel  plate,  16-in.  brick  wall, 
30-in.  vitrified  clay  pipe,  38  in.  by  50  in.  egg-shaped 
sewer,  36-in.  cast-iron  water  pipe,  12  in.  by  16  in. 
yellow  pine  stick,  28-in.  stone  coping,  16-in.  reinforced 
concrete  slab,  etc.  We  seen)  naturally  to  use  the  inch 
alone  in  these  cases  until  the  dimension  exceeds  5  or 
10  feet.  On  the  other  hand,  we  do  not  speak  of  a  720- 
in.  roadway.  I  therefore  believe  that— perhaps  sub- 
consciously— we  are  using  the  inch  as  distinct  from 
the  foot  and  its  subdivisions  as  the  convenient  unit 
in  which  to  state  the  si/.e  of  most  materials  and  mem- 
bers. 

The  convenient  unit  for  length  or  distance  seems 
to  be  almost  always  the  foot.  This  unit  may  be  di- 
vided decimally,  but  such  division  is  outside  the  scope 
of  this  present  discussion.  If  it  is  to  be  divided  into 
inches,  and  especiall}'  if  a  lunnber  of  lengths  or  dis- 
tances may  sooner  or  later  need  to  be  added  together, 
the  greatest  convenience  seems  to  be  attained  when  the 
inch  is  regarded  strictly  as  a  subdivision  of  the  foot, 
not  as  a  different  unit,  and  consetpiently  when  we  state 
a  length  as  1  ft.  7  in.  not  as  19  in. 

This  recognition  of  the  existence  of  two  units,  one 
adapted  for  one  ])urpose  and  one  for  another,  may  clear 
up  much  of  the  confusion  anil  solve  most  of  the  difli- 
culties,  including  the  ilimensioning  of  i)latcs.  ft  some- 
times results  in  stating  the  same  dimension  in  two  dif- 
ferent ways  on  the  same  ])lan  according  to  the  |)ur- 
|)ose  desireil :  for  instance,  the  size  of  an  I-beam  may 
be  15  inches,  but  the  distance  from  a  plate  on  the  bot- 
t(nn  of  it  to  a  plate  on  the  top  of  it  will  l)e  1  ft.  3  in. 
Whether  this  is  an  advantage  or  not  is  open  to  (|ues- 
tion  ;  to  me  it  seems  an  advantage  as  emphasizing  the 
difference  in  use  between  the  two  units. 

There  will  still  remain  a  wi<le  field  for  the  exercise 
of  discretion.  The  limit  of  size  to  be  stated  in  inches 
seems  to  be  a  matter  of  judgment  and  convenience 
rather  than  rule.  We  speak  of  a  120-in,  wheel  base  on 
ai\  automobile,  but  of  a  10-ft.  sewer.     There  will  also 


Steam  Specialty  Business  Acquired 

The  business  of  If.  L.  Peiler  &  Company,  steam 
specialties,  and  of  the  Canadian  (jriscom-Russell  Com- 
pany, have  both  been  acquired  by  the  Mason  Regu- 
lator and  Engineering  Company,  recently  organized 
in  Montreal.  The  president  is  Mr.  Eldon  Macleod, 
treasurer  of  the  Mason  Regulator  Company,  Boston, 
and  the  treasurer  and  general  manager  Mr.  H.  L. 
Peiler.  Mr.  E.  J.  Hatton,  formerly  of  the  Canadian 
Allis  Chalmers  Comjiany,  has  charge  of  the  manufac- 
turing and  erection  branch,  and  Mr.  E.  T.  Jeffery,  late 
with  the  John  McDougall  Caledonian  Iron  Works,  and 
Mr.  H.  E.  Kirkham,  will  look  after  the  sales,  under 
the  supervision  of  Mr.  Peiler.  The  Toronto  office 
is  in  charge  of  Mr.  J.  Collins,  formerly  manager  of  the 
Canadian  Steam  Boiler  E<iuipment  Company.  The 
Montreal  offices  are  at  380  St.  James  Street.  The  com- 
])any  intend  to  go  very  strongly  after  business.  It  is 
proposed  to  manufacture  in  this  country  Mason  re- 
ducing valves  and  other  ])ressure  regulation  appliances, 
in  addition  to  "Bundy"  steam  trajjs  and  "Coppus" 
blowers,  and  the  marine  and  steam  specialties  of  the 
Canadian  Griscom-Russell  Company,  which  include 
the  widely  known  Rielly  heaters,  evaporators  and  dis- 
tillers. 


Trade  Publication 

Clay  Products  for  Building  Construction— published  by 
the  Sewer  Pipe  Manufacturers'  Association,  describing  the 
use  of  vitrified  clay  products  for  flue  linings,  chimney  tops. 
wall   copinifi   aii<l    litiuso   ilraiiK 


Mainly  Constructional 

East  and  West— From  Coast  to  Coast 


Estimates  ol  paving  work  urgently  required  have  been 
submitted  to  the  Quebec  City  Council  by  City  Engineer 
Baillairge.     Tlie  amount   i.s  $4fi.noo. 

There  is  a  marked  shortage  of  house  accommodation 
in  the  city  of  Rcgina.  Sask..  at  the  present  time,  and  as  a 
result  considerable  l>uilding  activity  is  reported. 

Ihc  Canadian  Pacific  Railway  will  rebuild  one  hundred 
feet  of  their  coal  dock  at  (Iwen  Sound.  Ont..  north  of  the 
old  power  house  site  this  summer.  This  is  an  extension  of 
work   carried   out   on   the   same   dock   last   summer. 

Work  on  Toronto's  fine  new  registry  office  has  just  re- 
cently been  completed  and  the  formal  opening  took  place 
on  June  12.  The  building  was  started  in  September.  I9H. 
and  the  foundation  stone  was  laid  on  .\pril  I4th,  1915.  The 
cost  of  the  land  was  approximately  $2fi2.r>29.  and  the  build- 
ing, including  architect's  fees  and   fixtures,  cost  $462,614. 

.\  two-storey  section  of  the  .\rlingtoi:  Hotel.  Welland. 
Ont.,  built  of  concrete  blocks,  collapsed  recently  while  altera- 
tions were  being  made.  The  lower  floor  was  being  changed 
into  a  theatre  and  removal  of  the  partitions  is  thought  to 
have  left  the  top  storey  with  insuflicient  support.  The  build- 
ing is  a  complete  wreck,  hut  no  one  was  injured,  though  three 
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persens  were  carried  down  in  the  ruins.  Fortunately,  the 
accident  happened  at  noon,  when  the  workmen  were  out  of 
the  building. 

Work  is  proceeding  rapidly  on  the  erection  of  the  new 
mausoleum  at  Mount  Pleasant  Cemetry,  Toronto,  for  the 
Toronto  General  Burying  Ground  Trust.  This  building  was 
designed  by  Mr.  Frank  Darling,  and  it  is  expected  that  it 
will  be  one  of  the  finest  of  its  kind  on  the  continent.  It 
will  be  325  feet  long  by  125  feet  wide,  with  a  chapel  30  feet  x 
54  feet.  The  exterior  will  be  of  granite,  and  the  interior 
of  polished  marble,  the  windows  of  cathedral  glass  set  in 
metal,  and  the  doors  of  bronze.  The  funeral  chapel  will  be 
a  large  and  handsome  structure  with  walls  and  pillars  of 
marble. 

Hon.  F.  G.  Macdjarmid,  Minister  of  Public  Works  for 
Ontario,  and  Mr.  W.  A.  McLean.  Deputy  Minister  of  High- 
ways, recently  made  a  tour  of  inspection  covering  300  miles 
of  the  good  roads  system  of  the  province.  They  met  with 
expressions  of  approval  from  the  county  councils  regarding 
the  work  of  road  improvement  and  the  encouragement  of- 
fered by  the  government,  and  the  condition  of  most  of  the 
roads  covered  was  ample  proof  of  the  benefits  derived.  Ad- 
dressing a  gathering  of  county  councillors  at  Guelph,  Mr. 
McDiarmid  stated  that  while  the  present  was  not  a  time 
to  engage  in  an  aggressive  policy  of  road  construction,  he 
was  convinced  that  the  province  could  not  do  better  than 
to  provide  adequate  authority  and  means  for  a  comprehensive 
programme  of  road  building  and  improvement  immediately 
following  the  end  of  the  war. 

During  a  recent  storm  some  trouble  was  experienced  in 
Burlington,  Ont.,  with  the  town's  new  sewer  system.  It  is 
stated  that  the  sewers  had  been  taxed  to  capacity  and  that 
the  two  pumps  of  the  disposal  works  were  unable  to  handle 
the  quantity  of  sewage  and  rain  water  combined.  Engineer 
Chipman,  who  was  consulted  by  the  council,  stated  that  the 
combined  sanitary  and  storm  sewer  on  Brant  Street  was 
responsible  to  a  great  extent  for  the  large  amount  of  water. 
He  pointed  out  that  Burlington  was  planned  on  the  separate 
sewer  system,  and  no  provision  had  therefore  been  made  to 
take  care  of  any  roof  water.  If  the  town  wished  to  continue 
the  combined  sewer  on  Brant  Street,  he  said  he  could  con- 
struct an  overflow  at  the  foot  of  the  street,  so  that  when 
the  capacity  of  the  pumps  was  overtaxed  the  water  would 
flow  into  the  lake.  Otherwise,  the  roof  water  would  have  to 
be  taken  care  of  in  some  other  way.  The  council  decided  to 
leave   the   matter  over  till   the  next   meeting. 


year,  having  taken  his  jireliminary  course  at  Long  Branch, 
Ont. 

Mr.  T.  E.  Price,  A.M.Can.Soc.C.E.,  formerly  resident  en- 
gineer on  the  Vancouver  division  of  the  C.  P.  R.,  has  recently 
been  granted  a  commission  as  lieutenant  in  the  Railway  Con- 
struction Corps. 

Mr.  J.  W.  Seens,  B.Sc,  C.E.,  formerly  general  man- 
ager of  the  Structural  Steel  Company,  Limited,  Montreal, 
has  joined  the  engineering  staff  of  the  Canadian  Bridge 
Company,   Limited,   of   Walkcrvillc,   Ont. 

Mr.  Marcel  C.  J.  Beullac,  B.Sc,  M.  Can.  Soc.  C.  E.,  who 
for  over  two  years  has  been  an  officer  with  the  French 
forces,  has  recently  been  invalided  home  and  has  rejoined 
the  staff  of  the  Dominion  Bridge  Company  at  Montreal. 

Mr.  Edward  Holgate,  who  has  been  chief  draughtsman 
with  the  Structural  Steel  Company  of  Montreal  for  the  past 
seven  years,  has  accepted  a  position  as  chief  engineer  with 
MacKinnon,  Holmes  &  Company,  Limited,  of  Sherbrooke, 
Que. 

Mr.  K.  Cotton,  a  land  surveyor  of  Victoria.  B.C.,  has 
joined  the  Sixth  Field  Company,  Canadian  Engineers,  at 
North  Vancouver  for  overseas  service.  Mr.  Cotton  is  a 
native  of  New  Westminster  and  has  had  eleven  years'  ex- 
perience  in  survey  work. 

Lieut. -Col.  S.  H.  Osier,  of  Cobourg,  Ont.,  has  been 
decorated  with  the  D.S.O.  by  the  British  W^ar  Office.  He 
went  overseas  in  command  of  a  company  in  the  3nd  Can- 
adian Division,  with  the  Royal  Engineers,  and  was  promoted 
on  the  field  to  the  rank  of  lieutenant-colonel.  Col.  Osier  at- 
tended the  Royal  Military  College  at  Kingston  and  took  a 
course  in  engineering  at  McGill  University. 
\  Messrs.  Wilfrid  Lacroix  and  Alfred  Nosworthy  have 
formed  a  partnership  and  will  practice  as  architects  with 
offices  at  58  Palace  Hill,  Quebec  City,  under  the  firm  name 
of  Lacroix  and  Nosworthy.  Mr.  Lacroix  is  a  graduate  in  ar- 
chitecture of  Laval  University,  Montreal,  and  is  professdr  of 
mathematics  and  drawing  at  the  technical  school  in  Quebec. 
Mr.  Nosworthy  is  from  the  Massachusetts  Institute  of  Tech- 
nology, and  was  formerly  assistant  architect  with  the  Grand 
Trunk  Railway  System  at  Montreal. 


Personals 

Mr.  W.  M.  Brewer  has  been  elected  chairman  of  the 
Western   Branch   of   the   Canadian    Mining   Institute. 

Capt.  F.  M.  Moody,  a  graduate  of  the  Faculty  of  Ap- 
plied Science  and  Engineering,  Toronto,  has  been  reported 
wounded. 

Mr.  W.  H.  Breithaupt.  M.  Can.  Soc.  C.  E.,  has  been 
elected  chairman  of  the  new  town-planning  commission  at 
Kitchener,  Ont. 

Lieut.  Wm.  B.  Pennock,  of  Ottawa,  who  was  recently 
reported  wounded,  is  a  1SI15  graduate  of  McGill  University, 
in  civil  engineering,  and  some  months  ago  received  special 
mention.  ' 

Mr.  H,  H.  Vaughan,  M.  Can.  Soc.  C,  E.,  has  been  ap- 
pointed general  manager  of  the  Dominion  Bridge  Company. 
Mr.  Duggan,  former  general  manager,  becomes  Chairman  of 
the  Board. 

Flight-Lieut.  O.  J.  Gagnier.  a  1917  gradrate  of  McGill 
University  in  civil  engineering,  has  been  reported  wounded. 
He  went  overseas  to  join  the  Royal  Naval  Air  Service  last 


Obituary 

Mr.  Josiah  Mitchell,  of  Peterb<iro,  Ont.,  agent  of  the  De 
Laval  Company,  died  recently  at  the  age  of  73.  as  a  result 
of  heart  failure.  Mr.  Mitchell  was  much  esteemed  in  the 
city  and  district. 

The  death  occurred  recently  of  Mr.  H.  F.  Wilmot,  of 
Toronto,  after  an  illness  lasting  four  years.  The  late  Mr. 
Wilmot  was  born  in  Kingston  and  he  came  to  Toronto  ten 
years  ago,  and  had  been  engaged  in  business  as  a  contractor. 

Lieut.  Nelson  C.  Kenny,  who  previous  to  his  enlistment 
had  practised  in  the  city  of  New  Westminster,  B.C..  as  a 
civil  engineer,  is  reported  killed  in  action.  Lieut.  Kenny 
joined  a  Victoria  battalion  about  two  years  ago.  He  was 
born   in   Orillia,   Ont. 

Mr.  James  Warren,  civil  engineer  and  land  surveyor, 
passed  away  at  Walkerton.  Ont..  recently,  after  a  brief  ill- 
ness. He  was  born  in  the  County  of  Halton.  Ont..  near 
Acton,  80  years  ago.  and  for  many  years  was  engineer  for 
the  counties  of  Halton  and  Bruce.  In  1870,  under  contract 
with  the  Dominion  Government,  he  subdivided  into  town- 
ships a  section  of  the  province  of  Manitoba,  and  subse- 
quently did  similar  work  in  Saskatchewan  and  .'\lberta.  In 
1910,  he  carried  out  his  last  contract,  which  was  for  the  sub- 
division of  a  section  of  .-Mberta  lying  among  the  foothills 
of  the  Rockies. 
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J    ij^^    esTAKJSHco  ISM      ^  i)racticaliy  no  safety  precautions  have  been  enforce 

^    '^  a ^fc.  ^^^    I  B^^  W  ""  construction    work.      This    is    in    direct    contra- 

M^^»^|  ■•51b      I     l%i^^^^\YV#l  '"'i*^''  ''"*'•'*  '^^  activity.     In  industrial  work  the  pr» 

■  ■     11  I  I  I  ^E^^^    I  m^m^l  m\    I  I  ^'^'^^'"'^  <>^  mishaps  is  j^iven  a  very  considerable  de^rc 

^^^^Al^*  \.  ^     ^^\^1   \A  of  attention.     The  railroads,  too,  have  spent  and  ar 

^^^^v  c       »   •  *      A.     r>  *  spcndinj,' lar^e  sums  annuallv  towards  cducatinir  their 

■^  LllQlIlCCnQQ    KCVICW  employees  and  the  public  at  lar^e  into  the  ways  of 

®  ^  avoidinjr  accidents.      Ilithcrtii.   however,  construction 

'  accidents  have  not  been  accorded  the  attention  that 

Published  Each  Wednesday  by  Hieir  number  and  seriousness  claim.     T(j  quote  from 

HUGH  C     Maclean    limited  '""^  article,  several  reasons  explain  the  difficulty  met 

*  with  in  inducini'  contractors  to  safetruard  construction 

HUGH  C.  MacLEAN,  Winnipeg,  President.  ^^^^g^ . 

THOMAS  S.  YOUNG,  General  Manager.  "First,  the  keen  competition  in  hiddinp  causes  con- 

HEAD  OFFICE  -  347  Adelaide  Street  West,  TORONTO  tractors  to  disrej^ard  calculations  for  .safety  in  order  t. 

Telephone  A.  8700  offer  the  lowest  bid.    Such  employers  object  to  the  e.\ 

penditure  (if    any   money    for    safefjuardin}^,  on    thi 

MONTREAL  -  Telephone  Main  2299  -  119  Board  of  Trade  f,'round  that  they  did  not  fi!.rure  on  it  in  their  bids. 
WINNIPEG  -  Tcl.  Garry  S-'iG  -   Electric  Railway  ("hanibcrs  ".Second,  the  constant  chan}.;es  in  the  nature  of  thi 

VANCOUVER     -     Tel.  Seymour  201.^     -     Winch  Building  work  as  construction   ]>rof;resses  make  each   stajje   .•■' 

NEW  YORK  -  Tel.  3108  Beekman   -  1123  Tribune  Building  temporary    that    the    contractor    is    temi)ted    to   evade 

CHICAGO   -  Tel.  Harrison  5351   -   1413  Gt.  Northern  Bldg.  safety  provisions,  such  as  bracinj.^  and  shoriuff  e.xcava 

LONDON,  ENG. 16  Regent  Street  S.W.  tions  and  providinff  rifjid  scaffolds,  fal.sework,  etc.     Ik 

argues  that  it  does  not  pay  for  such  a  short  time. 

SUBSCRIPTION  RATES  "Third,  the  speed  and  high  pressure  under  which 
Canada  and  Great  Britain,  $2.00.     U.  S.  and  Foreign,  $3.00.  most  constructicju   work   is  carried  on  cause  the  con- 
Single  copies  10  cents  tractor  to  avoid  anything  which  seems  to  him  to  retard 
'.    \    '■    ,  ,           ;!!               I        7~,     ~     ]     ;              7~r~  the  i)rogress  of  the  work. 

Autltorizrci    by   the    Postmaster    General    for    Canada,    for    transmission  ^    ^ 

as  second  class  matter.  "I'^ourtli,  the  Workmen  thcmsclvcs  are  often  averse 

Entered  as  second   class  matter  July   l.Sth,   1914,   at   tlie   Postoffice  at  i,,   IiMtlifM-inir   wit'i    s-ifpirii-ir(l<        In    flipir  !tnftiti»n.-»   < 

Buffalo,  N.   Y.,  under  the  Act  of  Congress  of  March  S,  1.S79.  ^"    W>l"t'"".!i   Wlt.1    salCgUanis.       In    tlieir  impatience   t' 

get  alicad  they  will  often  use  weak  material  because  r 

Vol.  31  June  27,  1917  No.  26  happens  to  be  nearest  at  hand." 

*         *         * 
Principal   Contents  p^jc  \   dollar-and-cents  consideration   of  the   value   of 

F.ditnrial ."..M  safety   measures  ought   to  show  contractors  that   tin 

,.^    .   ,.   „      ci  1    u  ■  f  .  \v   .1      .   n      11       I  installation   of   such   precautions   pavs   bv    preventinL. 

.StraiKlU    Bar  Slab   Reinforcement   Witlunit    Baiul>    I  >ril  .,  •,      .  .,.,'  ',-  •      '..  . 

costly   accidents.      1  be   pressure   of  competition   doi- 

on  l2-storey  Eaton  Factory .-,.•,:;  „,,t  reasonably  release  them  from  using  .safely  mean^ 

Kiiiaiicial   .Xspcct.s  of   Road    I'aviii};   W  i.rk    .-..■..->  The  two  illustrations  quoted  by  Mr.  Ro.senthal  suffic. 

...^     ,..„.,.  .  to  show  this.    On  a  $.350,000  job  the  total  cost  of  .safc- 

Ovcrcominc;  Uifhcultics  in   Filtration >.)"J  .„,„_j:.,  ,      .    „i  : i-    1.^1  a-t  nnn      -i-i  • 

"  guarding  workmgmen  was  slightly  over  $1,000.     J  hi~ 

I'ractical  Hints  for  tlie  Contractor ,")()i  expenditure,  comparativelv  small,  prevented  the  acci- 

Driftini,  Sand  Filters  in  Oshawa .-..;•.-  'Ifnts  of  fatal  or  permanently  injurious  consequence^ 

Had  such  an  accident  occurred  the  loss  to  the  conlrac 

Plant  of  the  Laurentide  Power  Company  :,i<.;  tor  by  way  of  compensation  would  have  amounted  t. 

Conservation  and   Increase  of  Our  Domestic  and  Over-  $3,000  to  $.^,000  per  accident.     Prevention  surely  paid. 

seas  Trade  is  UrRed ,-,r.7  -y^^'^l'^^'  pO.OOO  project  req^iired  a  $12,000  exj^endi- 

ture  for  the  prevention  of  accidents.     W  ith  3„-i00  men. 

Mainly  Constructional    ...• .-.C'l  nothing  more  than  slight  injuries  resulted.    The  .spend- 

ing  of  $12,000  was  not  wasted.    Tbe  ri-^k  wri<  too  great 

/^         ,         ..  A       .  1  not  to  have  some  insurance. 

Construction  Accidents  ,»     ,   ,  n    1  c 

\\  e  helieve  all  classes  of  ..■,,-;.  ,,v  w,,   ,^,,,,^.  i-j-v 

FI  I""TV  per  cent,  of  the  accidents  occurring  on  cially  btiildings  or  bridges,  generally  involve  condition- 
works  of  construction  are  preventable.  This  is  that,  tinder  careless  or  incomi)etent  management.  ma\ 
a  signiticant  statement,  made  in  an  article  pub-  lead  to  danger  and  disaster.  On  the  other  hand,  liow- 
iislied  in  the  last  issue  of  the  Contract  Record,  ever,  such  work  can  1)e  planned  and  arranged  so  thor- 
It  is  signiticant  because  it  gives  an  indication  of  just  oughly  and  accurately  that  it  can  be  .safely  conducted 
what  remains  to  be  done  in  the  matter  of  promoting  when  handled  with  proper  care  and  with  suitable 
safety  and  precautionary  measures.  .■Xn  accident  is  an  equipment.  Most  accidents  are  almost  always  directlv 
expen.sive  proposition,  to  look  at  it  from  a  purely  mer-  attributable  to  incompetence,  recklessness,  or  disobedi- 
cenary  viewpoint.  The  prevention  of  accidents  is.  ence  in  the  case  of  employees.  Careful  direction  of  the 
therefore,  worth  while  from  a  dollar-and-cents  stand-  work  would  largely  prevent  these.  This  is  one  of  the 
l)oint.  If  one-half  of  the  accidents  are  preventable.  tirst  i>rinciples  of  safety  in  construction  work — con- 
there  is  possible  in  their  prevention  a  very  cttnsider-  slant,  competent  supervision.  This  must  be  cttmbined 
,iblc  monetary  .saving.  F.very  accident  prevented  is  with  frequent  inspection  of  all  ct>nstruction  equipment. 
added  prt>tit,  and  it  is,  therefore,  to  the  best  interests  such  as  derricks,  hoist.s,  scaffolds,  ropes,  etc. 
of  employers  that  they  take  such  precautionary  stei)>  If  equipment  is  properly  designed  and  carefully  in- 
as  will  sectire  t!ie  greatest  measure  of  safety.  spccted  much  will  be  done" toward  reducing  the  .=^)  per 
1  he   writer  of  the  article   referred   to  claims   that  cent,  of  preventable  accidents.     We  read  every   now 
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and  then  of  derrick  failures  or  scaffold  i)reakages.  Ex- 
cept in  very  rare  instances,  such  mishaps  and  the  con- 
sequent human  loss  are  inexcusable.  Eternal  vigilance 
in  such  cases  is  the  price  of  safety.  The  majority  of 
injuries  on  buildings  under  construction  are  of  this 
nature — breakages  of  apparatus  or  lack  of  guarding 
openings.  Only  stringently  applied  laws  will  help  to 
overcome  the  accident's  due'to  the  latter.  Our  building 
by-laws  are  fairly  comprehensive  as  to  this  point,  but 
it  needs  strict  compliance  to  make  them  effective. 

Widely  adopted  compensation  legislation  is  doing  a 
great  deal  towards  compelling  contractors  to  prevent 
accidents.  The  propaganda  of  safety  leagues  and  in- 
dustrial bodies  is  helping  in  no  less  degree.  Outside  of 
all  external  agencies,  however,  contractors  are  realizing 
that  it  pays.  They  are  looking  at  it  from  the  point  of 
view  of  profit  and 'loss.  They  are  seeing  that  every  ac- 
cident prevented  is  an  item  on  the  profit  side ;  and  it  is 
this  aspect  of  the  matter  that  will  do  more  than  almost 
anything  else  to  secure  immunity  from  accidents. 


Natural  Resources  Survey  Now  Under 
Government  Auspices 

THE  recent  appointment  by  Sir  George  Foster, 
Minister  of  Trade  and  Commerce,  of  the  Hon- 
orary Advi.sory  Council  for  Scientific  and  In- 
dustnal  Research  has  jirovided  an  appropriate 
and  exceptionally  well  equipped  governmental  agency 
to  take  over  and  expand  the  Witural  Resources  Survey 
initiated  over  a  year  ago  by  Lord  Shaughnessy  and 
organized  by  Arthur  D.  Little,  Ltd.,  of  Montreal,  as  its 
directors,  with  the  support  of  the  Canadian  I'acific 
Railway. 

The  survey  was  undertaken  by  the  railway  because 
no  other  agency  was  then  engaged  in  a  work  which 
was  immediately  recognized  as  an  essential  and  funda- 
mental requisite  for  the  larger  industrial  development 
of  Canada.  It  was  at  the  same  time  obvious  that  the 
work  itself  was  one  which  might  with  better  reason 
and  to  greater  advantage  l)e  carried  forward  by  the 
government.  The  progress  of  the  survey  has  fully 
justified  Lord  Shaughnessy's  patriotic  purpose,  and 
has  already  demonstrated  its  usefulness  in  many  ways. 
Tht  obvious  relation  of  the  work  to  the  published  plans 
of  the  Hont)rary  Advisory  C\nnicil  and  the  possibility 
of  co-ordinating  through  the  council  the  work  of  the 
survey  with  that  of  the  various  government  depart- 
ments led  Lord  Shaughnessy  to  approve  the  sugges- 
tion of  Arthur  D.  Little,  Ltd.,  that  the  survev  be  trans- 
ferred to  the  official  authority  and  direction  of  the 
council  as  a  governmental  agency.  The  proposal  hav- 
ing been  accepted  by  Sir  fieorge  E.  Foster  and  the 
council,  the  survey  will  hereafter  go  forward  under 
government  auspices,  and  the  immediate  direction  of 
the  Advisory  Research  Council. 

Arthur  D.  Little,  Ltd.,  will  continue  its  intensive 
studies  of  specific  industrial  o]>portunities  in  Canada 
with  largely  increased  ca))ital  and  broader  facilities  fqr 
the  estalDlishment  and  direction  of  industrial  enter- 
prise. 


Work  of  the  British  Engineering 
Standards  Committee 

THE  Yorkshire  Post  of  May  15.  1917,  contained 
an  account  of  the  work  of  the  Engineering 
Standards  Committee  formed  in  1901  by  the  co- 
operation of  five  leading  engineering  institu- 
tions for  the  pi^rpose  of  "framing  sy.stematic  standards 
to  replace  the  increasing  confusion  in  engineering 
manufactures  due  to  engineers  who  designed  the  work 
and  manufacturers  who  executed  'it  being  without 
general  guidance  as  to  the  really  available  form  and 
composition  of  the  manufactured  articles  or  their  com- 
ponent parts."  The  original  committee,  consisting  of 
only  seven  menAers,  has  now  grown  to  an  organiza- 
tion with  a  main  committee  of  twenty-two  members, 
with  sixty-four  sectional  committees  and  subcommit- 
tees, as  well  as  numerous  panels  dealing  with  standards 
relating  to  practically  the  whole  of  engineering  prac- 
tice. There  are  now  over  500  members  of  the  various 
committees.  All  are  in  important  positions,  and  they 
freely  give  their  time  and  experience,  often  at  great 
personal  inconvenience  and  expense.  The  first  publi- 
cation, the  "Lists  of  liritish  Standard  Sections,"  was 
issued  in  1903,  and  further  specifications  to  the  number 
of  77  have  been  added  up  to  the  ])resent  year,  while 
several  others  are  under  consideration.  Revisions  of 
publications  in  order  to  follow  advances  in  the  subjects 
dealt  with  have  been  undertaken  from  time  to  time. 

One  important  element  in  the  success  that  the  com- 
mittee has  achieved  lies  in  the  fact  that  the  utmost 
care  is  taken  at  the  outset  to  insure  that  all  those  who 
have,  or  could  possibly  have,  any  interest  in  the  pro- 
posed work  of  standardization,  through  their  leaders 
or  recognized  technical  society  or  trade  association, 
shall  be  adequately  represented.  In  this  way  all  par- 
ties have  a  consultative  voice  in  the  proposals,  and  the 
possibility  of  overlapi)ing  and  subsequent  friction  'is 
avoided.  "The  total  expenditure  of  the  committee  since 
its  formation  in  1*X)1  to  March  31,  1916,  has  been  ap- 
proximately $248,192,  an  average  of  about  $16,546  per 
annum.  ...  Of  this  total  $97,330  has  been  pro- 
vided by  the  engineering  profession  in  the  form  of 
direct  contributions,  $50,597  by  the  Treasury  and  $8,760 
by  the  Indian  Government.  It  would  hardly  be  pos- 
sible to  find  any  other  department  of  concerted  action 
that  has  cost  so  little  while  saving  so  much." 


Messrs.  R.  S.  i!v'  \\'.  S.  Lea,  Montreal,  have  prepared 
plans  for  a  mechanical  gravity  filter  plant  for  Pointe 
Claire,  P.Q.  The  capacity  of  the  plant  is  900.000  im- 
perial gallons  per  day,  with  a  3  h.  20  m.  coagulation 
period.  At  present  the  town  water,  taker  from  Lake 
St.  Louis,  is  treated  by  means  of  a  chlorinator.  The 
new  equipment  includes  a  low  lift  pump. 


Discussing  Civic  Tenders 

The  Montreal  ISuilders'  Exchange  have  been  in 
communication  with  the  Canadian  Society  of  Civil 
Engineers  and  the  Province  of  Quebec  Association  of 
Architects  on  the  subjects  of  civic  tenders  being 
opened  in  the  presence  of  the  ])arties  tendering  and  of 
the  expediency  of  separating  the  heating  and  plumb- 
ing contracts  from  those  of  general  contracts.  The 
Builders'  Exchange  have  asked  for  the  co-operation  of 
the  other  bodies,  and  Messrs.  W.  J.  Francis,  A.  Sur- 
veyor and  M.  C.  Beullac  have  been  appointed  by  the 
Canadian  Society  of  Civil  Engineers  to  look  into  the 
questions.  The  Association  of  Architects  will  also 
meet  representatives  of  the  Exchange  to  discuss  the 
matters. 


Degrees  in  ci\il  engineering  have  been  conferred 
bv  the  Faculty  of  Applied  Science  of  McGill  Univer- 
sity on  Walter  George  Hunt,  P>ury,  Que. ;  Venance  Le- 
may,  Wyo.,  U.S.A.,  and  Emmett  Henry  Smith,  Ottawa. 
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Straight-Bar    Reinforcement    Without    Bends 
Used  on  12-Storey  Eaton  Building 

Four-Way  Flat  Slab  Construction  Makes    Use  of  Short  Rods  and  Separate 
Mats     Over    Column    Heads  —  Reinforcement    Arrangement     Described 


IX  a  luinibcr  of  reiiifDiccd  concrete  Hat-slab  Iniild- 
iiif^s  bein^  erected  a  rather  new  type  of  floor  is 
bein,t(  employed,  distinj^'uislied  by  a  reinforcement 
(if  sliort,  .strai,L;lit  bars,  without  bends.  To  ])ro\ide 
for  tlie  ne^fati\e  mcjments  at  column  heads,  separate 
mats  of  unbent  rods,  placed  near  the  top  of  the  slab, 
are  used,  instead  of  the  usual  bent  steel.  The  main 
•slab  steel  is  thus  in  short  Icng'ths  from  column  to  col- 
umn, obviatinj;-  the  need  of  lonjf  bars.  One  of  the  flat 
slab  buildings  in  which  the  straight-bar  system  of  rein- 
forcement is  beiufi;'  used  is  the  factory  for  the  T.  I'-aton 
Comjiany,  on  Alice  .'street,  Toronto,  of  which  a  descri]3- 
tion  of  the  construction  plant  ai)i)eared  in  the  Contract 
Record  of  June  13.  The  reinforcement  details  of  this 
buildiuj^'  are  outlined  in  this  article,  and  will  serve  to 
indicate  the  f^eneral  principles  adopted  in  straight-bar 
work  and  the  ad\antages  api)lying  to  this  system. 

The  reinforcing  arrangement  herein  described  ap- 
plies to  the  ty])ical  floor,  which  is  a  7^-in.  flat  slab. 
The  average  panel  measures  20  ft.  srpiare.  The  columns 
are  circular  and  provided  with  capitals  and  droi)-heads 
3  in.  deep  and  8  ft.  square.  The  columns  of  the  first 
eight  storeys  are  steel-cored  with  heavy  Bethlehem 
shapes.  The  upper  four  storeys  have  reinforced  con- 
crete colunms  without  cores.  The  presence  of  the  cores 
does  not  impose  any  material  readjustment  of  the  slab 
reinforcement.  Slabs  which  are  designed  for  e.xtra 
heavy  loading  do  not  differ  in  the  essential  layout  of 
the  reinforcement  from  the  arrangement  outlined  be- 
low for  the  typical  floor.  The  only  departure  from  the 
standard  practice  in  this  case  is  in  regard  to  the  num- 
ber and  spacing  of  the  bars. 

Separate  Mat  at  Column  Heads 

The  general  bar  lay-out  consists  of  diagonal  and 
rectangular  bands  in  the  lower  part  of  the  slab  to  take 
the  main  slab  stresses.  These  bars  extend  from  column 
to  column  without  protruding  beyond  the  limits  of  one 
l^anel.  b'or  the  reinforcement  of  the  slab  against  the 
negative  moment  over  the  column  a  sc])arate  mat  or 
cross  frame  of  bars  is  located  over  t!ic  column  head 
near  the  top  of  the  slab.  This  mat  comprises  straight 
bars  in  two  directions,  and  has  no  connection  with  the 
bottom  slab  steel.  The  top  mat  is  snp])orted  on  small 
concrete  blocks,  which  provide  rigid  supjxirts  for  main- 
taining the  mat  steel  in  proper  jiosition  and  at  the  right 
level.  The  lower  steel  is  held  on  steel  chairs,  the 
liars  in  both  the  bottom  and  top  of  the  slab  overlap 
sufficiently  on  each  side  at  the  line  of  inflection,  as 
estal)lished  by  uniform  loading,  to  provide  a  zone  for 
the  travel  of  the  line  of  inflection  which  is  reinforced 
at  both  toj)  and  bottom  of  the  slab. 

This  general  scheme  thus  secures  four-wav  rein- 
forcement for  the  main  jianel  and  two-wav  reinforce- 
ment for  the  column  head.  W]  bending'  of  bars  is 
eliminated,  and  short  hars,  not  exceeding,'  in  this  ca.se. 
21  ft.  for  diagonal  bottom  bai-s,  are  made  possible.  The 
placing  of  steel  is  greatly  .simplified,  and  the  concrete 
i)locks  and  steel  chairs  ensm-e  the  correct  location  of 
l>oth  the  mat  and  main  panel  steel. 

The  diagrams  herewith  grajihically   show  the  lav- 


out  of  the  steel  for  both  exterior  and  interior  j^ancL-^. 
In  the  Eaton  building  all  (jf  the  slab  steel  is  composed 
of  yi-in.  square  twisted  rods,  l-'or  the  interior  ]>ane]s 
the  rectangular  bands  comprise  13  bars  13  ft.  long, 
spaced  at  'J  in.  centres.  Each  band  is  supported  on 
three  3/8-in.  square  twisted  rods  10  ft.  long,  held  by 
chairs  1  in.  from  the  form  work.  These  rods  are  at 
right  angles  to  the  band  rod.s.  A  1-in.  concrete  lire- 
])roofing  is  thus  provided  helow  the  steel.  The  rods 
comprising  the  rectangular  band  are  staggered  so  that 
alternate  bars  extend  6  in.  over  the  column  capital. 
The  diagonal  bands  are  comjjosed  of  nine  rods  21  ft. 
long,  spaced  at  10  in.  centres.  These  are  wired  to- 
gether and  supported  on  chairs.  The  rods  are  stag- 
gered in  the  same  way  as  those  of  the  rectangular  band, 
so  as  to  bring  alternate  rods  6  in.  beyond  the  column 
capital. 

For  exterior  panels  the  rectangular  bands  have  15 
bars,  with  X^'-iu.  spacing,  while  the  diagonal  bands 
have  10  bars,  with  a  9-in.  s])acing.  The  straight  wall 
bands  of  exterior  i)anels  consist  of  seven  bars,  15  ft.  9 
in.  long,  spaced  H'/,  in.  apart.  The  three  sirjjport  rods 
carrying  the  rectangular  bands  act  both  as  spacing  and 
support  bars  and  to  take  the  temperature  and  shrink- 
age stresses. 

Arrangement  of  Separate  Mat 
The  mats  which  take  the  negative  moment  at  the 
column  heads  have  bars  in  two  directions.  There  are 
twenty  rods.  13  ft.  long  each  way.  tied  together  at  6  in. 
si)aces.  They  are  carried  at  the  jiropcr  level  by  four 
sup]K)rt  rods  of  •>4  in.  round  steel  10  ft.  long,  which 
rest  on  concrete  blocks  4x4  in.  in  section.  These 
blocks  are  4J/2  in.  or  9^  in.  deep,  according  as  they  are 
l^laced  in  the  main  slab  or  in  the  dro])  head.  The  loca- 
tion of  the  mat  is  such  as  to  give  a  1  in.  of  concrete  on 
to])  of  the  steel  for  fircprooting.  This  brings  the  top  of 
the  mat  G'/^  in.  above  the  bottom  of  the  slab  and  leaves 
about  5  in.  between  the  mat  and  bottom  steel. 

Around  the  exterior  columns,  which  are  square  ami 
l)rovided  with  brackets  and  drop-heads,  a  half  mat  is 
employed.  The  longitudinal  rods  number  13.  and  are 
13  ft.  long.  The  transverse  rods.  20  in  number,  are  7  ft. 
loiig,  and  have  3.  in.  right-angle  hooks  to  bond  into  the 
wall  lintels.  The  rods  are  spaced  at  6  in.  In  this  case 
two  supi)ort  rods  of  H  in.  round  steel  10  ft.  long  are 
used,  with  cement  block  su]>ports. 

How  the  Steel  Is  Put  in  Place 
The  -Steel  is  laid  as  follows :  First,  the  rectangular 
bands  are  placed  hy  laying  the  spacing  bars  in  their 
proper  position  on  the  slab  form-work  and  then  run- 
ning the  band  bars,  with  their  proper  staggering  and 
spacing,  and  wiring  the  whole  together.  The  diagonal 
bars  are  then  properly  staggered  and  spaced  and  wired 
together  into  a  rigid  mat.  The  steel  chairs  which 
sui)port  both  the  rectangular  and  diagonal  hands  at 
the  proper  distance  from  the  bottom  of  the  slab  are 
not  placed  till  their  pouring  is  about  to  proceed,  so  as 
to  prevent  injury  to  the  reinforcement  from  rough 
usage.  , 

In  i)lacing  the  mats  the  concrete  support  blocks  are 
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first  placed  in  position  and  the  four  support  rods  set  on 
them.  The  bars  comprising-  the  mat  are  then  placed  at 
their  required  spacing  and  are  wired  together  rigidly. 
Where  columns  have  steel  cores,  as  is  the  case  in  the 
first  eight  stories,  the  four  centre  bars  of  the  mat  in 
each  direction  are  I)ent  to  ])ass  around  the  core. 

Short  Rods  Make  Steel  Easy  to  Place 

A  number  of  ad\antages  of  the  system  which  has 
been  outlined  are  evident.  All  long  bars  are  elimin- 
ated. In  this  case,  for  20  ft.  square  panels,  the  longest 
bar  which  occurs,  a  diagonal  bottom  bar  is  only  21  ft. 
long.  Where  bars  do  not  exceed  this  length  they  are 
more  readily  obtained  from  stock  and  more  easily 
handled.  Owing  to  the  separate  mat  arrangement 
there  is  no  bending— an  item  that  helps  to  reduce  the 
cost  of  placing  steel  and  makes  it  simpler  to  set  in 
place.  If  desired,  and  it  is  advisable  to  do  so  on  large 
jobs,  the  bands  and  mats  can  be  assembled  on  the 
ground  and  hoisted  to  the  building  in  units  and  placed 
by  unskilled  labor,  ready  for  pouring.  This  would  re- 
duce the  time  of  placing  steel  after  the  form-work  is 
completed.  The  short  lengths  do  away  with  the  awk- 
wardness of  handling  long  bars,  which  require  a  large 
number  of  men  to  handle  them,  and  possibly  disturb 
inserts,  pipe  sleeves,  etc.,  and  interfere  with  workmen. 
The  steel  can  be  handled  as  fast  as  the  carpenters  can 
])ut  u))  forms,  since  each  panel  is  com])lete  in  itself. 
Morecwer,  the  bars  can  be  assembled  and  left  on  the 
decking  until  the  floor  is  ready  for  pouring.  Then 
the  chairs  and  blocks  can  be  set  with  the  assurance 
that  the  location  of  the  steel  is  correct.  This  prevents 
damage  by  workmen. 

Column  Reinforcing 

The  reinforced  concrete  columns  of  the  Eaton 
building  are  reinforced  with  both  longitudinal  and 
spiral  steel.  Nine  round  rods,  1%  in.  diameter  and.  17 
ft.  long,  form  the  longitudinal  reinforcing,  and  are  tied 
to  the  spirals,  which  have  a  2  in.  spacing.  The  spirals 
and  longitudinal  rods  are  built  up  and  erected  in  units 
and  tied  to  dowels  from  the  column  of  the  storey  be- 
low. In  the  cored  columns  there  are  four  longitudinal 
rods,  tied  with  34  in.  round  stock  at  12  in.  centres. 

The  beams  and  lintels  have  both  trussed  and 
straight  rods,  carried  in  stirrup  frames.  The  stirrup 
frames  have  four  5/16  in.  longitudinal  rods,  with  5/16 
in.  stirrups  hooked  for  support  on  the  form-work.  The 
frames  run  the  whole  length  of  the  beam  or  lintel. 
from  column  to  column.  The  main  rods  are  spaced 
and  supported  by  saddles,  fastened  to  the  stirrupis. 
Both  the  trussed  and  straight  bars  overlap  5  ft.  beyond 
the  columns. 

The  reinforced  concrete  stairs  ha\e  ten  ^  in.  scpiare 
twisted  rods  14  ft.  long,  spaced  at  6  in.  centres,  tied 
with  3/8  in.  rods  at  18  in.  centres.  The  main  rods 
fasten  at  their  lower  ends  to  3  ft.  dowels,  extending 
from  the  floor  or  landing  slab.  In  the  upper  end  the 
rods  are  hooked,  being  provided  with  6  in.  180-degree 
hooks.  Where  the  stair  abuts  at  its  upper  end  into  the 
landing  a  5  ft.  dowel,  bent  at  the  centre  at  45  degrees, 
is  placed. 

Steel  in  Foundation  Pedestals 

The  foundation  piers  of  the  Eaton  building  are  4  ft. 
square,  spreading  into  mattresses  16  ft.  square  and  4  ft. 
deep.  The  spread  mattresses  are  reinforced  with  four 
layers  or  mats  of  rods  running  in  four  directions.  The 
lower  two  mats  of  rods,  running  longitudinally  and 
transversely  respectively,  comjirise  six  1  in.  rods  14 
ft.  long.     The  top  two  mats  running  diagonally  have 
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lj4  '"•  '"'-xls,  till-  iMiii  iikIm  ill  uiiu  111, It  DLiiig  IX  It.  and 
the  cif^lit  rods  of  the  other  mat  bciii;,'  15  ft.  3  in.  lung. 
'I'lie  method  of  con.striicling  the  foundation  mattress  is 
to  ])our  about  9  in.  <;f  concrete,  set  one  mat,  pour  an- 
other y  ill.  of  concrete,  set  the  second  mat,  and  so  on. 

On  an  average  there  were  85  tons  of  reinforcing 
steel  to  each  lloor,  this  including  slab,  column,  stair, 


and  beam  and  biiiel  remiorcing.  i  ne  iincn.ir  mat-, 
weigh  502  pounds,  while  the  exterior  mats  weigh  316 
pounds. 

The  Eaton  building  is  being   constructed    by  the 
Raymond  Construction  Company,  and  the  reinforcing 

was     T)l:ir('f]     niulcr     iIh'     (liri-rt      v11ii«t\  ww  .ti     <  .f     \Tr       } 

Hornc. 


Financial    Aspects    of    Road    Paving    Work 

Author   Considers    the    Essential  Elements   of   Cost  with  the  Object 
of  Finding  the  Most  Desirable  Surface  from  the  Standpoint  of  Economy 

— —    By  Ch»s.  A.  Mullen*   

TIllCRI".  are  two  correlated  viewpoints  on  which  part  thereof,  for  the  purpose  of  getting  at  the  subsur- 
our  road  and  street  paving  problems  must  be  face  structures  of  a  street,  for  street  alterations  and 
studied.  First,  we  wish  a  serviceable  and  de-  abandonments,  or  for  any  other  purfwse  other  than 
sirable  pavement,  maintained  for  our  use  not  ordinary  wear. 
only  upon  a  few  of  our  roads  and  streets  some  of  the  In  all  considerations  of  paving  economy  the  factor 
time,  but  upon  all  of  them  all  of  the  time.  Second,  we  of  the  interest  on  the  money  invested  is  a  very  ini- 
nuist  secure  the  foregoing  desired  results  at  a  cost  that  portant  one  not  often  given  the  serious  consideration 
is  well  within  our  means  of  the  present  and  our  pros-  that  its  gravity  demands.  The  municipal  dollar  is 
pects  of  the  immediate  future.  The  first  of  these  view-  worth  to  its  posse.ssor  about  4  cent.s,  or  4  per  cent,  per 
points  was  considered  in  the  last  issue  of  the  Contract  annum;  for  that  is  about  the  rate  of  interest  that  muni- 
Record.  Some  of  the  essential  financial  considerations  cipal  bonds  of  cities  in  good  credit  usually  carry  in 
will  ha  reviewed  in  this  article.  normal  times.    It  does  not  matter  whether  it  is  a  dol- 

The  real  paving  question  is  how  we  can  orfginally  lar  spent  or  a  dollar  saved,  if  it  is  a  municipal  dollar  it 

construct  and  permanently  maintain  at  all  times  a  ser-  is  worth,  or  it  costs,  4  cents  a  year;  and  it  is  often 

victable  and  (lesiral)ie  pavement  surface  at  a  cost  for  worth  much  more  than  that  to  the  man  who  has  it  to 

originally  constructing  and  permanently   maintaining  pay  or  not  to  pay  into  the  city  treasury  as  the  result  of 

tliat  will  neither  .spell  confiscation  to  the  small  abut-  extravagance  or  economy  in  the  carrying  out  of  road 

ting  home-owner  in  his  special  assessment  taxes  nor  and  street  paving  improvements, 

bankruptcy   to   the  general  public   fund   in   bond   re-  The  Cost  of  Construction 

demplions  at  interest  and  in  current  budget  taxation.  -j        •         <■    , 

The  desirable  features  in  a  pavement  from  the  view-  ^"  ^  consideration  of  the  cost  of  the  original  road  or 
point  of  economy  are  that  it  be  originally  constructed  ""^''^f^  surface  constructions  the  bituminous  sheet  layer 
at  a  minimum  cost;  that  its  wearing  surface  l)e  per-  •'^"'•faces  have  a  very  great  advantage  over  the  block 
manently  maintained  in  a  serviceable,  sanitarv.  and  ■:^"'-faces.  But  before  we  can  get  very  far  into  this  sub- 
desirable  condition  at  a  minimum  cost;  and  tha't  it  be  ^^'^^  '^  will  be  necessary  f<,r  us  to  make  .some  compari- 
trafficked  at  a  minimum  cost  for  motive  power  and  ';""*'  ^"^  ^^^  ^"''^o''  suggests  the  following: 
vehicular  upkeep.                                                                           -Stone-filled  sheet  asphalt  surface $  .73 

Under  the  heading  of  economy  nuist  also  i)e  con-      Standard  sheet  a.sphalt  and  binder  surface 1.00 

sidered  very  carefully  the  important  items  of  home  in-      Vitrified  paving  l)rick  or  block  surface 1.50 

dustry  and   the   possible   extent   of  munici[xil   control      Creosoted  wood  paving  block  surface 2.25 

and   ownership   of   the   production   of   the   pavement.      Improved  granite  paving  block  surface 2.50 

These  two  items,  although  they  do  not  seem  to  have  In  each  of  the  above  cases  the  estimated  price   in- 
received  great  consideration,  are  of  vital  importance  to  chides  the  laying  in  place  of  the  entire  wearing  surface 
those  who  must  pixy  the  pavement  bills.  upon   the  concrete   foundation,  and    the    number    of 
The  Measure  of  Economy  inches  of  grading  made  necessary  by  the  particular  dis- 

.,-,                 ,                      ^  •                 ^.     ,            ,     »i,  placement  of  the  surface  estimated,  but  the  cost  of 
I  he  nearest  \vc  can  get  m  a  practical  way  to  the  '„, .,  „,..,j-   ,,  ;,  i  ,  *                       n  •.        •           c  ».u-i  vji 
f         •       ^                '■     ,              f   11         »•  such  grading  is  but  a  verv  smal    item  in  any  case  un- 
true measure  of  paving  economv  is  by  carefu  Iv  esti-  ...  ^u^-^  ;?  ,  .,1                ".•           t-u                       r        . 

,,           ,     f      ■  '^-     ,          :       »•         .-  .1      "          1  'ess  there  is  rock  excavation.     The  concrete  founda- 

matmg  the  cost  of  original  construction  o    the  .several  t:.^„  .  j  ,  „ ,»  „„„j  f         *      •   »                                   ..  m.  «<. 

I  ■    ,       r    ■              ^      ^r          ^1    ,                -1  1  ,  tions  do  not  need  to  enter  into  our  comparisons  at  al  . 

kinds  of  pavement  surfaces  that  are  availab  0  or  can      n->o,.  k»:.,  ,  .,1 »     i  .u  ■      KT 

1            I            1  1  1       .                  1       1-.        1                      .  '"ey  being  almost  always  the  same  in  a  1  cases. 

be  made  availalde  at  a  .given  localitv,  i)lus  a  sum  01  'ri,„   ^u;  .i.„„             :   ,1                  ,            ■ 

ti    t      1           ■     1     •         .    1      'n           -I  ^"^   tnicknesses  ot   the   several   wearinjr  surfaces 

money  that,  when  wisely  invested,  wil  i)rt)vide  an  in-  ^,>„  .:,i„,^j  ^k         „      .              1        c        .         ^n   j     , 

/  f      1       cc  ■     ^  ^          ■   .  •   \i    .  L           r  coiiMdered  above  are  two  inches  for  stone-hl  ed  sheet 

terest  fund  sufficient   to  maintain  that  tvpe  of  pave-  ..,„i,.,w    tu^^^  ;„„k       c        .      i     j     u  "-'"='""•"  -"^'^^ 

r        1         .    •        J               1         li  \  ^           1  asphalt,  three  inches  for  standard  sheet  asphalt  and 

ment  surface  by  repair  and  renewal,  so  that  it  may  be  k;,,^^,-   f  ^■,^  ;„.,i       t        •.  -^i  j         •       1    .°-H"*" /•"" 

I     1    J                 ■                        ,                   .X-            "it  binder,  lour  inches  for  vitrihed  pavinsr  brick  or  block 

looked  upon  as  a  permanent  pavement  sur  ace,  which  »!,,.„,   ',1     ,    i    1.- ■     1       r      .1    »"""*>  "^ '"•'^  *-"   "''•"■•>•• 

^.         f  ,-          •   1         •                                 .  .1  three  and  one-hall  inches  for  the  creosoted  wood  block 

matter  of  Imancial  paving  economy  must  tlien  be  con-  .,„^  h, -..;.,  .1       f      .1      •                j       w-^^itu  «wu  uilm-r.. 

■  I       ,                     .'         ^^1    ,1                 111-           J  'i"d  five  inches  for  the  improved  cranite  block  surface 

sidered  in  conjunction  with  the  genera    suitabihty  and  \\ru^..  <;,^.,,„o   „,            1            «,  «>  "ic  un..iiv  sundtc. 

I         1   1  ,       .-41                     4        f        .-      .1  When  figures  are  made  on  the  square  vard  unit 

(lesirabilily  ot  the  pavement  surface    or  the  ])uri)osc  k„-;.,         j   .Y      j-o-                               ■      *   " ^  -"'"   """ 

'PI         •            c     .      .1    .  •         ,  ■     ,    1    I  ■ '    I       ,  basis,  and  the  differences  appear  m  cents,  or  at  the 

I  here  is  one  factor  that  IS  not  incuded  in  the  above  ^   ^t\   i   1,           j                   .'                vt'ii^.  ui    41   uic 

,    ,  •               1         ,  .                   ,    ^        >.  ci  ^    ^  most  a  dollar  and  some  cents  per  square  vard.  al  of  us 

equation,  but  IS  scarcely  a  determining  factor  in  many  ,i„   „,,.   .,,^,^r„..;,f»   .1,.   „,..    •.        .-  \t        "         ,f  j-i 

'ru  1.  •    i-i           i^      ..f  11      I     ;       X-         e      1  •  "o  not  appreciate  the  eravity  ot   these  small  difTer- 

cases.     I  hat  is  the  matter  of  the  destruction  of  value  „.,^„.      k  \.  ,u^.  ,            •»       v,  .    1   "'^■''  -'"'"'  "'"er 

•  I     i.  »     »i                  1     c  .1                     .        f  ences.     l-or  that  reason  it  will  help  to  a  better  under- 
incident  to  the  removal  of  the  pavement  surface,  or  a  .t..„,i;„,.  .,•  ,i,„  ...n.;     »    f                1    .i.     "'''.'  ""uer 
-               -        _           --  n  standing  ot  the  simject  if  we  work  these  unit  figures 

•  Director  of  Pavlne   Department,   the    Milton    Mersey   Co.,  Montreal.  into   -SOme  ilUereStinef  totals. 

Extracts  from  recently  published  book  entitled    "Pavine  Economy— Road  ,\  •       »  T"  1  •    •       ••  ...  

ami  Street.                                                                         *  As  an  instance,  take  a  municipality  of  but  50,000 


556 


THE    CONTRACT    RECORD 


June  27,  191- 


iiihabitants,  which  will  probably  have  about  50  miles 
of  streets,  averaging  20,000  square  yards  of  roadway 
surface  per  mile,  or  a  total  of  about  1,000,000  square 
yards  of  street  roadway  that  is,  or  ought  to  be,  paved. 

The  table  that  follows  will  show  the  total  cost  of 
either  originally  surfacing  or  later  resurfacing  this  en- 
tire area  with  a  modern  pavement  surface  of  each  of 
the  several  types  under  consideration  as  suitable : 

Stone-filled  sheet  asphalt  surface $    750,000 

Standard  sheet  as])halt  and  binder  surface  .  1,000,000 
Vitrified  paving  brick  or  block  surface  ....      1,500,000 

Creosoted  wood  paving  block  surface 2,250,000 

Improved  granite  paving  block  surface  .  .  .     2,500,000 

It  is  at  once  seen  that  two  square  yards  of  stone- 
filled  sheet  asphalt  wearing  surface  can  be  laid  at  the 
same  cost  as  one  square  yard  of  vitrified  paving  brick 
or  hlock  surface,  three  square  yards  at  the  cost  of  one 
square  yard  of  creosoted  wood  paving  block  surface, 
and  three  and  one-third  square  yards  at  the  cost  of  one 
square  yard  of  improved  granite  block  surface. 

After  a  consideration  of  the  above,  it  would  seem 
to  the  author  that  there  would  need  to  be  some  very 
strong  preponderance  of  physical  and  financial  reasons 
to  justify  the  laying  of  any  other  street  pavement  sur- 
face than  stone-filled  sheet  asphalt;  too  steep  a  grade 
being  the  most  common  and  important  justification. 

The  Improvement  Charge 

The  fixed  annual  interest  charge  i)er  square  yard 
on  the  original  investment  of  our  municipal  dollars  in 
the  construction  of  pavement  wearing  surfaces  is  a 
matter  of  considerable  importance,  so  let  us  see  what 
it  amounts  to  in  the  case  of  each  type  of  pavement 
surface  when  calculated  at  the  rate  of  4  per  cent. : 

Stone-filled  sheet  asphalt  surface $  .03 

Standard  sheet  asphalt  and  binder  surface 04 

Vitrified  paving  brick  or  block  surface 06 

Creosoted  wood  paving  block  surface 09 

Improved  granite  paving  block  surface 10 

To  appreciate  the  gravity  of  these  figures,  one  has 
but  to  multiply  the  given  number  of  cents  per  square 
yard  per  annum  of  the  interest  charge  on  the  cost  of 
the  original  construction  of  each  type  of  pavement  sur- 
face by  the  one  million  square  yards  of  street  roadway 
area  to  be  found  in  a  city  of  but  fifty  thousand  inhabi- 
tants, with  this  result : 

Stone-filled  sheet  asphalt  surface   $  30,000 

Standard  sheet  asphalt  and  binder  surface  .  .       40,000 

Vitrified  paving  brick  or  block  surface 60,000 

Creosoted  wood  paving  block  surface 90,000 

Improved  granite  paving  block  surface 100,000 

The  above  statements  mean,  for  instance,  that  a 
city  must  be  able  to  maintain  permanently  by  repair 
and  renewal  a  square  yard  of  improved  granite  paving 
block  surface  for  at  least  7  cents  per  square  yard  less 
per  annum  than  it  can  permanently  maintain  a  stone- 
filled  sheet  asphalt  surface  before  the  two  wearing  sur- 
faces will  be  equally  economical ;  and  in  most  cases,  as 
will  be  seen  later,  this  is  impossible. 

In  other  words,  the  improved  granite  paving  block 
surface  is  laboring  under  a  handicap  of  7  cents  per 
square  yard  per  annum  from  the  day  of  its  laying  be- 
cause of  its  greater  cost  of  original  construction.  It  is 
only  when  we  look  into  the  full  permanency  cost,  how- 
ever, that  the  real  gravity  of  the  situation  created  by 
the  interest  charge  becomes  fully  apparent. 

The  Cost  of  Repairs  and  Renewals 

The  material  costs  for  making  repairs  due  to  wear 
will  be  about  the  same  as  in  the  case  of  the  original 


construction  of  the  several  types  of  pavement  sur- 
faces. The  labor  costs  will  necessarily  increase,  be- 
cause of  the  small  quantities  in  which  repair  work 
must  be  done,  but  this  increase  will  not  be  in  any  great 
disproportion  for  the  several  surfaces. 

When  repairs  are  made  because  of"  wear  there  is 
not  much  salvage  to  be  had  from  the  old  surface  ma- 
terials, especially  old  blocks  that  lose  their  value  with 
their  shapes.  What  is  left  of  the  bituminous  sheet 
la3'er  surfaces  is  always  perfectly  good  for  reuse.  What 
is  left  of  old  vitrified  bricks  and  granite  blocks  is  fit 
only  for  crushing  into  concrete  material,  unless  the 
granite  blocks  are  recut ;  and  old  creosoted  wood  blocks 
make  a  wonderful  bonfire. 

There  is  a  time  in  the  life  of  every  pavement  sur- 
face when  it  is  more  economical  and  desirable  to  take 
it  up  and  completely  resurface  the  foundation  with  a 
new  wearing  surface  of  the  same  or  a  diiiferent  char- 
acter; and  though  much  that  is  said  about  the  cost  of 
repairs  applies  in  proportion  to  the  cost  of  renewals, 
there  are  still  some  points  of  difiference  worth  noting. 

The  cost  of  the  new  surface  when  the  original  sur- 
face has  worn  out  is  practically  the  same  as  the  cost  of 
the  original  surface  construction.  The  only  material 
difference  is  that  between  the  cost  of  the  original  grad- 
ing for  the  displacement  of  the  original  surface  and 
the  cost  of  removing  the  old  surface.  The  difference  is 
not  of  sufficient  moment  to  demand  very  much  con- 
sideration. 

No  Salvage  With  Block  Pavements 

There  is  almost  no  salvage  when  a  worn-out,  old 
block  wearing  surface  is  torn  up.  With  the  exception 
of  a  small  percentage  of  blocks  that  have  been  out  of 
the  line  of  traffic,  the  paving  blocks  are  all  so  mis- 
shapen that  they  usually  go  to  the  crusher.  The  few 
good  blocks  can  best  be  employed  in  repairing  other 
streets  of  the  same  surface  material,  thus  saving  .the 
purchase  of  new  blocks.  It  is  the  author's  belief  that 
sheet  asphalt  pavements  can  be  resurfaced  for  about 
25  cents  per  square  yard  by  putting  the  old  surface 
through  a  plant  operating  on  the  street. 

All  the  bituminous  sheet  layer  .surface  material  that 
remains  on  a  street  when  it  is  found  advisable  to  resur- 
face it  is  salvage.  The  stone  chips,  sand  and  stone 
dust  are  no  different  than  they  were  when  originally 
laid,  and  the  asphalt  cement  is  the  same  except  for  the 
loss  of  some  of  the  lighter  oils  that  have  been  drawn 
out  by  the  action  of  the  sun  and  can  readily  be  replaced 
by  the  addition  of  suitable  flux. 

Any  way  one  looks  at  it,  the  economy  of  renewals 
lies  with  the  bituminous  sheet  layer  class  of  surfaces. 

What  Cleaning  Costs 

It  stands  to  rea.son  that  the  smooth,  hard,  and  joint- 
less  bituminous  sheet  layer  surfaces  are  the  easiest  and 
the  least  expensive  to  clean  and  keep  clean.  There 
should  not  be  much  difference  between  the  cost  of 
cleaning  bituminous  sheet  layer  surfaces  and  new  pav- 
ing block  surfaces  of  the  several  types,  but  the  dift'er- 
ence  grows  as  the  surface  ages.  There  is  practically 
no  increase  in  the  cost  of  cleaning  the  bituminous  sheet 
layer  surfaces,  as  these  remain  smooth  even  in  old  age, 
but  ther€  is  a  very  great  difference  with  the  block  sur- 
faces that  roughen  with  age  and  acquire  deep  joints  in 
which  dirt  will  lodge  and  not  readily  leave. 

In  a  report  made  by  Messrs.  H.  deB.  Parsons,  Ru- 
dolf Hering,  and  Sarnuel  Whinery  regarding  street 
cleaning  in  New  York,  these  engineers  remark  that  if 
their  figures  are  even  aproximately  correct,  they  show 
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that  the  kind  of  pavement  surface  in  use  in  a  city 
affects  very  materially  llie  cost  of  keeping  the  streets 
clean;  and  they  sugj^'est  that  relative  cost  of  cleaning 
is  an  element  of  no  little  importance  in  selecting  the 
kind  of  pavement  that  a  city  should  lay.  It  should  also 
be  considered  that  streets  which  can  he  cleaned  cheaply 
are  much  more  apt  to  be  maintained  in  a  sanitary  con- 
dition. 

The  well-known  authors  of  thisrqiort  estimate  the 
relative  cost  of  cleaning  the  different  surfaces  we  have 
under  C(jnsideration  as  follows:  -  , 

.Sheet  asphalt  wearing  surfaces 100 

Vitrified  paving  brick  surfaces 120 

New  wood  paving  block  surfaces 105 

Old  wood  i)aving  i)lock  surfaces 125 

Granite  paving  block  surfaces 140 

The  difference  between  cleaning  a  sheet  asphalt 
wearing  surface  and  a  granite  block  wearing  surface, 
fr(]ni  other  tables  in  the  report,  seems  to  ibe  slightly 
over  1  cent  per  square  yard  per  annum;  not  by  any 
means  an  inconsiderable  amount  when  multiplied  by 
the  one  million  square  yards  in  our  small  cit"  of  fifty 
thousand  inhabitants,  to  say  nothing  of  the  larger  mu- 
nicipalities that  hou.se  millions. 

The  Cost  to  Traffic 
The  ease  of  traction  upon  a  given  pavement  surface 
with  a  given  grade  governs  the  cost  of  drawing  or  pro- 
pellintr  a  given  load  thereover  at  a  given  rate  of  speed. 
There  are  many  minor  factors  entering  into  the  equa- 
tion, such  as  the  use  of  too  smooth  a  pavement  on  a 
very  steep  grade,  and  the  slipperiness  of  certain  sur- 
faces under  certain  unfavorable  weather  conditions, 
but  these  minor  factors  are  of  special,  rather  than  gen- 
eral, consideration. 

The  two  chief  factors  are,  of  course,  smoothness  and 
hardness  in  the  pavement  surface,  both  of  which  quali- 
ties are  possessed  in  a  marked  degree  by  all  pavement 
surface  now  approved  for  use  on  modern  city  streets 
nd  heavil"  trafficked  rural  highways. 

The  bituminous  sheet  layer  surfaces,  because  they 
are  by  a  little  the  smoothest  when  new,  and  very  much 
the  smoothest  as  the  different  surfaces  suffer  from  age 
and  wear,  are  considerably  less  expensive  to  traffic 
upon  all  grades  reasonable  for  their  use  than  are  any  of 
the  block  class  of  pavement  surfaces.  The  difference 
in  cost  increases  as  the  roughness  of  the  iblock  sur- 
faces becomes  greater  with  age  and  wear,  while  the 
bituminous  sheet  layer  surfaces,  when  kept  in  reason- 
able repair,  remain  smooth  and  become  harder  with 

With  the  exception  of  the  standard  sheet  a.sphalt 
mixture,  all  the  bituminous  sheet  layer  surfaces  are 
sufficiently  hard  at  all  times,  and  in  this  special  case 
the  softness  is  only  in  evidence  on  very  warm  summer 
days.  As  an  objection,  this  feature  does  not  figure 
very  heavily  when  averaged  up  for  the  year,  and  would 
not  be  a  sufficient  handicap  to  make  this  type  of  bitu- 
minous sheet  layer  surface  second  to  any  of  the  block 
class  of  surfaces  in  the  cost  to  traffic  wh'en  considered 
for  the  life  of  the  various  surfaces. 


I 


The  Upkeep  of  Vehicles 


There  is  not,  as  far  as  the  writer  knows,  a  particle 
of  available  data  upon  the  cost  of  vehicular  upkeep  in 
its  relation  to  pavement  values,  but  an  application  of 
ordinary  good  judgment  tells  us  that  the  smoother  a 
I)avement  surface  the  less  wear  there  will  be  to  vehicles 
passing  over  it,  and  that  the  rougher  tile  surface  the 
greater  will  be  the  wear.    The  expense  of  maintaining 


vehicles  in  which  to  travel  and  transport  freight  in 
such  cities  as  the  Baltimore  and  the  Brooklyn  of  a  few 
generations  ago  must  have  been  no  inconsiderable  item 
in  the  cost  of  living. 

The  matter  of  vehicular  upkeep,  though  not  redu> 
iible  tf)  figures  by  any  convenient  method  of  which  the 
writer  has  knowledge,  should  .still  be  carefully  weighed 
before  selecting  a  rougher  pavement  surface  in  prefer- 
ence to  a  smoother  surface. 

Home  Industry  Involved 

The  following  table  will  show  about  how  much  of  a 
city's  money  goes  out  of  the  community  with  the  lay- 
ing of  a  square  yard  of  each  type  of  pavcment-wearinir 
surface : 

Stone-filled  sheet  asphalt  surface $  -2? 

Standard  sheet  asphalt  and  binder  surface 40 

Vitrified  paving  brick  or  block  surface 1.25 

Creo-soted  wixid  paving  block  surface 2.00 

Improved  granite  paving  block  surface  . .  2.25 

All  of  the  above  figures  are  high  for  m.iTiy  place- 
bu>t  they  are  in  proportion. 

It  must  be  remembered  that  these  figures  hold  good 
every  time  the  pavement  surface  is  repaired  or  renewed 
with  new  materials.  The  destination  of  money  is 
matter  of  legitimate  enquiry  when  a  community  i> 
spending  it  in  large  amounts,  though  by  no  means  a 
governing  factor.  If  one  does  not  think  so,  he  had  best 
consult  the  president  of  his  local  bank  on  the  subject 
and  be  properly  informed. 

Since  the  bituminous  sheet  layer  surfaces  are  .nu- 
ceptible  to  indefinite  resurfacings,  using  the  old  mater 
ials,  with  the  addition  of  a  little  new  material,  not  over 
5  cents  per  square  yard  needs  to  be  spent  out  of  town 
each  time  the  pavement  is  resurfaced. 

Control  of  Production 

Largely  because  of  the  greater  amount  of  home  in- 
dustry involved  in  their  manufacture,  the  possible  out- 
.side  control  of  the  productitm  of  the  bituminous  sheet 
layer  surfaces  is  less  than  in  the  case  of  any  of  the 
paving  block  surfaces. 

A  municipality  cannot  manufacture  its  own  paving, 
blocks  at  a  "-reat  saving,  for  the  reason  that  no  one  city 
can  advantageously  take  the  entire  output  of  one  block 
manufacturing  plant  of  sufficient  size  for  economical 
production.  These  plants  are  seldom  in  the  city  for 
which  blocks  are  furnished,  and  shipments  of  blocks 
are  frequentlj-  made  from  great  distances  by  rail  or 
water,  and  sometimes* by  both. 

Most  cities  or  progressive  counties  can  use  the  en 
tire  output  of  one  asphalt  mixing  plant  that  will  pr. 
duce  any  of  the  bituminous  sheet  layer  surface  mi.\ 
tures,  and  some  of  the  very  large  cities  have  several 
such  plants  operating  to  advantage  within  their  corpor- 
ate limits.    A  great  many  small  places  have  such  plan; 
to  take  care  of  their  repairs  and  renewals  alone,  and 
wherever  they  have  been  installed  they  have  operated 
to  advantage  and  at  a  reasonable  cost. 

The  Permanency  Cost 

In  order  to  find  the  present  comparative  cost  of 
originally  constructing  and  permanently  maintaining  a 
given  type  of  pavement  wearing  surface  upon  a  given 
road  or  street  it  is  necessary  to  add  to  the  cost  of  the 
original  construction  that  sum  of  money  that,  propcrlv 
invested,  will  produce  in  interest  accumulations  a  fund 
from  which  may  be  taken  such  amounts  as  will  be 
needed  from  time  to  time  for  repairing  and  rcncwini; 
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the  pavement  wearing  surface  under  discussion  inde- 
finitely. 

In  the  tables  which  follow,  the  writer  has  worked 
out  the  permanency  cost  of  the  pavements  under  con- 
sideration, using  the  comparative  durabilities  estimated 
by  the  author  for  heavy  traffic  conditions  and  residen- 
tial light  traffic  conditions  respectively.  The  perman- 
ency cost  is  the  sum  of  the  original  cost,  and  an  invest- 
ment fund  which  represents  an  amount  which,  if  in- 
vested, will  produce  in  the  time  of  durability  the  orig- 
inal cost  as  interest. 

The  first  table  shows  the  several  permanency 
values,  using  the  comparative  durabilities  estimated  b}' 


have  no  such  comparative  dvn-abilities,  not  even  the 
improved  granite  paving  block  surface. 

It  should  be  borne  in  mind  while  making  these 
comparisons  that,  except  for  some  special  cases,  the 
sheet  asphalt  surfaces  are  far  more  desirable  physi- 
cally than  the  block  class  of  surfaces,  and  that  they 
have  other  points  of  financial  advantage,  such  as  the 
lesser  cost  of  cleaning,  of  motive  power  to  traffic,  of 
resulting  vehicular  upkeep,  and  the  greater  extent  of 
home  industrj'  involved.  Also,  one  should  not  over- 
look the  lesser  possibility  of  outside  control  when  cities 
lay  the  bituminous  sheet  layer  class  of  surfacies. 

Another  item  that  we  have  not  considered  above  is 


Character  of 

pavement  surface. 
Stone-filled  sheet  asphalt  . .      10 
Sheet  asphalt  and   binder..      10 
Vitrified    paving    bricks    or 

blocks     5 

Creosoted  wood  pav'g  blocks    10 
Improved      graiiite      paving 

blocks 25 

Table  2 
Character  of 

pavement  surface. 
Stone-filled  sheet  asphalt   .  .      25 
Sheet. asphalt  and  binder...      25 
Vitrified    paving    bricks    or 

blocks    20 

Creosoted  wood  pav'g  blocks     25 
Improved      granite      paving 

blocks    50 


Table  1 

Life.     Original 
Years.        cost. 


•$  .75 
1.00 

1.50 
2.25 

2.50 


Life.  Original 

Years.  cost. 

.      25  .$  .75 

.      25  1.00 


1.50 
2.25 

2.50 


Invest'd  Perman- 

fund.  cncy  cost 

,<t;i.5fi  $2.:!l 

2.08  :!.08 


0.1)2 
4.09 


1.50 


8.42 
0.94 


4.00 


Invest'd  Perman- 

fund.  ency  cost. 

$  .45  $1.20 

.00  1.00 


1.20 
1.35 

.41 


2.70 
3.00 


1.9 1 


Character  of 


Table  3 

Permanency  Original 


pavement  surface.  Cost. 

Stone-filled  sheet  asphalt. .  .$4.21 
Sheet  asphalt  and  binder...  4.31 
Vitrified    paving    bricks    or 

blocks    4.21 

Creosoted  wood  pav'g  blocks  4.21 
Improved      granite      paving 

blocks   4. Ml 

Table  4 
Character  of  Permanency 

pavement  surface.  Cost. 

Stone-filled  sheet  asphalt  ..$2.31 
Sheet  asphalt  and  binder  .  . .  2.31 
Vitrified    paving    bricks    or 

blocks   2.31 

Creosoted  wood  pav'g  blocks  2.31 
Improved      granite      paving 

blocks    2.31 


Cost. 

$  .75 

1.00 

1..50 
s  or. 


Invested     Life. 

Fund.       Years. 

.$3.46  5 

3.21  7 


2.71 
1.96 


1.71 


11>4 
23 


riginal 

Invested 

Life. 

Cost. 

I'und. 

Years. 

$  .75, 

$1..50 

10 

1.00 

1.31 

li'A 

1.50 

.81 

26^4 

2.25 

.06 

92% 

2.50 


.19  — 


the  author  for  heavy  traffic  conditions ;  and  the  second 
table  shows  the  values,  using  the  durabilities  estimated 
for  residential  light  traffic  conditions. 

As  it  is  quite  certain  that  many  will  disagree  with 
these  estimates  of  durability,  the  third  and  fourth 
tables  are  compiled  to  show  the  number  of  years  each 
type  of  pavement  surface  must  endure  to  be  even  as 
economical  as  a  stone-filled  sheet  a.sphalt  wearing  sur- 
face that  endures  five  and  ten  years  respectively. 

What  These  Figures  Show 

Probably  the  most  striking  ];oint  in  the  foregoing- 
tables  of  permanency  values  is  found  in  the  last  section 
— Table  4 — where  it  appears  that  on  a  given  street,  if  a 
stone-filled  sheet  asphalt  wearing  surface  will  last  ten 
years,  an  improved  granite  paving  block  wearing  sur- 
face would  be  just  19  cents  per  square  yard  dearer,  even 
if  it  lasted  forever,  without  repairs  or  renewals.  The 
stone-filled  sheet  asphalt  wearing  surface  can  be  orig- 
inally 'constructed  and  permanently  maintained  for 
that  much  per  square  yard  of  present  value  less  than 
will  be  the  actual  co.st  of  originally  constructing  the 
improved  granite  block  surface. 

On  the  same  street  a  creosoted  wood  block  wear- 
ing surface  must  last  92}i  and  a  vitrified  paving  ibrick 
surface  must  last  26;;4  years  to  be  as  economical  as 
the  stone-filled  sheet  asphalt  wearing  surface  lasting 
ten  years;  and  on  a  street  where  the  lattei  surface  will 
last  but  five  years,  the  creosoted  wood  block  surface 
must  last  I9y,,  the  vitrified  paving  brick  surface  must 
last  11 J4,  and  the  improved  granite  paving  block  sur- 
face 23  years  to  be  as  economical.    The  block  surfaces 


the  re-use  of  old  wearing  surface  materials;  and  here 
we  have  already  noted  a  very  great  advantage  in  favor 
of  the  sheet  asphalt  wearing  surfaces. 


Simple  Concrete  Construction  for  Dwellings 
Secures  Low  Cost  and  Rapid  Erection 

SlAIl'LE  concrete  construction  suitable  for  dwell- 
ing houses  and  other  buildings  has  been  devised 
to  secure  a  minimum  cost  of  forms  and  rapidity 
of   construction.      It   involves   a   combination    of 
pre-moulded  concrete  sectional  columns  connected  by 
sectional  wall  forms.     The  columns  are  made  of  com- 


^n^^gg^^? 


Forms  clamp  to  sectional  column  blocks. 

paratively  short  hollow  blocks  having  pairs  of  shoul- 
ders projecting  from  their  opposite  ends.  These  are 
laid  up  rapidly  in  successive  courses  to  the  required 
height  of  the  wall  forms.  They  are  keyed,  clamped, 
or  braced  to  correct  line  and  the  vertical  interior  space 
is  filled  with  monolithic  concrete  containing  the  re- 
quired vertical  reinforcement  rods.  As  soon  as  this 
concrete  hardens,  solid  strong  columns  are  provided 
and  the  panels  of  wall  forms  can  be  placed  on  each 
side  between  a  pair  of  columns  and  drawn  up  tightly 
against  the  column  by  ordinary  transverse  tie  bolts. 
After  the  form  is  concreted  the  lower  portions  of  the 
panels  can  be  removed  and  put  on  above  in  the  usual 
way,  thus  providing  rapid  and  simple  construction  for 
the  walls. — Contracting. 
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Overcoming   Difficulties   in   Filtration 

Experience  in  the  Management  of  Water   Purification    Plants 
is  Related  —  Several  Methods  of  Solving  Practical  Problems 


IN'  a  ])ai)cr  read  at  llic  recent  convcntinii  (if  the 
Aiiicrioan  Waterworks  Association,  Mr.  I-e\vis  I. 
I'.irdsall,  superintendent  of  water  purilication  at 
Minneapolis,  Minn.,  described  some  of  the  jiracti- 
cal  |)rcyblems  encountered  by  him  (birinj;  his  experience 
in  the  nianaijement  of  mechanical  filtration  plants. 
The  nielhods  l)y  which  these  difticulties  were  over- 
come arc  of  j^eneral  interest  to  dcsii,niin<(  eni^ineers  and 
superintendents  of  filtration,  and  arc  outlined  here- 
with : 

Keeping  Coagulant  Piping  Open 

One  of  the  greatest  problems  lies  in  jifettinj^  an 
ami)lc  su])ply  of  C()a|.,''ulant  solution  to  the  ritjlit  place 
at  the  rit^ht  time.  When  the  writer  assumed  cliar.ufe  of 
the  new  Rock  Island  filter  ])lant,  in  1911,  a  l^j-in.  lead- 
lined  iron  pi])e  carried  the  alum  solution  some  3(X)  feet 
to  the  far  end  of  the  coaf;iilatin.u:  basin,  the  pipe  beins^ 
laid  under  the  water  of  the  basin.  The  available  head 
for  producing;  the  flow  of  alum  solution  was  ai)proxi- 
mately  4  feet.  It  was  soon  found  that  this  line  would 
not  carry  the  required  amount  of  solution  because  of 
cloi.(<4in<,r  of  the  pipe  by  dejiosits  from  the  alum  and 
also  because  of  entrained  air.  A  hydraulic  ejector  was 
placed  in  the  line,  but,  while  it  served  to  remove  the 
air.  it  did  not  remove  the  dei)osits  in  the  pipe. 

More  serious  difficulties  arose  when  the  alum  solu- 
tion began  to  appear  where  least  exi)ected.  Investiga- 
tion showed  leaks  at  the  threaded  joints  where  lead  did 
not  meet  lead,  and  also  at  the  bad  spots  in  the  [)iping 
where  the  lead  lining  was  deficient.  The  line  was 
mostly  under  water,  so  the  difficulties  were  increased. 
Whole  lengths  of  f)ipe  were  replaced,  but  the  troubles 
continued. 

The  lead-lined  ])i])e  was  replaced  with  a  2-in.  com- 
position conduit  that  was  guaranteed  to  be  unaffected 
by  the  alum  solution.  So  it  was ;  but  when  the  water 
in  the  basin  began  to  warm  up  in  the  spring,  the  con- 
duit expanded  and  broke  at  the  joints.  Expansion 
joints  of  rubber  hose  were  inserted,  but  when  cold 
weather  came  the  conduit  contracted  and  pulled  apart. 
I-ead  and  brass  pi])e  were  then  tried,  but  these  clogged 
up  with  deposits  of  slimy  material. 

C.  B.  Henderson,  manager  of  the  Davenport  Water 
Company,  then  suggested  the  use  of  four-ply  rubber 
hose,  which  was  installed  in  50-foot  lengths,  and  the 
troubles  were  eliminated.  Whenever  the  hose  clogged 
up  it  was  removed,  one  length  at  a  time,  trod  upon  to 
loosen  the  deposits,  and  then  Mushed  out  with  water 
under  pressure. 

It  is  only  fair  to  state  that  recent  information  from 
Rock  Island  shows  that  fibre  conduit  is  .satisfactory 
when  encased  in  concrete  or  other  suitable  material 
and  not  subjected  to  extreme  changes  in  temperature. 

Chemical-Solution  Agitators 
The  agitating  devices  for  the  chemical-solution 
tanks  were  originally  of  the  two-lilade  impeller  type, 
driven  by  a  3-in.  by  i3-ft.  hollow  vertical  shaft,  direct- 
connected  to  a  1.720-r.p.m.  motor  of  2  h.p.  The  high 
speed  of  the  impellers  produced  excellent  agitation  of 
the  solutions,  but  caused  the  bending  of  the  drift  shafts 
and  armature  shafts  in  the  motors.     Corrosion  of  the 


steel  shafting  and  bronze  thrust  bearing  made  much 
trouble  and  a  high  cost  of  maintenance. 

It  was  decided  to  reduce  the  speed  of  the  agitatrjr- 
to  approximately  600  r.p.m.  by  means  of  reduction 
gears;  to  replace  the  6-in.  impeller  blades  with  wooden 
blades  3  ft.  long;  and  to  make  steady  bearings  at  the 
centre  of  the  vertical  drive  shafts.  These  changes  eh- 
minated  some  of  the  troubles,  but  there  still  remained 
the  corrosion  of  the  bronze  bearings  and  the  steel 
shafts.  Also  the  agitators  were  very  noisy,  the  motors 
having  been  .set  on  a  steel  !  '-  npported  by  I-beams 
over  the  tanks. 

The  4-in.  hollow  steel  shafts  were  replaced  with  4  x 
4-in.  oak  shafts,  the  two  blades  njade  of  one  piece  of 
oak  and  having  an  upward  thrust  at  an  angle  of  45  de- 
grees fr(»m  the  horizontal.  (Jne  horizontal  motor  of  2 
horse-power  and  1,120  r.p.m.  replaced  the  three  vertical 
motors,  and  by  means  of  shafting,  clutches,  and  worm 
drive  the  speed  of  the  impellers  was  reduced  to  ap- 
proximately 10  r.p.m.  The  blades  of  the  impellers 
were  lengthened  so  as  to  reach  within  6  inches  of  the 
sides  of  the  tanks.  The  results  have  been  very  satis- 
factory. The  noise  has  been  eliminated,  one  motor 
does  the  work  of  three,  there  is  no  more  trouble  with 
the  shafts  or  impellers,  and  the  solution  is  amply  agi- 
tated. 

Automatic  Chemical-Feed  Controllers 

Earl  chemical-feed  controllers  were  installed  as  a 
part  of  the  equipment  in  the  Minneapolis  filtration 
plant,  and  they  have  proved  to  be  of  the  greatest  value 
in  operation.  Soon  after  they  were  put  in  service 
trouble  developed  with  the  electrical-control  apparatus. 
The  hydraulic  valves  on  the  supply  line  were  controlled 
by  pilot  valves,  and  these,  in  turn,  by  electromagnets 
through  ingeniously  arranged  contact  points  on  the 
ends  of  the  balanced  arm  at  the  top  of  each  machine. 
The  electromagnets  would  stick  at  times  unless  care- 
fully watched;  then  the  hydraulic  valves  would  close 
off  entirely,  thus  shutting  off  the  entire  supply  of 
chemical  solution,  or  tin-  \.il\i-,  uriuld  ..ii.th  » •:.^.."•.n,^ 
the  machines  overflow 

One  other  trouble  that  Uc\  cloiad  was  tiie  cuiuiual 
chattering  of  the  electrical  apparatus  and  the  constant 
movement  up  and  down  of  the  hydraulic  valves,  thus 
causing  a  continual  fluctuation  in  the  levels  of  the 
system.  .\lso  it  was  necessary  to  keep  a  ."small  triplex 
]nim]i  running  constantly  to  supply  pressure  for  the 
hydraulic  valves  on  those  machined  and  a  10-voIt  di- 
rect-current motor-generator  machine  to  supply  cur- 
rent. 

Balanced  Float  Valves  and  Hydraulic  Control 

It  occurred  to  the  \vriter  early  in  1913  that  the-e 
difficulties  might  he  eliminated  by  using  balanced  float 
valves  and  hydraulic  control  throughout.  .An  experi- 
mental controller  was  made  from  soil  pipe,  and  the 
plan  was  tried  out  with  success.  .All  of  the  electrical 
apparatus  was  then  removed  from  the  master  and 
(Uher  controllers,  and  balanced  float  valves  were  in- 
stalled. The  master  controller  was  equipped  with  two 
■' i-iii.   b.'ilauced    llo.if    \  :iU  e>    i^ne   l-.lnn-■.••.-^^   with    the 
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water-pressure  line,  so  as  to  supply  water  to  the  right- 
hand  tube  of  the  master  controller,  and  the  other  to  a 
drain,  so  as  to  lower  the  water  level  in  the  same  tube. 
The  two  balanced  valves  were  then  connected  with  a 
>4-in.  rod  attached  to  the  balance  arm  on  the  master 
^;ontroller  in  such  a  manner  that,  as  one  valve  opens, 
the  other  closes.  The  relative  adjustment  of  the  two 
valves  was  secured  by  turnbuckles,  and  the  balanced 
arm  on  top  of  the  controller  was  weighted  so  as  to 
compensate  for  the  pull  exerted  on  the  opposite  side 
of  the  fulcrum  by  the  two  valves. 

Each  of  the  thiee  alum  and  two  hypochlorite  con- 
trollers was  equipped  with  a  2-in.  monel-metal  bal- 
anced float  valve,  while  3-in.  valves  with  iron  body 
were  used  on  the  lime  controllers.  Each  valve  was 
connected  directly  with  the  halanced  arm  on  top  of  the 
controller  hy  means  of  ^-in.  rod  and  turnbuckle,  as  on 
the  master  controller.  A  glass  sight  tube  was  placed 
on  each  controller  and  on  the  master,  with  a  graduated 
scale  behind  the  tube.  The  result  has  been  even  more 
gratifying  than  was  anticipated,  and  all  troubles  have 
been  eliminated.  The  system  automatically  regulates 
itself  with  changing  rates,  and,  aside  from  a  slight  ad- 
justment occasionally  of  the  turnbuckles  or  cleaning 
of  the  valves,  no  attention  is  required.  Two  triplex 
pumps,  two  motor-generator  sets  and  complicated  elec- 
trical apparatus  have  been  eliminated,  and  there  is  no 
more  fluctuation  of  levels  in  the  system. 
Liquid  Chlorine 
Hypochlorite  of  lime  was  formerly  used  at  Minne- 
apolis in  conjunction  with  filtration.  At  first  the  hypo- 
chlorite was  added  to  the  water  upstream  from  the  fil- 
ters, but  it  was  found  that  tastes  and  odors  appeared 
in  the  filtered  water  during  the  summer  months.  The 
hypo  was  then  added  to  the  filtered  water,  and  fewer 
complaints  resulted. 

In  November,  1915,  because  it  was  found  impos- 
sible to  secure  a  year's  contract  for  hypochlorite, 
liquid-chlorine  treatment  was  substituted  for  the  hypo- 
chlorite. Three  Wallace  &  Tiernan  chlorine  machines 
were  installed,  and,  as  a  result,  we  would  never  again 
return  to  the  use  of  hypochlorite  if  it  were  possible  to 
avoid  it.  There  have  been  no  complaints  of  taste  or 
odor  arising  from  chlorine  treatment  since  we  began 
using  liquid  chlorine. 

Sterilization  of  Distribution  Mains 
Sterilization  by  means  of  hypochlorite  of  lime  of  all 
distribution  mains  larger  than  12  in.  following  their 
installation  and  previous  to  their  being  placed  in  ser- 
vice is  now  practised  in  Minneapolis  with  gratifying 
results.  Experience  has  shown  that  flushing  a  pipe 
larger  than  12  in.  does  not  entirely  remove  polluting 
material  which  has  entered  the  pipe  previous  to  or  dur- 
ing the  laying  of  the  same.  If  the  pipe  is  large  enough 
to  permit,  it  is  thoroughly  brushed  out,  and  then,  as  it 
is  slowly  filled,  hypochlorite  is  added  at  the  filling  end 
in  amounts  large  enough  to  leave  a  large  excess  of  free 
chlorine,  as  shown  by  tests.  Bacteriological  analyses 
are  made  later  to  see  that  the  water  has  been  sterilized 
from  one  end  of  the  pipe  to  the  other.  After  allowing 
the  pipe  to  stand  full  for  several  days,  the  water  is 
completely  drained  out  and  the  pipe  flushed  with  fresh 
water  if  suitable  drains  are  available.  Otherwise,  the 
pipe  is  flushed  out  through  hydrants  until  tests  show 
the  water  to  be  free  from  the  chlorine  added. 
Painting  Concrete 
The  inside  surfaces  of  all  concrete  chemical-solu- 
tion tanks  are  kept  well  covered  with  a  good  grade  of 


asphalt  or  graphite  paint.  It  was  found  that  the  alum 
solution  was  dissolving  the  limestone  aggregate  and 
otherwise  decomposing  the  concrete  walls  of  the  tanks. 
Graphite  paint  seems  to  give  better  service  than 
asphalt,  the  latter  gradually  dissolving  oflf.  A  new- 
paint,  known  as  "Frost's  Kapak  Special  Acid-Resist- 
ing  Paint,"  appears  to  give  as  good  results  as  does  the  -, 
graphite  and  is  somewhat  cheaper. 

Strainer  Plate  Troubles 
TJie  mechanical  filter  at  Minneapolis  had  not  been 
in  service  sixty  days  before  breaks  occurred  in  the 
Tobin-bronze  strainer  plates.  At  first  the  breaks  were 
scattered,  but  they  became  so  frequent  that  it  was 
necessary  to  remove  all  the  centre  strainer  plates  from 
all  the  filters.  The  brass-wire  screen  that  had  been 
bolted  to  the  ridge  blocks  to  hold  the  gravel  down  be- 
came such  a  nuisance  at  this  time  that  it  was  taken 
out  altogether,  and  the  depth  of  gravel  increased  to  13 
in.,  with  a  new  size,  IJ/2  to  2  in.,  added.  The  filters 
have  washed  better  without  the  screen. 

Tests  of  the  tensile  strength  and  l)ending  of  the 
Tobin  bronze  were  made  on  strips  cut  from  plates  that 
had  failed,  but  the  tests  seemed  to  show  that  the  metal 
met  the  original  specifications.  Meanwhile  the  breaks 
continued,  and  it  became  difficult  to  keep  enough  filters 
in  service  to  supply  the  city  with  water. 

A  decision  was  made  to  redesign  the  strainer-])late 
svstem,  making  the  plates  heavier,  increasing  the  size 
of  the  holes  in  the  plates  from  1/16  to  i/Zl  in.  and  rein- 
forcing the  plates  with  bronze  ribs.  Enquiry  was 
made  of  various  users  of  naval  bronze,  and  all  agreed 
that  the  best  grade  of  Tobin  bronze  should  be  adequate 
for  the  city's  needs.  The  plates  and  bolts  were  then 
ordered  made  according  to  plans  and  specifications 
rigidly  drawn  by  the  designing  engineer  and  approved 
by  the  city  engineer,  Mr.  Cappelen. 

The  new  plates  and  bolts  were  properly  installed  in 
one  filter  unit,  and  the  filter  was  placed  in  service. 
Breaks  occurred,  and  upon  investigation  it  was  found 
that  the  bolts  in  the  centre  had  failed.  A  few  of  the 
plates  also  had  cracked. 

Carefully  tested  and  inspected  bolts  and  plates 
were  replaced  in  the  filter  and  the  filter  was  put  in 
service.  Failures  again  occurred.  Laboratory  tests 
did  not  indicate  any  weakness  in  the  metal  or  give  any 
clue  as  to  the  cause  of  the  failure. 

The  company  which  made  the  plates  and  bolts  sug- 
gested that  possibly  the  cold-working  of  the  metal  in 
making  it  into  plates  and  bolts  might  have  caused  a 
rearrangement  of  the  molecules.  It  suggested  anneal- 
ing the  metal.  The  plates  and  bolts  for  one  filter  were 
heated  in  a  furnace  to  a  cherry  red  for  one  hour,  re- 
moved, and  slowly  cooled.  These  were  then  placed  in 
a  filter  and  the  filter  put  in  service.  The  results  were 
very  gratifying,  no  breaks  occurring.  Since  equipping 
the  remaining  filters  with  annealed  plates  and  bolts 
only  a  few  scattered  failures  have  occurred.  All 
trouble  was  confined  to  Tobin  bronze,  the  Monel  metal 
plates  and  bolts  and  those  of  medium  brass  having* 
shown  no  failures. 


Error  in  Description  of  Eaton  Building 

In  the  description  of  the  twelve-storey  reinforced 
concrete  building  for  the  T.  Eaton  Company,  Toronto, 
published  in  our  issue  of  June  13,  on  page  513,  it  was 
erroneously  stated  that  the  'building  contained  10,000 
cubic  yards  of  concrete.  The  correct  vardage  is  prac- 
tically 20,000. 


June  27,  1917 

iniiiiii 


THE   CONTRACT    RECORD 


561 


Practical  Hints  for  the  Contractor 

that  may  save  him  time  and  money.     If  you  know  any  labor-saving  scheme, 
send  it  in — preferably  with  illustrations.     We  will  pay  for  all  accepted  articles. 


llliliiiiiiiiiiiiiiiii 

Revolving  Feeder  Saves   Time   in   Loading 
Small    Mixer  Without  Pivot  Hopper 

By  James  C.  Foss,  Jr. 

Till",  accDinpanying  drawing'  shows  a  nietluxl  .)i 
feeding  a  small  mixer  wliich  is  not  ccniippcd 
with  a  pivot  hoi)per,  so  as  to  eliminate  time  loss 
and  still  have  an  accurate  measurement  of  the 
aggregate.     'J"he  general  rule  is  to  feed  a  small  mixer 
with  wheelbarrows  and  measure  the  materials  hv  cali- 


ychute 


A  revolving  feeder  for  a  small  mixer  secures  accuiate  measurement 
and  saves  time  and  labor. 

brating  the  ijarrovv,  but  the  results  by  this  method,  in- 
cluding the  l)crsonal  equation  of  tired,  hurried  labor 
used  in  tilling  the  wheelbarrows,  are  sometimes  very 
far  from  the  mix  intended.  V>\  using  the  revolving- 
wheel  with  the  stone  and  sand  pockets  and  trip  latched 
doors  the  full  quantities  for  a  batch  can  'be  dumped 
simultaneously  into  the  mixer;  and,  while  this  is  being 
done,  the  opposite  empty  pockets  can  be  tilled.  The 
cement  is  introduced  by  dumping  from  bags  on  top  of 
rock  bin  as  the  rock  goes  out  the  door.  With  a  4^ 
cubic  foot  mixer  an  average  of  50  cubic  yards  of  con- 
crete can  be  poured  in  a  nine-hour  day. — Engineering 
and  CnnI  r.-irliu"-. 


Clay  and  Concrete  in  Bags  Keep  Water  Out 
of  Trench  When  Laying  Mains 

lib",  reconstruction  of  the  plant  of  the  Canadian 
Eocomotive  Company,  Ltd.,  at  Kingston,  Out., 
involved  laying  several  thousand  feet  of  10  in. 
cast  iron  pipe  in  trenches  2  ft.  4  ft.  below  water 
level.  .'\t  the  pipe  joints  the  trenches  were  enlarged  to 
permit  men  to  work  in  them.     The  pits  were  sheeted 


T 


with  boards  haviriff  openings  on  opposite  sides  for  the 
ends  of  the  pipes  with  the  spaces  around  the  pipes 
sealed  with  clay  rammed  in  against  the  sheeting,  and 
the  bottoms  of  the  pits  were  sealed  by  a  covering  of 
clay  well  rammed.  The  i)its  were  sheeted  with  Ixiards 
having  openings  on  opposite  sides  from  the  ends  of  the 
pipes,  with  the  si)aces  around  the  pipes  sealed 
clay  rammed  in  against  the  sheeting,  and  the  bott 
u{  the  pits  were  sealed  by  a  covering  of  clay  well  ram- 
med. The  pits  were  drained  by  a  pump'  or  siphon, 
which  kept  the  water  out  until  the  hub  and  spigot 
joints  could  be  poured  and  calked.  Xo  attempt  was 
made  to  keep  the  water  out  of  the  trenches  between 
these  pits. 

Special  connections  were  made  when  pipes  inter- 
sected or  had  valves  or  branches.  Here  pits  6  or  8  ft. 
square  were  excavated  and  sheeted  down  to  subgrade, 
and  the  pipes  were  brought  in  through  holes  in  the 
sheeting,  around  which  masses  of  concrete  were  placed 
on  the  outside  across  the  clearance  space  and  excluded 
ground  water.  The  bottom  of  the  pit  was  sealed  with 
a  covering  of  concrete  in  paper  bags,  rammed  until 
often  they  were  broken  open.  Leaks  frequently  de- 
veloped, and  were  stopped  by  replacing  or  reinforcing 
the  bags  two  or  three  times,  but  the  water  was  eventu- 
ally kept  down  enough  to  be  removed  by  a  siphon  and 
permit  connections  to  be  made  in  the  pits.  The  work 
was  done  under  directions  of  C.  J.  Goldmark,  New 
York,  engineer. 


Storey  Space  When  Uied  for  Gravel  Stor- 
age Eliminates  Hand  Labor 

Al'.CLKlIE.AD  of  2  X  10  in.  plank  wa-  ......d 
across  the  first  row  of  interior  columns  in  the 
first  floor  of  the  four-storey  reinforced  con- 
crete warehouse  built   recently  for    the    W. 
Heckers  .\niline  and  Chemical  Company,  Brooklyn,  by 
the  Turner  Construction  Company.     In  combination 
with  a  retaining  wall  on  a  railway  siding  along  the 


Bulkhead  and  retaining  wall  converts  ground  floor  bays  Into  gravel  bin. 

building  and  with  holes  left  in  the  floor  for  winter- 
weather  heating,  the  bulkhead  served  to  make  a  gravel 
storage  bin  of  300-yard  capacity  and  to  eliminate  hand 
labor  in  loading  the  cars  feeding  the  mixer.    The  ar- 
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rangement  is  plainly  shown  in  the  sketch,  taken  from 
Engineering'  News-Record. 

There  were  four  of  the  chutes  shown,  one  under  the 
flue  hole  in  the  centre  of  each  of  the  four  bays  across 
the  end  of  the  building.  The  gravel,  unloaded  directly 
from  cars  into  the  Ijin,  was  drawn  as  wanted  through 
these  chutes  by  gravity  into  the  cars. 


Oshawa,  Ont.,  Will  Use  Drifting  Sand 
Filters  in  its  New  Purification  Plant 

THE  town  of  Oshawa,  Ont.,  in  planning  its  new 
water  filtratjon  plant,  has  decided  to  adopt  Ran- 
some  drifting  sand  filters  of  a  type  similar  to 
those  installed  at  the  city  of  Toronto  60,000,000- 
gallons-per-day  plant.  The  adoption  of  the  drifting 
sand  filters  is  an  indication  that  the  merits  of  this  most 
modern  filtration  equipment  are  being  recognized,  and 
that  the  Toronto  experiment,  which  is  being  watched 
very  closely,  will  be  repeated  extensively  in  both  large 
and  small  municipalities. 

The  contract  for  Oshawa's  filtration  plant  has  been 
awarded  to  the  John  ver  Alehr  Engineering  Company, 
of  Toronto.  The  plant  which  they  will  design  and  con- 
struct will  have  a  capacity  of  1,200  imperial  gallons  per 
minute,  or  1.728,000  imperial  gallons  per  day  of  24 
hours.  The  scheme  consists  of  a  filter  house  building 
of  reinforced  concrete  construction,  containing  four 
filters,  each  12  ft.  square.  The  capacity  of  each  filter  is 
300  imperial  gallons  per  minute,  and  an  overload  capa- 
city is  stipulated  to  the  extent  of  20  per  cent,  over  a 
24  hour  period.  These  filters  are  of  the  Ransome 
drifting  sand  type,  the  operating  principles  of  which 
were  described  in  the  Contract  Record  of  Sept.  6,  1916. 
The  filter  house  building  also  provides  for  two  sets  of 
automatically-controlled,  coagulating  apparatus,  two 
electrically-driven  centrifugal  pumps  with  a  capacity 
of  650  imperial  gallons  per  minute  each,  as  well  as  the 
necessary  heating  and  lighting  arrangements.  Provi- 
sion is  also  made  for  storing  30  tons  of  sulphate  of 


alumina.  In  connection  with  the  filtration  outfit  a  pure 
water  storage  reserxoir  of  reinforced  concrete,  with  a 
total  capacity  of  100,000  imperial  gallons,  will  be  built. 

The  plant  is  to  be  constructed  directly  to  the  south 
of  the  present  pumping  station  supplying  the  town, 
and  is  situated  within  a  short  distance  of  the  water- 
front on  Lake  Ontario.  The  contract  calls  for  its  com- 
pletion, ready  for  operation,  by  Dec.  31,  1917.  The 
tender  sum,  as  accepted,  amounts- to  $34,060. 

The  scheme  has  been  approved  by  the  Provincial 
Board  of  Health  of  Ontario. 


New   Shaker   Gravel  Screen 

The  compact  shaker  sand-and-gra\el  screen.  18  ft. 
long,  3  ft.  2  in.  wide  and  3  ft.  8  in.  high,  shown  on  this 
page,  has  a  daily  capacity  of  400  cubic  yards.  It  is  of 
steel  construction,  self-contained  and  readily  portable, 
as  it  weighs  but  3;600  pounds  equipped  with  the  spray 
washer.     The  top,  of  2  in.  mesh,  takes  the  over  size; 


the  second  is  of  ^4  in.  mesh  ;  the  third  mesh  is  4  per 
inch,  and  is  for  rfK)fing  gravel ;  the  fourth  is  10  mesh,  for 
torpedo  sand  ;  and  the  last,  of  24  mesh,  takes  fine  sand. 
The  screens,  which  are  made  in  400  and  600-yard  units 
by  the  Excavating  and  Screening  Machinery  Company, 
operate  at  approximately  one-half  cent  per  yard  for 
power. 


Road  Work  in  Lincoln,  Ont. 

The  Council  of  Lincoln  County,  Ont.,  has  recommended 
an  expenditure  of  .$70,000  on  the  county's  road  system  this 
year. 


^^^IHJI 
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The      illustration      herewith 

^^^^^^^^^^^^^^^^^^^^^n 

shows  the  first  girls  in  Canada 

^^HH^B^B^V^^^^^^^^^^^^^^^H 

to  be  employed  in  oxy-acetylene 

yL       ^^^^H 

welding.      These   girls    are    on 
the  staff  of  the  Canadian  Aero- 
planes,  Limited,  which  is  con- 

^^BF^^ft^^MftfVBBBI^Ef^l^^H 

trolled  by  the   finperial  Muni- 

tions   Board.      The    equipment 

i    ^^^'^MK 

used  was  sup])lied  I)y  the  Car- 

ter Welding  Company,  Toron- 

^Hnt                ^^^B^K^^B^^ 

to.    The  instruction  of  the  girls 

|W'  ^j     ^M^  -^ 

II          ~    i      m  -Am   1^ 

lias    also    been    undertaken    in 

^m  1     :^m 

person  by  Mr.  Carter,  manager 
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of  this  company. 
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Plant    of    the    Laurentide    Power    Company 

Turbine  Capacity  of  120,000  Horse  Power — Transmission  at  57,000 
and    100,000    Volts— 1800    Ft.    Dam    Forms   Large   Storage    Lake 


We  illustrate  herewith  a  number  of  the  construction 
features  of  the  Laurentide  Power  Company,  Ltd.  This  com- 
pany was  organized  by  letters  patent  of  the  Dominion  of 
Canada,  with  ample  powers  for  the  development  of  water 
l)ower.  The  water  rights  include  the  ownership  of  the  orig- 
inal (jrand'Mcre  Falls,  as  well  as  the  ownership  of  two  falls 
located  higlier  up  the  river,  and  rights  for  the  location  of 
dams,  flooding  of  lands,  etc.  The  water  powers  involved  are 
all  owned  in  fee  simple  by  the  Laurenti<le  Power  Company, 
Ltd 

The  site  of  the  power  plant  is  on  the  St.  Maurice  J^iver, 
at  Grand'Mere,  P.Q.,  a  point  midway  between  Montreal  and 
Quebec,  and  some  thirty  miles  north  of  the  St.  Lawrence 
River.  The  St.  Maurice  River,  one  of  the  largest  rivers  in 
Kastern  Canada,  has  a  drainage  area  of  17,000  sciuare  miles. 
With  the  exception  of  the  power  development  of  the  Shaw- 
inigan  Water  and  Power  Company  at  Shawinigan  Falls,  eight 
miles  below  Grand'Mere,  the  development  dcscril)cd  herein 
is  the  largest  on  the  St.  Maurice  River. 

A  small  development  of  2.'),000  horse-power  has  existed 
at  Grand'Mere  for  some  thirty  years,  the  whole  power  from 
this  development  being  used  by  tlie  company  now  known  as 
the  Laurentide  Company,  Ltd.,  formerly  "Laurentide  Paper 
Company,  Ltd."  On  January  1,  1916,  the  Laurentide  Power 
Company,  Ltd.,  purchased  from  the  Laurentide  Company, 
Ltd.,  all  tlic  water  rights,  lands,  machinery,  etc.  covering  the 
water  power  and  development  at  Grand'Mere,  and  in  the  St. 
Maurice  River  above  Grand'Mere,  appertaining  to  this  de- 
velopment. 

The  development  consists  of  a  concrete  gravity  dam 
about  1,800  feet  long,  divided  into  sections.  This  dam  is 
located  along  the  crest  of  the  Grand'Mere  Falls.  The  con- 
trol of  the  water-levels  is  obtained  by  the  use  of  eighteen 
sluice  gates,  40  feet  in  length  by  18  feet  in  height,  and  oper- 
ated by  a  moveable  crane  from  the  top  of  the  dam.  These 
gate-openings,  with  certain  auxiliary  openings  in  the  power- 
house, etc.,  have  sufhcicnt  area  to  permit  of  a  maximum  flow 
of  200,000  cubic  feet  per  second,  with  a  depth  of  water  over 
the  crest  of  the  dam  of  18  feet.  The  maximum  height  of  the 
dam  is  about  60  feet.  The  dam,  power-house,  and  all  per- 
manent structures  are  located  on  solid  granite  foundations. 

Storage 

The  St.  Maurice  River  at  the  present  lime  has  a  mini- 
mum How  of  about  8,000  cubic  feet  per  second  and  a  maxi- 
mum of  175,000  cubic  feet  per  second.  When  the  storage 
works  now  being  carried  on  at  I^a  Loutre  are  completed  it  is 
anticipated  that  the  minimum  flow  will  be  increased  to  about 
15,000  cubic  feet  per  second.  The  available  head  at  Grand'- 
Mere at  low  water  is  84  feet,  and  with  this  head  the  possible 
power  development  at  Grand'Mere,  taking  into  consideration 
the  ordinary  fluctuation  of  the  load,  is  about  150,000  horse- 
power. 

C)nc  of  the  outstanding  features  of  the  development  at 
(irand'Mere  is  the  large  lake  formed  by  the  dam.  This  lake 
has  an  area  of  nearly  ten  square  miles,  and  the  back-water 
extends  for  a  distance  of  some  twenty  miles  above  the  power 
development  at  Grand'Mere;  the  large  amount  of  water  im- 
pounded by  this  lake  will  greatly  facilitate  the  economical 
use  of  the  water. 

The  power-house  building  consists  of  a  steel  frame,  with 
brick  walls,  standing  on  a  concrete  substructure  4.50  feet  long 
by  180  feet  wide.     It  is  completely  equipped  with  all  the  ma- 


chinery and  apparatus  for  .six  water-wheel  units,  and  partly 
completed  for  three  additional  units.  For  these  three  addi- 
tional units  provision  has  been  made  by  leaving  openings, 
providing  the  gates,  etc.,  in  the  bulkhead  wall,  and  building 
up  the  foundations  to  a  point  just  below  where  the  water- 
wheels  will  be  located.  The  building  is  provided  with  ample 
space  for  transformers,  oil  circuit  breakers,  high-tension  and 
low-tension  bus  bars,  etc.  The  gatehouse,  located  just  above 
and  in  the  rear  of  the  power-house,  and  covered  by  the  same 
building,  is  fully  equipped  with  gates  and  rack-operating 
mechanism. 

Turbines 
Water-wheels  and  auxiliary  machinery  were  manufac- 
tured and  installed  by  the  1.  P.  Morris  Company.  The  tur- 
bines are  of  the  vertical  shaft,  single  runner  type,  installed  in 
scroll  cas  and  draft  tube,  moulded  in  the  substructure.  The 
turbines  are  rated  at  20,000  horse-power  each  under  a  head  of 
78  feet,  and  operating  at  a  speed  of  120  revolutions  per  min- 
ute. These  machines  are  controlled  by  automatic  Lombard 
governors,  provided  with  electrical  devices  for  regulating  the 
speed  from  switchboard. 

Generators,  Etc. 

Th<r  six-generators  are  vertical  units  of  16,400  kv.a.  capa- 
city, three-phase,  operating  at  6,600  volts,  60  cycles.  Each 
generator  is  equipped  with  its  own  exciter  machine.  Below 
the  exciter  and  above  the  rotor  of  the  generator  is  a  thrust 
bearing  of  the  Kingsbury  type,  the  whole  load  being  carried 
on  a  film  of  oil.  The  electric  current  on  leaving  the  gener- 
ators passes  through  oil  switches  mounted  on  a  gallery  just 
behind  the  generators,  and  from  that  point  to  the  low  tension 
buses  through  to  the  transformer  room,  where  are  located 
three  9,000  kw.  transformers,  which  change  the  voltage  from 
6,600  to  100,000  volts.  At  this  voltage  power  is  transmitted 
to  Shawinigan  Falls,  where  it  is  fed  into  the  system  of  the 
Shawinigan  Company.  An  additional  bank  of  three  9,000  kw. 
transformers  is  now  being  installed.  .Another  bank  consist- 
ing of  three  5.000  kw.  transformers,  changes  the  voltage  from 
6,600  to  57,000  volts,  at  which  voltage  it  I.;  truisniiit.-.t  !.,  n,,^- 
bec.  Three  Rivers,  and  other  points 

The  usual  equipment  of  lightning  arnsters.  aiiiomatic 
relays  etc.,  is  provided.  In  order  to  provide  against  failure 
of  the  direct  connected  exciters  two  motor-generator  sets  are 
installed,  which  can  be  used  in  case  of  necessity.  The  switch- 
board or  control  room  is  located  at  the  top  of  the  building, 
in  the  west  end,  where  the  control  of  the  entire  station  is  cen- 
tralized. The  six  generators,  with  switching  equipment  and 
Tirrill  regulator,  circuit  breakers  (reactance  type  "C"),  re- 
sistance coils,  etc.,  were  supplied  by  the  Canadian  Westing- 
house  Company. 

The  Illustrations 

I  he  illustrations  herewith,  which  wc  reproduce  through 
the  kindness  o^  the  Laurentide  Power  Company,  show  the 
main  features  of  the  work..  Fig.  1  is  a  general  view  of  the 
plant,  discharge  side;  Fig.  2  shows  a  cross-section  plan  of  the 
power  house;  Fig.  3  shows  a  closer  view  of  the  intake  side: 
Fig.  4.  the  dam  and  regulating  gates  at  Grand'Mere;  Fig.  i. 
generator  room:  and  Fig.  6,  the  switchboard  room. 

On  January  1.  1916.  contracts  were  entered  into  with  the 
Laurentide   Company.   Ltd.,  and  the  Shawinigan   Water  and 
Power  Company  for  taking  the  entire  output  of  the  Lauren- 
tide Power  Company.     Under  these  contracts  the  purchasing 
(Concluded  on  wigc  3671 
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Fig.  1 — Plant  of  Laurentide  Power  Company,  Limited 


Fig.  2 — Cross  Section  Plan  of  Power  Station 
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Fig.  3 — Upstream  View  of  Power  House 


Kig.  4 — Regulating  Gates  on  Uam.  Giand  Merc 
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Fig.   5 — Generating   Room — Power    House 
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Fig.   6 — Switchboard   Control   Room — Power    House 
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PJant  of  the  Laurentide  Power  Company 

(Concluded  from  page  563) 
coniipanies  take  delivery  of  the  power  in  the  station  of  the 
power  company,  thereby  relieving  the  power  company  of  any 
expense  in  connection  with  the  construction  of  transmission 
lines,  etc.  At  the  present  time  these  contracts  are  in  force  to 
the  extent  of  ari.OOO  horse-power  delivered  to  the  Laurentide 
Company,  and  ;iO,000  h(jrse-power  to  the  Shawinigan  Com- 
pany, a  total  of  55,000  horse-power.  This  amount  will  in- 
crease steadily  so  that  by  the  middle  of  1918  the  Laurentide 
Power  Company  will  be  delivering  at  least  75,000  horse- 
power, and  after  that  date  it  is  expected  the  load  will  increase 
rapidly  to  the  full  amount  of  125,000  horse-power. 

The   T^aurentidc   Power  C'ompany  has  made  an  arrange- 


ment with  the  Shawinigan  Water  and  Power  Company  by 
which  the  latter  company  undertakes  the  operation  of  the 
power  plant,  thereby  giving  to  the  Laurentide  Power  Com- 
pany the  wid^  experience  of  the  Shawinigan  company,  as 
well  as  any  necessary  assistance  from  its  engineering  staff, 
which  may  be  required  in  connection  with  the  operation  of 
the  plant.  The  ownership  of  the  Laurentide  Power  Com- 
pany is  vested  largely  in  the  laurentide  Company  and  the 
Shawinigan  Water  and  Power  Company. 

The  fundamental  conditions  for  a  successful  hydro-elec- 
tric development  are  clearly  at  hand  at  the  plant  of  the  Laur- 
entide Power  Company,  i.e.,  moderate  capital  cost,  an  ample 
supply  of  water,  a  practically  constant  head,  and  a  plant  built 

on  the  most  modern  designs  and  fotmdod  fm  solid  rock. 


Conservation  and  Increase  of  Our  Domestic 
and  Overseas  Trade  is  Urged 


Senator  Frederic  Nicholls,  speaking  to  the  debate  on 
"Conservation  of  Canadian  Trade,"  in  the  Senate  on  June  5, 
oflfered  the  following  resolution: 

That  in  the  opinion  of  this  Honourable  House,  it  is  ex- 
pedient to  appoint  a  committee  to  inquire  into  and  report  up- 
on the  best  method  or  methods  of  conserving  and  increasing 
our  domestic  and  overseas  trade  to  the  end  that  our  present 
prosperity  may  not  unduly  suffer  when  the  stimulus  resulting 
from  orders  for  munitions  and  other  war  supplies  is  removed, 
and  that  the  committee  consist  of  Hon.  Messrs.  Beaubien, 
Edwards,  McLennan,   Dandurand,   Gillmor  and  the  mover. 

Senator  Nicliolls  said  in  part:  "Presently  this  country  is, 
notwithstanding  the  war,  but  rather  as  a  result  of  the  war, 
experiencing  a  period  of  great  prosperity.  Prior  to  the  com- 
mencement of  the  war  Canada  borrowed  about  three  hun- 
dred million  dollars  each  year  from  Great  Britain,  partly 
to  pay  interest  on  debts  already  contracted,  and  partly  to 
develop  our  resources  and  for  industrial  investments.  When 
llie  tocsin  of  war  first  sounded  this  source  of  supply  was 
shut  off  immediately.  For  a  short  period  trade  and  finance 
were  severely  disorganized,  but  the  recovery  was  not  long 
delayed,  and  our  recent  trade  returns — and  figures  in  the 
final  analysis  are  what  count — almost  surpass  belief.  Quoting 
from  the  recent  Budget  speech  of  the  Honourable  the  Min- 
ister of  Finance.  I  may  point  out  that  during  the  first  year 
of  the  war  the  revenue  from  all  sources  wms  about  $130,- 
000,000;  it  rose  during  the  second  year  to  $170,000,000;  but 
for  the  year  ended  the  31st  March  last  the  revenue  increased 
to  $233,000,000.  Our  total  war  outlay  since  the  beginning 
of  hostilities  is  over  $(iOO,()00,000,  and  is  constantly  increasing, 
and  this  expenditure  has  been  met  partly  from  revenue  and 
partly  from  the  proceeds  of  domestic  loans,  which  have  ag- 
gregated $350,000,000;  and  in  addition  our  chartered  banks 
have  loaned  to  the  Imperial  Treasury  over  $150,000,000  to 
meet  its  commitments  for  munitions  and  supplies  purchased 
in  Canada. 

Large  Munition  Orders 
"It  should  be  remembered,  however,  that  a  very  large 
proportion  of  <iur  prosperity  is  the  result  of  extraordinary 
orders  for  w;ir  materials  and  supplies,  amounting  to  vast 
sums,  some  estimate  of  which  may  be  realized  When  I  cite 
the  fact  that  orders  received  by  the  Imperial  Munitions  Board 
alone  amount  at  this  time,  in  round  figures,  to  about  one  bil- 
lion dollars,  and  that  of  this  sum  about  six  hundred  million 
dollars  has  already  been  disbursed  to  manufacturers  in  pay- 
ment for  munitions,  and  that  engaged  in  this  manufacture, 
directly  and  indirectly,  there  are  over  250.000  workers.    Fur- 


ther vast  sums  have  also  been  paid  out  in  the  purchase  of 
grain  and  other  farm  products,  machinery,  clothing,  woollens, 
and  an  infinite  variety  of  Canadian  natural  and  manufactured 
products.  It  is  because  of  this  that  my  resolution  draws 
attention  to  the  absolute  necessity  of  some  action  being  taken 
to  minimize,  if  at  all  possible,  the  sad  check  this  country 
will  receive  when  this  source  of  income  fails  us.  ? 

"After  the  war  ceases  there  will  certainly  be  a  period  of 
disorganization,  when  the  balance  of  trade,  which  for  some 
time  past  has  flowed  steadily  in  our  favor,  will  commence 
to  recede.  The  countries  now  at  war,  however,  particularly 
those  that  have  been  devastated  in  Furope,  will  require  to 
expend  immense  sums  in  reconstruction,  and  will  become 
customers  of  those  countries  which  arc  most  ready  to  supply 
the  requirements  promptly  and  at  a  reasonable  price.  In 
this  country  we  have  had  little  experience  in  either  looking 
for  or  catering  to  an  export  trade,  and  if  we  desire  to  share 
in  the  volutne  of  business  that  will  be  offering  overseas 
we  can  make  our  preparations  none  too  soon. 

"Admitting  that  Germany  in  the  past  has  built  up  her 
vast  foreign  trade  largely  through  the  help  of  the  State,  and 
admitting,  as  intimated  by  Sir  Robert  Borden,  that  Sute 
aid  will  be  extended  at  even  greater  lengths  after  the  con- 
clusion of  the  war,  it  behooves  us  to  consider  whether  we 
in  Canada  will  leave  to  the  individual  the  development  of  the 
foreign  trade  that  might  naturally  accrue  to  Canada,  or 
whether  the  government  of  this  country  will,  in  some  form, 
undertake  to  assist  in  the  development. 

"Alexander  Behr,  vice-president  of  the  Russian  Chamber 
of  Commerce,  Moscow,  in  an  article  in  the  Journal  of  the 
Russian  .American  Chamber  of  Commerce,  makes  the  claim 
that: 

Germany's  great  increase  in  foreign  ii.,,.v  ,.,.  ,..  ,,,i  i.nn 
of  the  war  was  due,  more  than  to  any  other  factor,  to:  first, 
the  co-operation  between  her  business  men  and  her  govern- 
ment; and  second,  the  foresight  and  liberal  methods  of  her 
bankers.  Her  banking  facilities  were  shaped  to  suit  condi- 
tions abroad,  and  her  bankers  came  into  direct  and  close  con- 
tact with  the  peoi)le  whose  trade  was  sought.  Credit  condi- 
tions were  studied  at  close  quarters,  and  business  was  done 
through  the  banks. 

Banking  System  at  Fault 
"Next  to  intelligent  assistance  from  the  state  it  is  obvious 
that  in  foreign  trade  the  question  of  credit  is  the  most  im- 
portant item,  and  in  Canada  our  banking  system  does  not 
tend  to  encourage  the  granting  of  credit  for  foreign  exports 
other  than  on  bills  of  exchange  drawn  against  actual  ship- 
ments, or  commodities  in  elevators  or  warehouses.     It  is  no 
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criticism  of  the  banks  to  draw  attention  to  the  fact  that  pro- 
vision has  not  been  made  for  a  specific  department  for  grant- 
ing credits  against  exports  of  manufactured  goods,  for  until 
now  the  necessity  has  not  been  urgent,  and  our  manufac- 
turers had  not,  prior  to  the  war,  developed  to  the  extent  that 
they  were  in  a  position  to  cater  to  the  world's  markets. 

"Since  the  war,  as  1  have  pointed  out,  we  have  manufac- 
tured and  shipped  upwards  of  six  hundred  million  dollars' 
worth  of  munitions  alone,  and  I  venture  to  say  that  the  pro- 
duction of  munitions  is  the  most  intricate,  the  most  delicate, 
and  the  most  precise  class  of  manufacture  that  could  be 
undertaken.  It  was  an  entirely  new  industry  to  Canada, 
and  it  is  a  credit  to  Canadian  industry  that  in  such  a  short 
time  so  many  existing  factories  were  reorganized  and  new 
ones  established  that  have  turned  out  such  an  immense 
quantity  of  munitions,  and  thereby  brought  to  Canada  so 
large  a  sum  as  six  hundred  million  dollars  for  munitions  alone. 
If  the  manufacturers,  when  the  need  arose,  were  able  to 
accomplish  such  results  I  take  it  that  they  would  be  equally 
resourceful  in  manufacturing  many  other  lines  of  goods  for 
export  that  will  be  required  by  the  European  countries,  we 
hope  at  no  late  date;  but  in  order  to  bring  this  about  some 
systematic  method  of  state  aid  will  have  to  be  adopted. 

Finance  Committee  Report 

"That  assistance  in  some  form  is  necessary  is  not  to 
be  wondered  at  when  we  consider  that  even  in  Great  Britain 
they  have  felt  the  necessity  of  grappling  with  the  same  prob- 
lem. It  has  been  admitted  that  the  German  national  system 
of  manufacturing  for  export,  and  system  of  banking  facili- 
ties for  export  trade,  were  far  in  advance  of  those  which 
obtained  in  Great  Britain,  and  having  these  facts  in  view  the 
British  Government  appointed  a  committee  known  as  "The 
Committee  on  the  Financial  Facilities  for  Trade."  A  per- 
usal of  their  report  to  the  British  Board  of  Trade  is  most 
illuminating.  It  is  too  voluminous  to  quote  in  extenso,  but  I 
bespeak  your  indulgence  in  quoting  one  or  two  of  the  salient 
clauses,  one  of  which  says: 

We  recognize  that  the  British  manufacturers  may  be  fre- 
quently in  want  of  finance  of  a  kind  which  a  British  joint 
stock  bank  with  liabilities  could  not  prudently  provide,  where- 
as the  German  banks  in  particular  seem  to  be  able  to  afford 
special  assistance  at  the  inception  of  undertakings  of  the  most 
varied  description,  and  to  have  laid  themselves  out  for  stimu- 
lating and  promoting  and  to  carrying  them  through  to  com- 
pletion. We  conclude  therefore  that  there  is  ample  room  for 
an  institution  which,  while  not  interfering  unduly  with  the 
ordinary  business  done  by  British  joint  stock  banks,  by  col- 
onial banks,  and  by  British  foreign  banks  and  banking  houses, 
may  be  able  to  assist  British  interests  in  a  manner  that  is  not 
possible  under  existing  conditions. 

"The  report  further  recommended  that  the  main  features 
of  the  Trade  Bank  should  be  as  follows: 

It  should  not  accept  deposits  at  call  or  at  notice. 

It  should  open  only  current  accounts  for  parties  who  pro- 
pose to  make  use  of  the  overseas  facilities  which  it  would 
afford. 

It  should  have  a  foreign  exchange  department  where 
special  facilities  might  be  afforded  for  dealing  in  bills  in 
foreign  currency. 

It  should  open  a  credit  department  for  issuing  of  credits 
to  parties  at  home  and  abroad. 

It  should   inaugurate  an   information   bureau. 

Where  desirable  it  should  co-operate  with  the  merchant 
or  manufacturer,  and  possibly  accept  risks  upon  joint  account. 

It  should  become  a  centre  for  syndicate  operations,  avail- 
ing itself  of  the  special  knowledge  which  it  will  possess 
through   its   information   bureau. 

It  should  receive  government  assistance. 

British  Government  Favorably  Impressed 

"This  report  was  not  only  seriously,  but  most  favorably 
received  by  the  Government,  and,  really  at  their  suggestion, 
a  British  Export  Bank,  to  be  known  as  the  British  Trade 
Corporation,  was  promoted,  and   I   have  just  received  from 


Sir  Albert  Stanley,  of  the  British  Board  of  Trade,  which 
is  a  department  of  the  Government,  a  copy  of  the  petition 
of  the  promoters,  deed  of  settlement,  and  the  royal  charter 
of  incorporation. 

"Now,  I  think  I  have  shown  you  that  the  great  develop- 
ment of  German  trade  abroad  was  brought  about  in  a  com- 
paratively short  time  by  an  intelligent  system  of  state  aid, 
and  by  a  system  of  banking  specially  developed  for  the  pro- 
motion and  extension  of  foreign  trade.  I  have  also  shown 
that  some  of  the  keenest  business  men  in  England,  members 
of  a  committee  appointed  by  the  British  Government,  have 
arrived  at  the  conclusion  that  the  only  way  for  the  British 
manufacturer  to  successfully  compete  after  the  -war  in  for- 
eign markets  is  to  adopt  a  system  somewhat  similar  to  the 
German  system,  and  their  recommendations  have  been  ap- 
proved by  the  Government,  and  a  royal  charter  granted  to  a 
British  trade  corporation,  sympathetically  in  alliance  with  the 
Government,  and  with  an  initial  capital  of  ten  million  pounds 
sterling. 

"It  is  not  my  purpose  to  urge  any  definite  line  of  policy, 
but  I  do  urge  that  a  committee  of  the  House  be  appointed  so 
that  this  important  matter  may  be  given  serious  considera- 
tion with  the  hope  that  after  the  evidence  of  those  in  this 
country  best  qualified  to  advise  in  this  matter  has  been  heard 
it  may  be  possible  to  formulate  some  plan  that  may  measur- 
ably attain  a  result  so  greatly  to  be  desired. 

A  Trade  Bureau 

"It  is  a  question  whether  it  would  be,  or  would  not  be, 
too  radical  a  proposition  for  the  Government  to  consider  es- 
tablishing a  trade  bureau,  or  a  department,  which  would  actu- 
ally sell  Canadian  products  in  foreign  markets  and  distribute 
the  orders  received  amongst  Canadian  producers  of  natural 
and  manufactured  goods.  Such  a  plan  to  my  mind  has  much 
to  recom.mend  it.  A  government  department  as  sales  agent 
would  carry  more  weight  than  an  individual  or  corporate  body 
could.  It  would  also  be  able  to  finance  trade  credit  on- a  much 
lower  basis  of  interest,  and  thereby  create  a  trade  that  it 
would  be  impossible  for  the  individual  to  develop.  The  proof 
that  such  a  plan  is  feasible  is  at  hand.  The  Imperial  Muni- 
tions Board  is  a  department  of  the  British  Government  and 
has  practically  sold  to  that  Government  hundreds  of  millions 
of  dollars  worth  of  munitions  in  bulk,  and  have  distributed 
this  vast  volume  of  trade  amongst  hundreds  of  Canadian 
firms,  thereby  saving  the  country  from  a  period  of  depression 
when  normal  trade  was  dormant,  affording  profitable  em- 
ployment to  thousands  of  men  and  women,  who  otherwise 
might  have  been  a  charge  on  the  community.  For  further 
proof  the  War  Purchasing  Commission,  a  department  of  the 
British  Government,  may  be  cited,  where  we  have  millions 
of  dollars  worth  of  Canadian  products  sold  to  allied  nations, 
and  the  orders  distributed  broadcast  to  people  who  of  their 
own  initative  would  never  have  sold  to  a  foreign  market. 
Constructive  Statesmanship 

"When  the  war  ends  we  run  great  danger  of  a  panic 
through  disorganized  trade  conditions,  unless  the  government 
lends  a  helping  hand.  Hundreds  of  millions  of  dollars  have 
been  spent  in  the  construction  of  canals  and  the  develop- 
ment of  our  waterways,  and  we  are  to  be  called  upon  to 
advance  millions  for  the  construction  of  good  roads,  but  of 
what  advantage  are  these  public  works  unless  an  expanding 
trade  calls  for  their  utilization.  A  few  millions  to  risk  in 
the  development  of  trade  is  not  too  much  to  expect  from  a 
government  that  has  always  stood  for  constructive  states 
manship." 


Lieut.  Fred  Clarke,  who  for  the  past  few  years  has  been 
connected  with  the  contracting  firm  of  Grant,  Smith  &  Mc- 
Donnell, of  Vancouver,  is  now  organizing  a  railroad  con- 
struction draft  for  overseas  duty. 
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Mainly  Constructional 

EMt  and  West— From  Coast  to  Coast 


The  Military  Hospital  Coniniission,  according  to  report, 
has  a  scheme  under  way  for  the  erection  of  a  $30(),00()  hospital 
in  London,  Ont.,  for  that  military  district.  The  Ontario 
Government  is  to  be  asked  for  a  Krant  of  twenty  acres  from 
property  of  the  London  Hospital  for  the  Insane,  fronting  on 
Dundas  Street. 

It  is  possible  that  the  Hloor  Street  viaduct,  Toronto,  may 
bo  completed  and  ready  for  traffic  before  winter  sets  in  this 
year.  Works  Commissioner  Harris  has  been  instructed  to  con- 
fer with  the  contractors  with  a  view  to  obtaining  their  con- 
sent to  allow  the  city  to  proceed  with  the  pavemeni  roncur- 
rently  with  the  progress  of  construction. 

The  Toronto  Board  of  Control  recently  received  from  the 
I'arks  Commission  and  the  works  commissioner  the  plans  for 
the  reclamation  work  proposed  to  be  undertaken  this  year  by 
the  Harbor  Commission  at  the  western  channel,  Island  Park, 
Hanlan's  Point,  and  Keele  Street,  the  total  estimated  expen- 
diture  amounting  to  $:i67,400. 

At  the  last  meeting  of  the  Town  Council  of  Lindsay, 
Ont.,  Mr.  Oliver  Smith,  the  town  engineer,  presented  a  report, 
prepared  by  James,  Loudon  &  Hertzberg,  of  Toronto,  on  the 
location  and  size  of  the  proposed  storm  sewer  to  drain  the 
Dominion  Arsenal  area.  It  is  proposed  to  build  a  sewer,  be- 
ginning with  a  ;iO-inch  diameter  and  finishing  with  a  48-inch 
diameter,  on  Albert  Street  and  Mell)Ourne  Street.  The  total 
length  of  sewer  is  about  2,K0()  feet. 

The  Canadian  Leonard  Construction  Co.  are  taking  rapid 
steps  in  preparation  for  the  erection  of  the  new  Quaker  Oats 
plant  at  Peterboro,  Ont.,  which  is  to  be  put  under  way  very 
shortly.  A  tower  for  the  elevation  of  concrete  is  being  built, 
and  will  first  be  used  in  the  construction  of  18  new  concrete 
silos  for  the  storage  of  grain.  These  silos  will  be  similar  to 
those  which  were  previously  in  use  and  which  escaped  the 
fire.  The  demolition  of  the  six-storey  warehouse  is  pro- 
ceeding. The  rear  portion  was  levelled  by  blasting,  and  the 
front  end  is  being  taken  down  from  the  top.  It  is  the  inten- 
tion of  the  company  to  have  the  eight-storey  liuilding,  com- 
prising the  main  portion  of  the  plant,  up  by  Christmas,  to- 
getlier  witli  the  new  battery  of  grain  storage  elevators.  A 
large  boarding  and  rooming  house  for  accommodatinir  tlie 
men  is  nearing  completion. 

linprovements  in  London.  Ont.,  and  London  district  that 
will  cost  over  .$:i()0,000,  it  is  stated,  will  be  undertaken  imme- 
diately by  the  C.P.R.  The  work  will  l)e  rushed,  so  that  by 
fall  the  company  will  he  in  a  position  to  put  its  newest  and 
largest  locomotives  on  the  lines  between  Windsor  and  To- 
ronto to  handle  what  is  expected  to  be  the  greatest  business 
on  record.  More  than  $300,000  will  be  expended  between 
London  and  Toronto  in  rebuilding  the  bridges,  so  that  they 
will  carry  the  heavier  trains,  and  all  the  principal  si<lings  in 
the  district  are  to  he  enlarged,  so  that  they  will  accommodate 
longer  trains.  The  entire  system  ln-tween  London  and  Wind- 
sor will  be  reliallasted  this  summer,  at  a  cost  of  $75,000.  The 
station  at  London  is  to  be  remodelled  and  larger  express  and 
l)aggage  rooms  built  and  a  new  lunch  room  installed.  These 
improvements,  together  with  new  heating,  etc..  will  cost  over 
$10,000. 

Tile  delegation  from  the  North  Vancouver  district,  which 
ncently  visited  Ottawa  to  present  their  claims  regarding  tho 
natiimalization  of  Vancouver  harbor  and  government  ai<l  for 
the  construction  of  a  dry-dock,  were  informed  by  Hon.  R. 
Rogers,  Minister  of   Public  Works,  that  the   Dominion  sub- 


sidy in  connection  with  dry-dock  work  was  open  to  the  first 
company  which  could  comply  with  the  government's  require- 
ments. The  Minister  also  stated  that  he  proposed  bringinK 
in  a  bill  to  increase  the  subsidy  for  a  first-class  dock  to  4'/i 
per  cent.  It  is  now  reported  that  the  Peter  Lyall  &  Sons 
Construction  Company,  of  Montreal,  are  likely  to  take  ad- 
vantage of  the  government  assistance,  and  that  they  have 
secured  an  option  for  the  purchase  of  the  new  Wallace  ship- 
yards No.  2  and  the  Fell  property  adjoining.  It  is  understood 
that  the  plans  under  consideration  include  not  only  a  con- 
siderable enlargement  of  the  present  shipyards,  but  later  the 
construction  of  a  large  dry-dock  on  the  adjoining  foreshore. 

The  Sarnia  Builders'  Exchange  has  taken  out  letters  pat- 
ent of  incorporation  under  the  Ontario  Companies  Act,  with- 
out share  capital.  The  objects  of  the  exchange,  as  set  forth 
under  their  incorporation,  arc  as  follows:  To  promote  and 
protect  the  interests  of  those  engaged  in  the  various  trades 
and  occupations  connected  with  the  construction  and  erection 
of  buildings  in  the  County  of  Lambton,  and  especially  in  the 
city  of  Sarnia;  to  establish  and  maintain  uniformity  in  com- 
mercial usages  relating  to  building  and  building  trades;  to 
secure  and  furnish  to  its  members  information  on  matters 
pertaining  to  their  business  interests;  to  prevent,  as  far  as 
possible,  and  to  adjust  difficulties  and  misunderstanding  in 
relation  to  said  occupations;  to  inculcate  just  and  equitable 
principles,  and  to  promote  good  feeling  and  harmony  amongst 
those  engaged  in  the  various  building  trades  and  other  kin- 
dred trades.  The  provisional  directors  of  the  exchange  arc 
George  A.  C.  Andrew  and  James  Harrison  Shanks,  builders: 
Norris  Elgin  Gibb  and  John  EInor,  carpenters;  Joseph  Gra- 
velle,  painter;  John  McGibbon.  lumber  merchant;  and  Harry 
Bailey  Fenton,  manufacturer,  all  of  the  city  of  Sarnia.  Active 
steps  will  be  taken  at  once  to  provide  more  houses  in  the  city. 
and  it  is  the  intention  of  the  association  to  canvass  the  city  in 
the  endeavor  to  obtain  stock  subscriptions  for  approximately 
$100,000  to  be  used  in  the  erection  of  workingmen's  homes. 
The  exchange  would  finance  the  construction  of  homes  tu 
reliable  parties,  the  cost  to  he  paid  in  regular  monthly  instal- 
ments, aci-ordinij  to  the  tentative  plan  proi-.'-.i  .it  a  recent 
meeting. 


Personals 

Mr.  S.  B.  Bennett,  formerly  municipal  engineer  of  South 
Vancouver,  has  been  appointed  principal  of  engineering  and 
allied  trades  at  the  Winnipeg  college  for  returned  soldiers. 

Major  E.  G.  M.  Cape,  president  of  E.  G.  M.  Cape,  Ltd.. 
general  contractors,  Montreal,  is  among  the  officers  returned 
to  Canada  from  the  front  on  sick  leave.  Major  Cape  was  re- 
cently wounded. 

John  D.  Galloway,  assistant  mineralogist  in  the  Depart- 
ment of  Mines  at  Victoria  for  several  years,  has  been  appoint- 
ed engineer  for  the  Northeastern  Mineral  Survey  District, 
which  embraces  the  old  mining  divisions  of  Omineca,  Peace 
River.  Cariboo,  and  Quesnel.  Mr.  Galloway,  whose  head- 
quarters will  be  at  Hazellon.  is  a  graduate  of  McGill  Lniver- 
sity.  The  new  mining  act  divides  the  province  into  six  dis- 
tricts, each  to  be  in  charge  of  a  qualified  engineer,  but  it  is 
thought  no  further  appointments  will  be  made  for  some  time. 

Mr.  Frank  H.  Crockard  has  been  elected  president  of  the 
Nova  Scotia  Steel  and  Coal  Company,  in  succession  to  Col.  T. 
Cantley.  who  becomes  president  of  the  board  of  dir. 
Mr.  Crockard  was  fornjcrly  vice-president  of  the  Ten: 
Coal,  Iron,  and  Railroad  Company,  in  active  charge  of  con- 
struction and  co-operation.  This  concern  is  a  subsidiary  of 
the  L'nited  States  Steel  Corporation.  Mr.  Crockard.  it  is 
officially  announced,  intends  to  devote  his  time  to  developing 
plans  for  the  enlargement  of  the  company's  steel  and  coal- 
producing  capacity.  This  expansion  will  be  confined  to  .New- 
foundland and  Canada. 
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Dealers  in  Building  Supplies 


Waterworks,  Sewerage   and 
Roadways 

Copper  Cliff,  Sask. 

The  Canadian  Copper  Company  will 
purchase  cement,  brick,' asbestos  roofing, 
two  or  three  centrifugal  pumps  and  pipes 
in  connection  with  the  erection  of  their 
$30,000   sewage   pumping    station. 

East  Oxford  Township,  Ont. 

Township  Council  contemplate  road 
repairs,  culvert  repairs  and  new  bridge. 
Clerk,  J.   G.  Jackson,   Oxford   Centre. 

Edmundston,  N.B. 

Town  Council  contemplate  addition  to 
aqueduct,  sewage,  and  electric  system.-;, 
costing  $75,000. 

l,iri.dsay,  Ont. 

The  town  proposes  to  build  a  sewer, 
beginning  with  a  ,30-inch  diameter  and 
finishing  with  a  48-inch  diameter  on  Al- 
liert  and  Melbourne  Streets.  Total  length 
3.800  feet.  Jaines,  Louden  &  Hertzberg, 
Toronto,  consulting  engineers. 

London,  Ont. 

The  Utilities  Commission  contemplate 
water  extension.  Chairman,  E.  V.  Bu- 
chanan. 

Montreal,  Que. 

The  Board  of  Control  will  purchase 
brick  for  construction  of  sewers. 

Oil  Springs,  Ont. 

Town  Council  contemplate  drainage 
repairs.  Councillors,  Dewar  and  Hutch- 
inson. 

Warwick  Township,  Ont. 

Town.ship  Council  contemplate  drain- 
age work.  Secretary-treasurer,  N.  Her- 
bert, Watford. 

Weston,  Ont. 

I'lans  are  being  prepared  by  the  con- 
sulting engineers,  James,  Loudon  and 
Hertzberg,  and  tenders  will  be  called 
in  the  near  future  for  a  reinforced  con- 
crete intake  crib,  concrete  dividing  wall 
in  the  sedimentation  basin,  and  for  lin- 
ing the  basin  with  concrete. 

CONTRACTS  AWARDED 

East  Wawanosh,  Ont. 

Mr.  Logan,  care  of  Clerk,  A.  Porter- 
field,  Belgrave,  has  general  contract  for 
drainage  system  for  the  Township  Coun- 


Marieville,  Que. 

Mr.  Coderre,  St.  Eusebe,  has  general 
contract  for  cement  walks  costing  $10,- 
000,  for  the  city. 


Railroads,  Bridges  and  Wharves 

Benmiller,  Ont. 

Plans  and  specifications  at  office  of 
the  clerk,  R.  Mcllwain,  Nile,  who  will 
receive  tenders  until  June  30  for  the 
construction    of    two    cement    abutments 


for   Pfrimmer   Bridge   for  the  Township 
of  Colborne. 

Florenceville,  N.B. 

Ten\lers  received  at  the  Department 
of  Public  Works,  Provincial  Govern- 
ment, until  noon,  July  4,  for  the  con- 
struction of  a  steel  bridge,  1  span,  56  feet 
long,  concrete  piers  and  abutments. 
Plans  and  specifications  at  the  Depa'-t- 
ment  of  Public  Works.  Minister,  P.  J. 
Veniot. 

Kingston,   Ont. 

Tenders  received  until  July  16  for  the 
reconstruction  of  part  of  the  cribwork 
wharves  at  entrance  to  dry  dock  for 
the  Department  of  Public  Works,  Do- 
minion Government.  Plans  and  specifi- 
cations at  office  of  District  Engineer, 
Equity  Bldg.,  Toronto,  and  Postmaster, 
Kingston.  Secretary.  R.  C.  Desrochers, 
Ottawa. 

London,  Ont. 

London  &  Port  Stanley  Railway  Board 
contemplate  construction  of  sidings. 
Secretary-treasurer.  Lt.-Col.  Spittal. 
Peoples   Building  Company. 

Moncton,  N.B. 

Tenders  have  been  received  for  the 
erection  of  bridges,  substructures  and 
concrete  culverts  on  the  Intercolonial 
Railway  for  the  Departinent  of  Railways 
&   Canals,   Dominion   Government. 

CONTRACTS  AWARDED 

Metcalfe  Township,  Ont. 

R.  Waltham,  care  of  Township  Clerk, 
Harry  Thoinpson,  Kerwood,  has  the  gen- 
eral contract  for  two  reinforced  concrete 
bridges    for    the    Township    Council. 

,  Newbury,  Ont. 

McPherson  &  Clerk,  Glencoe.  have 
general  contract  for  station  and  freight 
sheds,  costing  $.5,000,  for  the  Grand 
Trunk  Railway,  head  office.  Montreal. 

Potton  Township,  Que. 

Alex.  Pellerin,  Farnham.  has  the  gen- 
eral contract  and  McKinnon,  Holmes  & 
Co.,  Sherbrooke,  the  steel  contract  for 
$3,900  concrete  and  steel  bridge  for  the 
Township   Council. 

St.  Ulric,  Que. 

O.  H.  Morin.  Sandy  Bay,  has  genera! 
contract  and  will  sub-let  steel  for  $8,756 
concrete  and  steel  bridge  for  the  Muni- 
cipal  Council. 

Wellington  County,  Ont. 

The  County  Council  have  awarded  the 
contracts  for  bridges  as  follows: — E.  Si- 
mons, Drayton,  one;  C.  Smith,  Hillbury, 
two;    Mallini    &   Langdon,    Fergus,    two. 

West  St.  John,  N.B. 

Crant  &  Home.  B.^^./V.  Building,  have 
general  contract  for  $15,000  engine  shed 
for  the  Canadian  Pacific  Railway,  head 
office,  Montreal,  and  are  in  the  market 
for  cement,  lumlio-.-.  ;ind  met^I  lath. 


Public  Buildings,  Churches 
and  Schools 

Campbellford,  Ont. 

The  Town  Council  have  decided  to  go 
ahead  with  installation  of  modern 
plumbing  for  the  Public  and  High  School 
and  to  lay  a  sewer  to  the  River.  Plans 
are  being  prepared  and  tenders  will  be 
called  in  the  near  future.  James,  Lou- 
don and  Hertzberg  are  the  engineers  re- 
tained by  the  town. 

Cardston,  Alta. 

Tenders  are  being  received  by  the 
chairman  of  the  building  committee,  Wil- 
liam Duce,  I-"irst  .■\venue  E..  for  the  erec- 
tion of  a  $20,000  brick  and  cement  church. 
Plans  and  specifications  with  H.  D.  Fol- 
som,  First  Street  N. 

Hamilton,  Ont. 

h^benezer  Hall,  Barton  and  Ruth  Sts.. 
contemplates   erection    of   a   church. 

Kentville,  N.S. 

Tenders  received  by  the  commissioner. 
Hon.  E.  H.  .Armstrong,  Halifax,  until 
noon,  June  30,  for  the  erection  of  an  in- 
firmary for  the  Provincial  Government. 
Pliins  and  specifications  at  office  of  the 
commissioner  and  sanitorium. 

London,  Ont. 

Plans   in   progress   for  a.  .$20,000   brick 
nurses'  home  for  the  London  Health  As- 
sociation.     J^resident,   Sir  Adam   Beck. 
Notre  Dame  du  Laus,  Que. 

School  Board  will  start  shortly  on 
the  erection  of  a  frame  school.  Secre- 
tary-treasurer,   S.    Charettc,    Lac-a-Foin. 

Pincher  Creek,  Alta. 

Municipal  Council  contemplate  erec- 
tion of  ho.spital  this  year.  Address, 
Mayor  and  Hon.  W.  Gariepy,  Pauls 
Bldg.,    Edmonton. 

Sydney,  N.S. 

Plans  and  specifications  with  the 
county  clerk,  James  McNeil,  until  June 
.30,  for  $10,000  asbesto  slate  roof  for 
asylum  for  the   County  of  Cape   Breton. 

Verdun,  Que. 

Verdun  Baptist  Church  are  erecting  a 
$5,000  addition.  The  architect,  Sydney 
Coomber,  Drummond  Bldg.,  Montreal, 
is  receiving  sub-tenders  for  roofing,  heat- 
ing, plastering,  plumbing  and  electrical 
work. 

Westminster  Township,   Ont. 

Township  Council  contemplate  $5,000 
school.  Secretary-treasurer,  Geo.  Rid- 
dell.  Wilton   Grove. 

CONTRACTS  AWARDED 

Charlesburg,  Que. 

Ernest  Paradis  has  general  contract  for 
$5,000  brick  and  frame  school  for  the 
School  Board. 

Edmonton,  Alta. 

Mr.    Jeffries.    212    McLcod    Bldg..    has 
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